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EDITOR'S PREFACE.

Owing to various circumstances the issue of the present Volume
of Transactions has been unavoidably delayed, much to the regret
of the Editorial Committee. The death of the late accomplished
Editor, Dr. Cecil Moore, deprived the Club of the services of one
whose long experience and extensive acquaintance with the subjects
which engage the interests of its members made him a difficult man
to follow, and some time elapsed before arrangements could be
made to take up his work.

A great quantity of matter, manuscript and printed, had
accumulated in Dr. Moore’s hands, and at his death was deposited
in the Woolhope Library. To sift and prepare for the press what
Dr. Moore had intended for publication has been necessarily a work
of time, but it is hoped that the Volume now in the hands of members
will justify the delay in publication, and prove not altogether
unworthy of its predecessors. Owing to the size of the present
Volume several interesting papers are held over to the next Volume.

For the carefully prepared Index to the Volume the Club is
indebted to Mr. Sledmere.
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Holloway, Rev. E. J., M.A., Clehonger, Hereford.

Hopton, Rev. Preb. M., M.A., Holmer Hall, Hereford.

Hopton, Major-General Sir Edward, K.C.B., Homend, Ledbury.
Horton, Rev. A, W., M.A., Dewsall, Hereford.

Hovil, Mr. F. Saunders, Grafton Lodge, Hereford.

Howell, Mr. W., M.B., Watton House, Brecon,

Hudson, Mr. A. G., South Street, Leominster.

Humfrys, Mr. W. J., Bridge Street, Hereford.

Hutchinson, Mr. T., Aylstone Hill, Hereford (Ex-President), Co-Honorary Secretary.
Ingham, His Honour Judge, R. W., Sugwas Court, Hereford.

Ireland, Rev. W., M.A., Lucton, Kingsland, R.S.O., Herefordshire.

Jackson, Mr. J. J., Hafod Road, Hereford.

James, Mr. F. R., Lifton House, Bodenbam Road, Hereford.

Johnson, Mr. Arthur, Broomy Hill, Hereford.

Jones, Rev. A. G., M.A., Yarkhill, Hereford.

Jones, Mr. Herbert, 119, St. Owen Street, Hereford.

Jones, Mr. Herbert E., Ewyas Harold, Herefordshire.

Jones, Rev. John, The Chantry, Garway Hill, Hereford.

Kempson, Mr. F. R., 16, High Street, Cardiff.

King-King, Rev. E., Lower Wilcroft, Hereford.

Lambe, Mr. John, Bridge Street, Hereford.

Lambert, Rev. Preb. W. H., M.A., Stoke Edith Rectory, Hereford (Ex-President).
Lamont, Mr. A. H., g, Castle Street, Hereford.

Lea, His Honour Judge Harris, Broadlands, Hereford.

Le Brocq, Mr. W. P. J., B.A,, F.L.S., Brecon.

Ledger, Rev. C. G., Tupsley Vicarage, Hereford.

Leigh, The Very Rev. the Hon. J.W., D.D., The Deanery, Hereford ( Ex- President).
Levason, Mr. Peyton, Wallington House, Ross Road, Hereford.

Ley, Rev. A., M.A., Sellack Vicarage, Ross (Ex-President).

Lighton, Rev. Claud, B.A., Mordiford Rectory, Hereford.

Lilley, Mr. Charles E., Bodenham Road, Hereford.

Lilley, H., M.D., 34, Castle Street, Hereford.

Lilwall, Mr. Charles James, Llydyadyway, Cusop, Hay, R.S.0.

Littledale, Mr. F., St. Laurence, Clehonger, Hereford.

Littledale, Mr. T. A. R., Wilton Dale, Ross

Lloyd, Mr. W. G., Bodenham Road, Hereford.

Lubienski-Bodenham, Count Louis, Manor House, Lower Bullingham, Hereford.
Marshall, Rev. H. B. D., M.A., Norton Canon, Weobley, R.S.O. (Ex-President).
Marshall, Rev. W., Sarnesfield Vicarage, Weobley, R.S.O.

Marshall, Mr. George, The Batch, Weobley.

Marshall, Mr. H. J., Gayton Hall, Ross.

McLaughlin, Rev. A. H., Much Birch, Hereford.

Merrick, Mr. F. H., Goodrich House, Hereford.

Money-Kyrle, Rev. R. T. A., Kentish Town Vicarage, London, N.W.
Money-Kyrle, Rev. C. A., Much Marcle, Dymock.

Moody, Mr. C. E., Breinton, Hereford.

Moore, Mr. Charles E. A., Fairlawn, Leominster.

Moore, Mr. H. Cecil, 26, Broad Street, Hereford (Ex-President), Co-Honorary
Secretary.

Morgan, Captain T. L., The Pool, Hereford.
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Morgan, Mr. T. D., Vaga Villas, Hereford,

Morgan, Rev. W. E. T., Llanigon, Hay, R.S.O.

Morris, Mr. Edgar F., St. Owen Street, Hereford.

Morris, Mr. T. W., Woraston Lodge, Coleford.

Morrison, Mr. C. S., Firbank, Burghill, Hereford.

Neild, Mr. Theodore, The Vista, Leominster.

Oldham, Capt. C. Dansey, Bellamour Lodge, Colton, Staffordshire.
Onslow, Rev. M. R. S., Stoke Edith Rectory, Hereford.

O’Neill, Rev. K., Mansel Lacy, Hereford.

Parker, Mr. Alfred, Kington.

Parker, Mr. H. J., 6, St. John Street, Hereford.

Parker, Mr. John, Nelson Street, Hereford.

Paris, Mr. T. C., Hampton Lodge, Hereford.

Parry, Mr. J. H., Harewood Park, Ross.

Philiott, Mr. G. H., Plas Trevor, Chariton Kings, Cheltenham.
Phillpots, Mr. G. H., Bredon, Tewkesbury.

Pilley, Mr. James B., 2, High Town, Hereford (4ssistant Secretary).
Pilley, Mr. Walter, Barton Villas, Hereford.

Phelps, Rev. H. H., Withington, Hereford.

Pope, Rev. A., Upton Bishop Vicarage, Ross.

Popert, Mr. E. P., Braceland, Coleford.

Powell, Mr. Scudamore, M.D., Cagedale, Clehonger, Hereford.
Prescott, Mr. Charles Warre, M.A., King’s Pyon House, Weobley, R.S.O.
Pulley, Colonel Charles, commanding 2nd Ghoorkas.

Pumphrey, Mr. Henry H., Highwell, Bromyard.

Purchas, Mr. H. M., Broad Street, Ross.

Purser, Col. T. H., Bird’s Eye, Bromyard.

Ragg, Rev. W. H. Murray, M.A., Cathedral School, Hereford.

Rankin, Sir James, Bart., M.P., M.A., Bryngwyn, Hereford, and 35, Ennismore

Gardens, Princes Gate, London, S.W. (Ex-President).
Riley, Mr. John, M.A., Putley Court, Ledbury.
Robinson, Mr. Stephen, Lynhales, Kington.
Robinson, Mr. W. W., King Street, Hereford.
Rootes, Mr. Charles, St. Owen Street, Hereford.
Scobie, Mr. M. J. G., Armadale, Hereford.
Scudamore, Colonel E. S. Lucas, The Cap House, Pontrilas.
Shepherd, Rev. W. R., Preston-on-Wye, Hereford.
Simpson, Mr. Albert, Burghill Grange, Hereford.
Sinclair, Mr. G. Robertson, Mus. Doc., The Close. Hereford.
Small, Mr. A. P., St. Mary Street, Ross.
Southall, Mr. Henry, F.R.Met.Soc., The Graig, Ashfield, Ross (Ex-President).

Stanhope, The Ven. the Hon. B. L. S., M.A., Byford, Archdeacon of Hereford.

Stephens, Mr. Edwin, Carlton Villa, Whitecross, Hereford.
Stephens, Mr. J. W., Womaston, Kington.

Steward, Mr. Walter H., Pontrilas, R.S.0., Herefordshire.
Stoker, Rev. C. H., Brinsop Vicarage, Hereford.

Stooke, Mr. Edwin, Aylstone Hill, Hereford.

Stooke, Mr. J. E. H., 2, Palace Yard, Hereford.
Stooke-Vaughan, Rev. F. S., M.A., Wellington Heath, Ledbury.
Stuart, Capt. R. Kilbee, Evendine, Colwall, Malvern.
Sugden, Mr. J. P., The Cottage, Ledbury.

Swayne, Mr. Robert A., Tarrington House, Hereford.
Symonds, Mr. J. F., Broomy Hill, Hereford.

Symonds, Mr. J. Reginald, 15, Bridge Street, Hereford.
Symonds-Tayler, Captain, Beechwood, Hereford.

Thomas, Lieut.-Colonel Evan, Over Ross, Ross.

Trafford, Mr. Guy R., Hill Court, Ross.

Treherne, Rev. C. A., M.A., All Saints’ Vicarage, Hereford.
Turner, Mr. Thomas, F.R.C.S., St. Owen Street, Hereford.
Wadworth, Mr. H. A., F.R.G.S., Breinton Court, Hereford.

Walker, Mr. Philip, F.G.S., Belmont, Hereford, and 36, Princes Gardens, S.W.

Wallis, Mr. E. L., Hampton Park, Hereford.

Walpole, Rev. A. H. S., Dyndor Rectory, Hereford.
Warner, Rev. R., Hyett, M.A., Almeley, Eardisley, R.S.0.
Watkins, Mr. Alfred, Hampton Park, Hereford.

Weare, Mr. Edwin, Hampton Bishop, Hereford.

Weyman, Mr. Arthur W., Broad Street, Ludlow.

Wheeler, Mr. G. W., Shrub Hill Villas, Tupsley, Hereford.
Wilmot, Rev. F. E. W., Monnington-on-Wye, Hereford.
Williamson, Rev. Preb. H. Trevor, M.A., Bredwardine, Hereford.
Winnington-Ingram, Rev. Preb. E. H., M.A., Ross.

Wood, Mr. J. H., M.B., Tarrington, Hereford.
Woodhouse, Mr. Howorth, Kilpeck, Hereford.

Woodward, Mr. Ernest T., Daffaluke, Ross.

MEMBERS ELECTED IN 1905.

Alston, Mr. R. S., Marclecote, Ross.

Bargrave-Wyborn, Dr. S., The Grange, Whitchurch, Ross.
Barneby, Mr. P. B., Trewyn, Abergavenny.

Brown, Mr. F. C., Churchdown, Cheltenham.

Bulmer, Mr. H. P., Longmeadow, Breinton, Hereford.
Butt, Rev. Walter, Kempsford Vicarage, Fairford, Gloucestershire.
Capes, Rev. Canon W. W., The Close, Hereford.

Clarke, Mr. W. E. H., 4, Portland Street, Hereford.
Cockcroft, Mr. E. F., Tyglyn, Hay, Hereford.

Douse, Col. E. Cecil, Firs Cottage, Duxmere, Ross.
Drayton, Mr. T. D. Grimpi, Clifford Manor, Newent.
Earle, Mr. P. Leighton, St. Owen Street, Hereford.

Elgar, Sir Edward, LL.D., Plas Gwyn, Hereford.

George, Mr. R. H., Croftmead, Kingsland, Leominster.
Griffiths, Mr. R. T., Trewern, Hay, Breconshire.
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Gurney, Mr. R. G., Eastnor House, Ledbury.

Hanson, Mr. C. O., Latimer Lodge, Cinderford.

Jones, Rev. John, The Chantry, Garway Hill, Hereford.
Littledale, Mr. F., St. Laurence, Clehonger, Hereford.
Stoker, Rev. C. H., Brinsop Vicarage, Hereford.

Walpole, Rev. A. H. S., Dyndor Rectory, Hereford.
Weedon, Rev. E. St. C., Canon Frome Vicarage, Ledbury.
Whitehouse, Rev. George, St. Weonard’s, Hereford.

MEMBERS ELECTED IN 1906.

Bishop, Mr. Lewis C., Letton Rectory, Hereford.

Child, Mr. Herbert H., Rudhall, Ross.

Davis, Rev. R. A., Broxwood, Pembridge.

Doddridge, Rev. Sidney S., Thornbury, Bromyard.
Littledale, Mr. T. A. R., Wiltondale, Ross.

Marshall, Rev. W., Sarnesfield, Weobley.

Onslow, Rev. M. R. S., Stoke Edith Rectory, Hereford.
Phelps, Rev. H. H., Withington, Hereford.

Stuart, Capt.v R. Kilbee, Evendale, Colwall, Ledbury.

MEMBERS ELECTED IN 1g07.
Campbell, Rev. J. M., Eardisley Rectory, Hereford.
Durham, Mr. H. E., F.R.C.S,, Clovelly, Tower Road, Hereford.
Dury, Mr. W. Francis, Wolferlow, Bodenham Road, Hereford.
Farn, Mr. A. B., Breinton Lodge, Hereford.
Hewitt, Capt. J. G., Dilkhush, Colwall, Ledbury.
Jack, Mr. G. H., Red House, Bodenham Road, Hereford.
Marshall, Rev. H. S., Winforton Rectory, Hereford.
Symonds, Dr. G. H. H., Drybridge House, Hereford.
Watkins, Rev. S. Cornish,, Staunton-on-Arrow, Hereford.
Wootton, Mr. John, Byford, Hereford.

OBITUARY.

1905.
Blashill, Mr. Thomas. Llanwarne, Mr. Thomas.
Brierley, Mr. J. C. Marshall, Dr. G. W.

Powell, Rev. T. Prosser.

1906.

Davies, Mr. John E. P. Lloyd, Mr. James W.
Probert, Mr. John.

1907.

Baylis, Mr. Philip. Burrough, Rev. Charles.

Stephens, Mr. Edwin.

RULES

OF THE

W@ oolhope Naturalists’” Field Club.

I.—That a Society be formed under the name of the “ WooL-
HOPE NATURALISTS’ FIELD CLUB,” for the practical study, in all
its branches, of the Natural History and Archaology of Hereford-
shire, and the districts immediately adjacent.

IT.—That the Club c.nsist of Ordinary Members with such
Honorary Members as may be admitted from time to time; from
whom a President, four Vice-Presidents, a Central Committee,
Treasurer, and Honorary Secretary be appointed at the Annual
Meeting to be held at Hereford in the early part of each year. The
President and Vice-Presidents to change annually.

ITI.—The Central Committee shall consist of Five Members,
resident in the city or its immediate vicinity, with the President,
Vice-Presidents, Treasurer, Auditor, and Honorary Secretary, ex-
officio. Tt shall be empowered to appoint an Assistant Secretary ;
and its duties shall be to make all the necessary arrangements for
the meetings of the year, and to take the management of the Club
during the intervals of the meetings.

IV.—That the Members of the Club shall hold not less than
three Field Meetings during the year, in the most interesting localities
for investigating the Natural History and Archzology of the dis-
trict. That the days and places of such regular meetings be selected
at the Annual Meeting, and that ten clear days’ notice of each be
communicated to the Members by a circular from the Secretary ;
but that the Central Committee be empowered, upon urgent occa-
sions, to alter the days of such regular Field Meetings, and also
to fix special or extra Field Meetings during the year.

V.—That an Entrance Fee of Ten Shillings shall be paid by all
Members on election, and that the Annual Subscription be Ten
Shillings, payable on the 1st January in each year to the Treasurer,
or Assistant Secretary. Each Member may have the privilege of
introducing a friend on any of the Field days of the Club.
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VI.—That the Reports of the several meetings and the papers © ::
read to the Club during the year, be forwarded, at the discretion of C A
the Central Committee, to the Hereford Times newspaper for publi- e
cation as ordinary news, in preparation for the Transactions of the T T
Club. o : oD na
™« — P -
VII.—That the cost of any lithographic or other illustrations éw +@0Oo  an
be defrayed by the author of the paper for which they may be re- s
quired, unless the subject has been taken up at the request of the ‘5

Club, and in that case the cost of such illustration to be paid for
from the Club funds, must be specially sanctioned at one of the
general meetings.

for Volumeé 1852, 1866
Incidentals connected with Field
Correspondence, ’I‘eleg;::;ms, &e. ..

EE
Z
f
8 7.
VIII.—That the President-for the year arrange for an address ‘é"; @ @
to be given in the field at each meeting, and for papers to be read g o 2
after dinner; and that he be requested to favour the Club with an S% =z &
address at the Annual Meeting on the proceedings of the year, 82 ERSag
together with such observations as he may deem conducive to the ) 23 §.§"§ |
welfare of the Club, and the promotion of its objects. 2 g E RRE 23
- B =
IX.—That all candidates for Membership shall be proposed and o E i -
seconded by existing Members, either verbally or in writing, at any ‘8*\% SR
meeting of the Club, and shall be eligible to be balloted for at the S - .
next meeting, provided there be FIvE Members present ; one black AR A
ball in three to exclude.
. 5o 00c0ow0
X.—That Members finding rare or interesting specimens, or smo000

observing any remarkable phenomenon relating to any branch of
Natural History, shall immediately forward a statement thereof to
the Hon. Secretary, or to any member of the Central Committee.

XI.—That the Club undertake the formation and publication
of correct lists of the various natural productions of the County of
Hereford, with such observations as their respective authors may
deem necessary.

RO INH MO

8

Tae WOoOLHOPE
The Account of HENRY CHILD BEDDOE, Hon. Treasurer, for the Year ended 315t December, 1904.

XII.—That any Member, whose Annual Subscription is twelve
months in arrear, shall not be entitled to any of the rights and

ght forward from last Account

[sed
8.
n

=3

z
privileges of membership, and that any Member whose Annual Sub- 183
scription is fwo years in arrear, may be removed from the Club by o
the Central Committee. 28328
A
XIII.—That the Assistant Secretary do send out circulars, ten 2 2 K §'§
days at least before the Annual Meeting, to all Members who have Eé’zﬁé
not paid their subscriptions, and draw their particular attention to .Em;gfoi’j
Rule XII. §88e.
EEEE Y
XIV.—That these Rules be printed annually with the Tran- 3sE8Es
sactions, for general distribution to the Members. 2 HowE
S

5

4
IO O O
I 1I
58 2 11
0 10 O
139 I
£197 14
5
o

I
o
X

\d
140
I
£139

for sundry expenses an
'ior printir'lg

& Carver,

Reports, &c.
Joseph Jones, for Stationery

JAMES DAVIES, HONORARY AUDITOR.

B. Pilley, Assistant Secretary,

one year’s salary

Warner for Photographic Prints
»o T
,, Ditto,
postages. .
Jakeman

In hands of Assistant Secretary

Balance in hands of Treasurer
Bank Pass Book, 31st December, balance ..

Less—Two Subscriptions for 1905

»
IH]

£197 14 4

Examined and found corvect, 22nd April, 1905.
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IN MEMORIAM,

MRS. EMMA SARAH HUTCHINSON, AN ARDENT
NATURALIST.

[By J. H. Woob.]

On December 1oth, 19os, passed away Mrs. Hutchinson, of
Grantsfield, an interesting personality, and one whose name will
always be associated with the entomology of Herefordshire and
with the work and records of the Woolhope Club.

Born at Llyswen Vicarage, Breconshire, on March 7th, 1820,
she had at the time of her death reached the great age of 85 years.
Her father was Commander Thos. Gill, a distinguished officer under
Nelson and Collingwood. Originally in the Merchant Service, he
had suffered shipwreck on the coast of Anglesea, and was on his
way through London to take ship to the Isle of Wight—where his
father was Vicar of Newchurch—when he was seized on London
Bridge by the press-gang. However, family influence enabled him
at once to obtain a commission. Twice afterwards he suffered
shipwreck, once when the “ Colossus " was lost off the Scilly Isles,
and again when the “ Anson ” went down at the Lizard, on which
occasion he was the only officer saved. Having removed with her
family from Breconshire, Emma Sarah Gill, as she then was, finally
came to Kimbolton in 1832 ; here, in 1847, she was married to the
Rev. Thos. Hutchinson, the vicar of the parish, who continued to
hold the living till his death in the summer of 1903, at the advanced
age of 88, and after an incumbency of 62 years, having been able to
take a service every Sunday up to within a few weeks of his decease.
At one time he had been an ardent botanist, and the pages of the
*“ Flora of Herefordshire ” bear testimony to his zeal and industry
in the early days of our Club, of which he was for many years a
member. In the absence of a Vicarage house, the Vicar lived at
Grantsfield. Here Mrs. Hutchinson spent the rest of her long life,
here, too, her children (three sons and four daughters) were born, all,
like their parents, devoted to natural history.

Botany, as in the case of her husband, was at first Mrs.
Hutchinson’s favourite pursuit, and to the last her garden remained
a source of unfailing delight ; whilst it was not till the year 1853
that her attention was turned to entomology, the occasion being the
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capture of an Qurapleryx sambucata, 2 large and handsome moth,
by her eldest son, then a boy of 5. Her home, situated on high
ground overlooking Leominster and the broad valley of the Lugg,
was an ideal spot for a lepidopterist, while scarcely more than a
stone’s throw from the garden was the famous orchard dingle with
its tall old-fashioned hedgerows, where so many of her great captures
were made, as the pugs consignata and irriguata (taken by searching
the trunks and larger boughs of apple and oak), Cerostoma asgerella,
and Peronew umbrana. Other notable captures at Grantsfield or
its neighbourhood (to mention only a few) were Deiephilee galii in
the garden, Camptogramma fluviata, _Sterrha sacraria indoors,
Agrotis cinerea and obelisca, both at light, and Plusea braciea,
knocked down by her husband’s botanical trowel in 1855 ; the four
last still remain records for the county. Then at one time the garden
used to be visited almost yearly by that grand insect Spinx con-
volvuli, and in the hot season of 1868 no less than 27 were netted,
as recorded in “ Herefordshire Lepidoptera.”

Altogether the most remarkable discovery was undoubtedly that
of the Cerostoma, mentioned above. This lovely little moth owed
its inclusion in the British Fauna to six specimens taken by the elder
Dale at Glanvilles Wootton, in 1831. From that time it was not
again seen anywhere in this country until its capture in the orchard
dingle at Grantsfield, in 1865. This first specimen was beaten by
Mrs. Hutchinson herself out of a maple on October sth. Others
were met with in subsequent years, so that between 1865 and 1886
no less than 18 were obtained. Of these three were Spring captures,
the dates being April 4th, 1867, April 14th, 1868, and May 5th, 1886.
The rest were taken in the Autumn, the great catch being made in
1881. In that year the younger Dale (C.W.), with the instinct of a
born naturalist, wrote and asked to be allowed to come down and
look for the moth, as he felt sure it would be a good year for it.
With her usual generosity leave was granted. He came, and between
August 3o0th and September 1st took three. After he had left, ten
more fell to the share of Mrs. Hutchinson and her children, between
September 7th and 27th. The method adopted was to tap the
boughs of the apple trees, when the moth would fly out in zigzag
fashion to the ground and bury itself in the herbage, if the net failed
to intercept 1it. It is not, however, as a collecter that Mrs.
Hutchinson will be chiefly remembered, but rather by the valuable
biological work she did in connection with the rearing and breeding
of her pets, which brought her into constant communication with
the leading lepidopterists of her day—Doubleday, Newman,
Stainton, Hellins, Buckler, &c. With two insects especially her
name will always be associated, namely, Grapia C-album and
Enpithecia consignata. By the extensive breeding of the former
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she did more than anyone else to elucidate its two-seasonal forms,
the summer form being named Hutchinsonss, in her honour.

More remarkable still is the story of consignata. A female was
taken in 1874, which laid some eggs, a brood was reared, and from
the start then made the breed has been kept up without a break to
‘the present time, and without any introduction of fresh blood,
except once in 1888, when it is possible, though by no means certain,
that a cross was effected with a male bred from a wild larva which
the writer had sent Mrs. Hutchinson the previous summer. Thus
the race has already seen over 3o generations. Yet its fertility
remains undiminished ; no failure is apparent in the size of the
moths or in the beauty of their colouring, neither is any tendency
shown to malformations. The only effect seems to be that the
insect has become morc domesticated ; that is, it has grown sluggish,
does not resent handling, and can be taken up on the finger and
moved to another position without attempting to fly. The extensive
distribution at the present day of both these insects in British
collections is due entirely to the skill and generosity of Mrs.
Hutchinson.

The Grantsfield rearing, for the most part, was all done indoors.
The apparatus used was somewhat complex and peculiar, but it kept
the larvee in thorough health, and at the same time allowed their
habits to be observed without disturbing them. So proverbial was
the success achieved, that the eggs or young larva of rare species
were frequently entrusted to her care.

The Grantsfield collection is a general one, very rich in many
of the families, and abounding in long and beautiful series of bred
species. The writer, however, has more than once heard Mrs:-
Hutchinson’s regret that she had never kept her Herefordshire
insects separate. Still her memory was so good that she always
knew them again and took a pride in pointing them out. To look
through the collection under her guidance was always an enjoyment.
Her knowledge was so wide and accurate, that some information,
new and interesting, was sure to be gathered, whilst a special charm
was added by the little bursts of exultation as she pointed to some
triumph of the breeding cage or the field, tempered always by a fine
old-fashioned courtesy which was peculiarly her own.

The study of natural history remained a passion to the end, and
must in some measure have tended to mitigate the deep anxieties
and distress, which the long and painful illnesses in her family
brought upon her in later years. Of her seven children, only three
survive (two sons and a daughter). Her eldest son, Mr. Thomas
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Hutchinson (Coroner for Herefordshire), is one of our excellent hon.
secretaries, and has contributed many important papers®on a
variety of subjects to our Transactions. John Monkhouse, the
youngest son, has lived for many years in Natal. Following in the
steps of his mother, he has solved, by rearing from the egg, many
interesting problems connected with the seasonal forms of South
African butterflies, proving that what were considered at one time
to be distinct species are only the summer and winter forms of the
same insect. His large collection, comprising about 100 cases, has
recently been presented to the Maritzburgh Museum.
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I.—PREFACE.

The Geology of Herefordshire remains to be written. The
illuminating rays of modern methods of research have as yet been
brought to bear on the rocks of only small portions of the county
first studied in detail by the ‘‘ Silurian Chief ** himself—Sir Roderick
Impey Murchison.

In the present essay an attempt has been made to summarize
what is known concerning the rocks of Herefordshire. A number of
papers and books have been consulted, but it is very probable that
some have been inadvertently overlooked. Its compilation, how-
ever, has shown the writer that much remains to be done in the land
of the Old Red Sandstone before we can be said to possess anything
like an adequate knowledge of its geology.

The Pre-Cambrian rocks have received much attention,
probably sufficient, certainly for the present. The same may be
said of those Cambrian Beds that are present. The Silurian
rocks of the Ludlow district have recently been very thoroughly
investigated, but of those of the Malvern, Woolhope, May-Hill,
Shucknall, and Hagley districts, little up-to-date information is
available. The rocks of these parts require searching for graptolites,
and local workers can do much in this direction. With regard to
the Old Red Sandstone, it is perfectly true that many fish and
crustacean remains have been obtained therefrom; but more
systematic work is necessary. Paleontological evidence as yet
obtained points to the recognition of two great divisions of the Old
Red of the county, as is usually the case elsewhere. What one requires
to know is whether there is a continuous passage from the Lower
Division into the Upper, or whether—as in Scotland—there is a
great break between the two. In Herefordshire there is only a
small area where Carboniferous rocks occur. Dr. A. Vaughan,
whose zonal work on these beds is epoch-making in the annals of
Palzozoic Geology, has briefly inspected the principal sections, and
has shown that the faunal succession is the same as in the neigh-
bourhood of Bristol, but that the lithic structure of the rocks differs
somewhat. Local geologists might fill in the details as far as Here-
fordshire is concerned. The tracts in the county where ‘ solid”
Neozoic rocks occur are so small that little good would probably
come of their re-examination; but of the ‘‘superficial” rocks
the opposite must be said. Here there is virgin ground, but judging
from the Rev. H. E. Grindley’s recent work it is probable that it
will not remain so for long. River-development is another subject
well worthy of attention, and is certainly not the least interesting.
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II.—-INTRODUCTION.

Herefordshire is 40 miles in length, and 35 in breadth. Of
its surface-extent of 833 square miles about four-fifths has for its
rock-floor the Old Red Sandstone. Obviously then this is the
rock-formation of the county par excellence. In Mr. W. J. Harrison’s
““ Geology of the Counties of England and Wales ”’ (page 114) will be
found the statement that the Old Red occupies nine-tenths of the
surface-extent. That was when certain ‘‘ Passage-Beds,” now
grouped with the Silurian System, were classed with the Old Red
Sandstone.

The fact that the various rocks which form the crust of the
globe are not thrown together without order, but are arranged in
a regular series of beds lying one upon another, was first discovered
in the region between the Hartz and Thuringerwald. The famous
Werner developed the idea, and made four main divisions of the
tocks of the globe, namely, the Primitive, Transition, Stratified,
and Alluvial rocks. These terms were moulded and extended in
France and England according to the geological requirements. In
France a * terrain tertiare ” was added ; in England it was soon
discovered that certain of the sedimentary rocks were very different
from any in Saxony and Thuringia. For these the terms “ Chalk”
and ““ Oolite” were suggested. But while the knowledge of the
Secondary rocks made rapid progress both in this country and on
the Continent, mainly because William Smith by a study of these
rocks had been able to demonstrate that beds could be identified
by their organic remains whatever their lithic structure, there was
not the same advance made in the knowledge of the deposits between
the Primitive rocks and the Lias. In this country, until about the
year 1830, these intervening beds comprised in descending order
only the divisions, Red Sandstone, Coal, and Grauwacke.

In 1831 Murchison commenced his investigation of the rocks
of the Border Counties of England and Wales, the matured results of
which—dealt with, with characteristic comprehensiveness—found
expression in that monumental work entitled, “ The Silurian
System.”

“ The order of succession seen in the ridges on the left bank
of the Wye between Hay, in Herefordshire, and Builth, in Radnor-
nockshire,” led Sir Roderick to suspect that he had “‘ met with a
district containing a good part of the evidence required to lead to a
systematic study of our older formations.” This surmise he found
to be correct when he extended his observations into the Ludlow
district where he found the beds ‘‘ much expanded.”
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In Germany the Cambrian and Silurian rocks are very poorly
represented, and in France matters are not much better. In England
and Wales, however, they are well developed, and sinceit was here that
the subdivisions of the Palzozoic Group were first worked out, the
British names have been adopted. Murchison commenced his
work near Hay, in Herefordshire, and prosecuted it throughout this
and the adjacent counties.

In the same year that Murchison commenced these re-
searches, which were destined to be epoch-making in the annals of
geology, Adam Sedgwick began his no less important work in
unravelling the succession of the oldest fossiliferous rocks of North
Wales. Sir Roderick Murchison proposed the term ‘ Silurian”
in 1835, a few months earlier than Sedgwick proposed his term
¢ Cambrian.” Not for several years later was it discovered that
the lower portion of Murchison’s Silurian System included beds
which properly belonged to the upper portion of Sedgwick’s Cam-
brian. Much confusion followed, but because Murchison became
Director-General of the Geological Survey his classification was
adopted. Both geologists, however, had included too great a series
of deposits in their respective systems. Each had a right to name
one system, but in 1879 Prof. Charles Lapworth demonstrated that
the fossils showed that an intermediate formation could be recog-
nized, and for this he proposed the now generally accepted name of
¢ Ordovician.”*

The Protozoic division of the Palzozoic Group therefore now
embraces three systems—the Cambrian, Ordovician, and Silurian.

Although the term ‘“Old Red Sandstone” was used by
Conybeare in 1822, until 1838 these rocks were included in the
Carboniferous System. Butin that year Sir Charles Lyell separated
them therefrom.> Murchison claimed for the Old Red Sandstone
the rank of a “system,”* and retained Conybeare’s name for it as it
distinguished the rocks composing that system from the “ New
Red”” group which comes above the Carboniferous System.

Murchison divided the “New Red” into two systems,
applying the name “ Permian” to the lower, and restricting the
designation ““New Red” to the upper. Thus the Deuterozoic
division of the Palzozoic Group is also divisible into three systems—
the Devonian (Old Red Sandstone), Carboniferous, and Permian.

The Old Red Sandstone of Herefordshire occupies in plan
a /|-shaped syncline, the limbs of which converge to the north in
Shropshire, and diverge to the south—the south-western one trend-

1 Geol. Mag ., 1879, P 14.
2 “ Elements of Geology ™ (1838), p. 452.
3 ‘Silurian System ™ (1839), p. 169.

5

ing throughthe north-western portion of Herefordshire, and obliquely
through Brecknockshire, Carmarthenshire, and Pembrokeshire ;
the eastern one southwards through the eastern portion of Hereford-
shire, part of Gloucestershire, and Monmouthshire. This ~|-shaped
fcract has also a southerly tilt, and therefore as the rocks are followed
in that direction successively younger strata should be encountered.
Newer strata, however, do not extend uninterruptedly from east to
west across the broad end of the syncline, because there has been
another puckering of the earth’s crust at Usk, dividing the }-shaped
synclinal area at its southern end into two synclines. The top of
the intervening fold has been removed by denudation and the rocks
below the Old Red, the Silurian, have been revealed. Inthe syncline
on the west lies the great South Wales Coalfield, under which the
higher beds of the Old Red Sandstone (whose truncated strata form
the escarpment of the Black Mountains and Brecknock Beacons) dip;
whilein that on the east is situated the smaller, but no less perfect,
Forest of Dean Coalfield. The Carboniferous rocks forming the
northern fringe of the latter basin come just within the county
boundary and take part in the formation of the picturesque cliffs
In a portion of the Wye Valley.

In the South-Malvern district, on the east side of the Here-
fordshire syncline, there rise up first the Silurian and then the
Cambrian Beds, while the Archzan mass of the Malvern Hills forms
the natural eastern limit of the county. Westwards stretches the
expanse of Old Red Sandstone, from beneath which in the district
between Ludlow and Huntington appear the Silurian rocks. Cam-
brian Shales are visible at Pedwardine, near Brampton Bryan, on
the north-west confines of the county, and rocks identified with the
Longmyndian at Old Radnor.

_ Although the general structure of the county is that of a
synclinal of Old Red with rocks of greater antiquity appearing on
the east and north-west from beneath, the perfection of this great
syncline is marred in four distinct areas, namely, at Hagley Park,
Shucknall Hill, Woolhope, and around Aston Ingham (a portion of
the May-Hill area), by rocks older than the Old Red Sandstone
protruding through. These inliers, together with the domical
disposition of the Silurian Beds in the neighbourhood of Wigmore,
and t}}e occurrence of outliers of Old Red farther to the north-west,
all point to there having occurred at some time subsequent to the
formation of the Sandstone crust-pressures which effected a flexuring
of the rocks. Prof. T. T. Groom has satisfactorily shown that the
main folding most probably took place in that comparatively short
period which elapsed between the time of formation of the ““older”’
and Upper Coal-Measures. In many coal-mining centres of Great
Britain, and more particularly on the Continent, there is unmis-



takable evidence that movements resulting in the production ot
mountain-chains, collectively called the Hercynian System, did
take place. In Herefordshire and the adjacent counties Prof. Groom
has observed that the axes of the folds may be grouped in two sets
according as to whether their alignment is (1) north and south
(Malvernian) or north-west and south-east (Woolhope or Charnian),
or (2) at right angles to these. In the case of the folds of both sets
the crust-pressures were sufficiently severe to cause either overfold,
or to render the dip of the limb of the fold farthest from the direction
from which the force acted the greater. Prof. Groom sees no
reason to believe that the two sets of foldings were caused at different
times. Where an axis belonging to one set was crossed by the
corresponding axis of the other the stress found relief in causing the
rocks to assume a domical disposition. Mr. T. Mellard Reade,
speaking of the Woolhope dome, recognized in it the expression of
peripheral stress. This peripheral stress was caused by crust-
pressures, acting from southerly and easterly directions. From the
time of this flexuring until the deposits of clay, sand, and gravel,
were strewn over a much sculptured surface late in the Neogene
Period, there elapsed a vast interval of time, during which the

Permian, Triassic, Jurassic, Cretaceous, and Palaogene Systems.

were formed. In Herefordshire only some very small patches of
certain Permian and Triassic deposits are left on its eastern border,
and so, precisely what took place in this county during that long
period will never be known.

The scenery of any tract is the result principally of the
differential action of denudation. It is easy to see that the more
diverse the stratal composition the more varied will be the scenery.
If a district were composed of one kind of rock its scenery would be
tame in the extreme. Therefore, that period in the geological
history of a district during which crust-pressures effected a flexuring
and dislocating of its component strata is of prime interest to the
student of physical geography. As we have remarked, the main
crumpling of the rocks of Herefordshire took place between the
times of formation of the “older” and Upper Coal-Measures. It is
almost needless to add that closely connected with the distribution
of the rocks is the distribution of the flora.*

The River Wye, the history of which is more interesting than
that of most British rivers, has contributed much to the present
configuration of the county. Directed in the first place by the lie
of the rocks, it became almost independent thereof by its continual
growth, although it lost as well as gained tributaries. By the net-

4 Edwin Lees, Trans. Woolhope Nat. F.C., Vol. for 1853, pp. 57-62, and Trans.
Malvern Nat. F.C., 1853-1870 (1870), pt. 1., pp. 15-26.
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work of streams thus evolved has been developed that undulating
expanse which is the glory of Herefordshire scenery.

Upon the moulded and sculptured surface the Superficial
Deposits, consisting of sand, gravel, and clay, have been accumulated
in patches of varying thickness and extent. During the later phases
of the development of the Wye System these deposits have been
somewhat redistributed in places or cut through by the streams and
rivers. Bordering these are the latest deposits of the present rivers
in the form of mud, known as Alluvium, and gravel; the level
stretches which they make furnishing some of the richest meadow-
land in the county.

Such in brief are some of the geologic and resulting scenic
aspects of Herefordshire history.

III.—THE PRE-CAMBRIAN ROCKS.

(i.) GENERAL REMARKS.—The oldest rocks in Herefordshire
belong to the Pre-Cambrian Group and are amongst the oldest
known. They take part in the formation of that grand and sharply-
sculptured serrated ridge known as the Malvern Hills. Chase-End
Hill is in Gloucestershire, but thence northwards to a short distance
beyond the Wyche cutting the embanked ditch, said to have been
made by the “ Red Earl” of Gloucester to prevent his deer from
wandering from the Malvern Chase into the Bishop of Hereford’s
domain on the western side, almost equally divides the hill-mass
between the counties of Worcester and Hereford. The Hereford-
shire county-boundary leaves the hills a little over a quarter-of-a-mile
to the north of the Wyche, and, speaking approximately, runs west,
north, and then east again as far as the axis of the range, so that it
takes in a small area of Pre-Cambrian rocks before turning north-
wards.

The Pre-Cambrian rocks of Britain comprise crystalline,
volcanic, and sedimentary rocks, which belong respectively to the

Malvernian, Uriconian, and Longmyndian Systems. It seems .

improbable that the Archzan rocks of the Malvern Hills formed
part of the original crust. Their mineralogical characters, so far as
can be judged, indicate that they must have consolidated and crys-
tallized under the pressure of a covering of rock of considerable
thickness. Of this original covering nothing is definitely known at
present, but at a certain locality in Norway there are some unaltered
sedimentary rocks, pierced by tongues of Archzan, which it has
been hinted may have formed part of it.

. AnRan
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Long before the Longmyndian Beds were accumulated the
Archzan plutonic rocks had been changed into gneisses and schists
by mechanical stresses of inconceivable intensity set up by crust-
pressure. The Archzan gneisses and schists of the Malvern Hills,
which form a group known in this and contiguous areas as the
Malvernian, present innumerable varieties as regards their lithic
structure. Dr. C. Callaway, however is of opinion that all these
were formed from a granite, two or three varieties of diorite, a felsite,
and rarely a dolerite.® These rocks were intruded into each other
in veins, dykes, and masses, forming a complex of igneous rocks.
The dark-green diorite of medium-grain Dr. Callaway regards as
probably the oldest in the district. Into it is often intruded a
coarser or granitoid diorite, and into these again, in veins and dykes,
a granite composed of quartz and flesh-coloured potash-felspar.
Sometimes the injection-veins are so thin that a gneissic rock is
produced, which, on account of its origin, is called an * injection-
gneiss.” The granite, however, not infrequently occurs in con-
spicuous masses hundreds of yards in diameter.

It was after all the rocks of this complex had consolidated
or the greater part of them, that crust-pressures, acting for the
most part along a north-east or south-west line, caused them to
shear and slide over each other. Thus, although the original rocks
were non-foliated, so great was the mechanical stress and deforma-
tion consequent upon these movements, that out of the igneous
complex were produced gneisses and schists resembling so closely
metamorphosed sedimentary deposits, that in the early days of the
science they were regarded as such.

The most generally accepted view at the present time, as
has been pointed out, is precisely the opposite to that which once
obtained.

It was not until the greater part of this dynamo-metamor-
phism had been effected that the Longmyndian deposits were
accumulated, for in their basement-beds at many localities rolled
pebbles of perfectly altered Archzan rocks occur.

There must obviously have been a great interval of time
hetween the metamorphism of the Malvernian and the formation
of the basal Longmyndian deposits. In the interval, as far as can
be seen at present, somewhat numerous volcanic vents were estab-
lished, and the material then ejected and the lava then outpoured
constitute what is now known as the Uriconian Group—essentially
a volcanic series.

.. 5 Seepapers in Q.]J.G.S., xliii. (1887), pp. 525-536: ¢d., xlv. (1889), Pp. 475-501 3
id., xlix. (1893), pp. 398-423; Proc. Liverpool Geol. Soc., 1895-1896 (1896), Pp. 453+
460; and Proc. Cotteswold Nat. F.C., xii., pt. 3 (1898), pp. 239-247.
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Uriconian rocks occur on the confines of Hereford and Wor-
cester, and form the rocky spurs which project from the eastern
base of the Herefordshire Beacon into the Severn Valley. They
comprise rhyolites, andesites, basalts, and tuffs, not differing
materially from the products of recent volcanoes, and were first
identified as Uriconian by Dr. Callaway, who paralleled them with
the similar rocks of Lilleshall Hill in Shropshire.

There are no exposures of the Longmyndian in the county.
Beds belonging to this system may be present far below the surface,
flanking, but separated by fauit-planes from, the Pre-Cambrian
“massif” of the Malvern Hills, and underlying the Palzozoic rocks
of the whole of Herefordshire. The Longmyndian is essentially a
system of sedimentary deposits, which were laid down during a
period of comparative quiescence, and eventually in most places
altogether obscured the rocks of the two preceding periods.

As already remarked, the Pre-Cambrian rocks of the Malvern
Hills belong to two systems—the Malvernian and Uriconian. The
most generally accepted view as to the origin of the crystalline
schists, first propounded for this district by Dr. Callaway, has
likewise been noticed. These views have been endorsed by Prof.
T. T. Groom in two masterly papers dealing with these and the
neighbouring Abberley Hills ; © while the volcanic rocks (Uriconian)
have been studied by Dr. C. Callaway,” A. H. Green,® Mr. F. Rutley,’
Mr. A. Harker," and Mr. H. D. Acland.”

During, however, the nearly sixty years which preceded the
promulgation of the present ideas as to their structure the Malvern
Hills formed the subject of much geological investigation. Leonard
Horner described them as a granitic mass intruded into the associated
beds,”* and Murchison also regarded them as essentially of igneous
origin, but included in the “igneous” mass the strata which had
been altered by the intrusion.” Prof. John Phillips thought that
the Protozoic beds associated with the range had been laid down
against a shore-line composed of the crystalline rocks ;** and H. B.
Holl that the Cambrian and Silurian rocks overlapped the meta-
morphic series, which he considered was composed of altered
sedimentary and igneous rocks of Pre-Cambrian age.” The Rev.

6 Q.J.G S., 1v. (x899), pp. 129-168; id., lv1. (1900), PP. 138-195

7 Id., xxxvi. (1880), pp. 536-538.

8 Id., li. (1895", pp. I-8.

9 Id., xliv. (1888), p. 740.

10 *“ Petrology for Students,”” 1895, pp. 55, 143, etc.

11 Q.J.G.S,, liv. (1898), pp- 556-562.

12 Trans. Geol. Soc., ser. 1 (1811), p. 281. e

13 “ Silurian System ” (1839), pp- 417, et seqq-; ‘‘ Siluria™ (1854), pp- 92, et seqq.

14 Mag. and Journ. Sci., xXi.. (1842); Mem.Geol. Surv.,ii. pt. 1 (1848), pp. 66,
et seqq., pp. 125-126. N

15 Q.J.G.S. xxi. (1865), pPP. 89, 92, 97, etc.; see also Trans. Woolhope Nat. F.C.,
1866 (1867), pp. 273-274 ; Lrans. Malvern Nat. F.C,, pt. 3 (1853-1870). p. 51.
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W. S. Symonds, who published many articles and several books
devoted in part or whole to a general account of the rocks of Siluria,
believed that the Malvern rocks were metamorphosed sediments.'
Mr. Rutley has expressed the opinion that the schistose and gneissic
rocks are formed from altered tuffs, grits, and sandstones, as well as
from volcanic and other igneous rocks.”

Chase-End Hill is in Gloucestershire. The next hill to the
north, the Raggedstone, is bifid owing to the excavation of a valley
along a dislocation which traverses the hill from north to south,
on the line of which an outlier of Hollybush Conglomerate has
been preserved. The depression between the masses of Archwzan
rocks forming the Midsummer and Hollybush Hills also marks a line
of fault. as does also the pass known as “ The Gullet,” which
separates the twin Midsurmimer and Hollybush Hills from the
narrower Swinyard Hill. The Archrean rocks are well exposed in a
quarry on Swinyard Hill, but their actual junction with the flanking
May-Hill Sandstone is obscure.

The Herefordshire Beacon is one of the most imposing hills
in the range and is of great interest both geologically and historically.
Its eastern and lower shoulder is composed of Uriconian rocks ;
its western, scarred with the parallel ramparts of the British Camp,
of massive rather than of schistose rocks. Near at hand, excavated
out of the volcanic (Uriconian) rocks, is Clutter’s Cave—a hermit’s
retreat, weird in its associations with the dark doings of the Middle
Ages.

Faulting again probably accounts for the hollow between the
Herefordshire Beacon and the Black Hill, for the schists of the two
hills differ markedly in strike. The structure of the range between
the latter hill and the Wyche is distinctly “ plagioclinal” (see
below) and comparatively simple, the Pre-Cambrian rocks being
of the normal facies.

That portion of the north-west corner of the North Hill that:
is in Herefordshire is composed of Malvernian rocks—diorite and
the well-known haplite.

The Malvern Hills are a good example of a “ plagioclinal
range.” Investigation has shown that the prevalent strike of the
Malvernian rocks is from north-east to south-west and is, therefore,
oblique to the axis of the range which runs north and south. This
is a feature shared by most other hills composed of these ancient
rocks.

16 See ““The Flora of Herefordshire ” ; pt. 1 Trans. Woolhope Nat. F.C., 1866
{1867), pp. 1-25.
17 Q.J.G.S., xliii. (1887), p. 508.

II

The explanation is that the crust-pressures which caused
the apparent stratification so acted as to produce a north-east and
south-west “strike.” At a much later period, after having been
buried beneath a great thickness of other deposits, the Archaan
rocks, together with the overlying beds, were affected by crust-
pressure, which produced in the Malvern district a great fold
having a north and south alignment, and also faults with a similar
direction.

Between two such faults the Archzan mass of the Malvern
Hills was upraised in sections, proceeding, according to Prof. Groom,
from north to south. On the east the Malvern Hills are bounded
by the Trias, along an irregular line of fault, and on the west by a
series of highly-inclined and in places even inverted Cambrian and
Silurian rocks.

On the other side of the great Herefordshire syncline, on the
borders of Herefordshire and Radnorshire, are five prominent hills.
Two, Old Radnor and Yat Hills, are on one axis trending north-east
and south-west; and three, Stanner (noticed by T. Curley as a
‘“remarkable eruption ”’), Worsel-Wood, and Hanter Hills, on
another parallel to the first.

A portion only of Stanner Hill is in Herefordshire. Dr.
Callaway has suggested the possibility of the Stanner rocks being
of Pre-Cambrian age. They comprise gabbros, dolerites, felsites,
and granitoid rocks. ‘ The felsite suggests Uriconian itself; the
granitoid rock is almost certainly of still greater antiquity, and they
are quite unlike the known post-Silurian eruptives of the region.”**

Mr. F. Raw has given a short but interesting paper on the
igneous rocks of Stanner and Hanter.”

The most accessible exposures are at Stanner Railway
Station, where the dominant rock is a fairly coarse gabbro, which is
cut into by veins of dolerite, andesite, and white felspar rock. Mr.
Raw remarks that among the fine dolerites are some very similar
to those of the Clee Hills. The Clee-Hill intrusions are certainly
not of pre-Coal-Measure date, and Mr. Raw inclines to the view
that the Stanner rocks are of late Coal-Measure date and of the same
age as the great folding. That, according to Prof. Groom’s idea,
would be between the time of deposition of the ““older ” and Upper
Coal-Measures. Mr. Raw’s reason for so thinking is because the rock
appears to be of the nature of a great laccolite, which originally
measured in the thickest part at least 8oo feet. When the contact
of the igneous and the enveloping sedimentary rocks can be seen it

18 Q.J.G.S,, lvi. (1900), p. 517-
19 Proc. Geol. Assoc., xviii. (1904), p. 460.
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is found that the latter have been much baked. Hence Mr. Raw
concludes that the igneous magma was squeezed into a vast arch-
shaped cavity caused by the crust-pressures (about the time stated)
which thrust the Lower Ludlow Shales and Aymestry Limestone
against the ‘‘ Archzan ridge of Old Radnor ”—the shales yielding,
but the limestone bending.

The Rev. W. Elliot believed in the Archzan age of the
Stanner rocks.” Richard Banks placed the date of their eruption
at Downtonian, ‘ from the character of the waterworn pebbles and
other fragments that are found in the Downton Sandstone of
Bradnor.”* Andlast, Prof. W. W. Watts thinks that it is desirable
to consider the possibility of their being of yet later date—of Tertiary
age.” He draws attention to the fact that both Murchison and
Prof. G. A. Cole” found the majority of their comparisons for
these rocks in Skve.

IV.—CAMBRIAN SYSTEM.

(i.) GENERAL REMARKS.—Throughout the Cambrian Period
the tract now called Herefordshire was beneath the sea. The
coast-line of a continental land was situated to the north-west.
Eastwards into Sweden and Russia the Cambrian Beds become
thinner and thinner. They have been estimated at 11,000 feet in
Wales, possibly 3,000 feet in Warwickshire, 1,000 feet in Sweden,
and only 800 feet in Russia. But all the zones which have been
recognized in the Welsh Cambrians have been discovered in the
Swedish. This easterly attenuation means that the deeper sea lay
in that direction. To the north-west of Herefordshire the Cambrian
Beds become more arenaceous, the lower deposits of the system
thin out, and eventually the Tremadoc Beds overstep the Lingula-

Flags and rest unconformably upon the Pre-Cambrian rocks of
Anglesey.

Anglesey, it may be inferred then was dry land throughout
the greater part of the Cambrian Period. The coast-line ran thence
south-westwards to a point somewhere about half-way between
New Quay and Cape Clear, whence it turned east-south-east, trending
through Cornwall and Devon, across the present Channel into
north-eastern France.

Differential movements set in towards the close of the Cam-
brian Period, and eventually caused the formation of a land-surface,
probably an island, in what is now the Midland Counties.

20 Trans. Woolhope Nat. F.C., 1888, p. 210.
21 Id., p. 208.

22 Proc. Geol. Assoc., xix. (1905), p. 179.
23 Geol. Mag., dec. 3, vol. iii. (1886), p. 219
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Speaking generally, in the Midland Counties a sand-deposit
was made in the earlier part of the Cambrian Period, and a dark
coloured shale-deposit in the later, that is, of course, until the
uplift of that area took place. Thus the Cambrian as developed
in the Midlands may be divided into a Lower or Arenaceous
Division, and an Upper or Shaly Division.

. Cambrian rocks occur in two parts of Herefordshire, the one
part being the small but picturesque tract on the western slopes of
the South Malverns, and the other the still smaller tract at Ped-
wardine, near Brampton Bryan, on the north-west confines of the
county.

(ii.) SoutH MALVERNs.—In the South Malverns the Arena-
ceous Division is represented by what is locally called the Mglvern
Quartzite and the Hollybush Sandstone ; the Shaly, by the Mal-
vern Shales.” Intrusive in both divisions are numerous sills and
dykes of several kinds of igneous rocks.

The Hollybush Sandstone and Malvern Quartzite occupy a
narrow area to the west of the Raggedstone and Midsummer Hills,
the Ledbury and Tewkesbury Road crossing the beds where their
superficial extent is greatest. A small outlier of similar .be,fls occurs
worked in by folding into the Pre-Cambrian “massif” of the
Raggedstone, its softer strata amid the hard plutonic rocks
mainly accounting for the hollow known as Winter Combe.

(A) MALVERN QUARTZITE.—This Quartzite, which may be
paralleled with the Wrekin Quartzite and the lower portion of the
Hartshill Quartzite has been thus named,* its geographical extent
mapped,® “and minutely described by Prof. T. T. Gropm. He has
observed it immediately south of the Gullet Pass, on the west flanks
and in the depression traversing the Midsummer and Raggedstone
Hills, and at the hamlet of the White-Leaved QOak. Some of 'Fhe
quartzites are conglomeratic, containing fragments of Mal;erman
and Uriconian rocks. Such beds were noticed by Horner,” Mur-
chison, Phillips,® Holl®, and Symonds.® But although these
conglomerates would seem to point to the denudation of a land-
surface containing both these rock-types situated not far from the
present range,” Prof. Groom is of opinion that none of the patches
now seen resting directly upon the Pre-Cambrian rocks of the hills
are the basement-beds of the Hollybush-Sandstone Series. He holds

2 .J.G:.S.. lviii. (1902), p. 90. . .

2;' ?d], 1v. (1899) ﬁg.gx, and p. 132, and pl. xiii.; 4., vi. (1900), pl. xv.
26 Trans. Geol. Soc., i. (1811), p. 302.

27 “Silurian System “ (1839), Pp- 415-416.

28 Mem. Geol. Surv., ii. pt. 1 (1848), p. 52.

29 Q.J.G.S., xxi. (1865), pp. 87 and 100.

30 ‘“Flora of Herefordshire® (1889), pp. Xiil.-X1Ve

31 Rep. British Assoc., 1900 (Bradford), p. 739
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that all the present junctions are fault-planes.” The Malvern
Quartzite is probably only sandstone similar to Hollybush Sandstone
that has been cemented together to form a homogeneous whole by
infiltrated silica. Consequently it is not surprising to find that the
Malvern Quartzite is intimately connected with the overlying
sandstone, both as regards its faunal and lithic characters. It
enjoys the distinction, however, of being the only British quartzite
of this age that has yielded fossils other than worm-tracks.

(B) HoLyBUSH SANDSTONE.—The Hollybush Sandstone was
first observed by Murchison,* was also noticed by Sir H."De la Beche,
and received its present appellation from Phillips.® Holl, who
searched it for fossils, also attempted to determine the true succession
of its component beds.®* Prof. Groom has mapped and described
the beds in detail,” including the intrusive andesitic basalts. One
of these dykes is particularly well seen by the side of the by-road
leading from Hollybush to Upper-House Farm, its intrusive nature
having been long ago recognized by Phillips.

The Hollybush Sandstone has been divided into two main
groups (see Table), but there are few really good exposures, and
Prof. Groom remarks that the succession which he has indicated (and
is here quoted) is only tentative. A quarry on the south side of the

‘Tewkesbury and Ledbury road, just before it enters the Hollybush

Pass, affords the best section.

The representatives of the Shaly Division occupy a roughly
semi-lunar area extending from near the Obelisk in Eastnor Park
to the Raggedstone, where they are faulted against the plutonic
rocks of therange. They comprise black and grey shales, collectively

-called by Phillips the ‘“ Malvern Shales,” and are veined with intrusive

igneous rocks—not contemporaneous lava-flows as has usually been
taught. Holl* made a dual division of Phillips’ “ Malvern Shales,”’
namely, a lower or Black-Shale division, and an upper or Grey-Shale

division for which Prof. Groom later substituted the terms of “ White-

Leaved-Oak ’’ and “ Bronsil Shales.”%

(c) THE Brack SHALEs.—These appear to have been first

.observed by Conybeare.*® They were recognized by Murchison

and doubtfully paralleled by him with the Llandeilo Beds.* Phillips

searched them for fossils, and amongst the trilobites that he found

32 Q.J.G.S., lviii. (x902), p. 91.

33 “Silurian System,” p. 416.

34 Mem. Geol. Surv. i. (1846), p. 21.

35 Id., ii. pt. 1 (1848), pp. 51-54.

36 Q.J.G.S., xxi. (1865), pp- 87-89.

37 Id., lviii. (1902), PP. 94-98.

38 * Annals of Philosophy,” n.s., iv. (1822), p. 337.
39 * Silurian System” (1839). . 416.
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was an Agnostus®—a record which caused Barrande to refer
the beds to the horizon of the Lingula-Flags.” Symonds settled
the question as to their great antiquity by finding the Dictyonema.
called by J. W. Salter, D. sociale, in the overlying Grey Shales.*
Prof. Groom has made {our divisions of the Black or White-Leaved-
Qak Shales (vide Table).

TaE LoweEr WHITE-LEAVED-OAK IGNEOUS BAND, at least
30 feet thick, comprises black shales with several seams of grit
in addition to its one or two sills of igneous rock. Polymorphina
Lapworthi, an ostracod—first discovered in this region, and described
by Prof. Groom®—is the zonal fossil. A few other fossils have been
found, but in order to obtain anything like a satisfactory exposure
it is necessary to excavate.

THE LowER BrLACK SHALES, were the oldest portions of the
“Malvern Shales” known previous* to Prof. Groom’s researches,
and measure some 250 feet. They are exposed at the hamlet of
the White-Leaved-Oak, in the fields immediately to the north-west,
“ where they have served for many years the chief hunting-ground
for collectors,”® and along the footpath leading to Fowlet Farm.

Tue Urper WHITE-LEAVED-OAK IGNEOUS BAND.—(300 feet)
consists largely of olivine-basalts interbanded with dark shales. The
shales are best exposed in the road at White-Leaved-Oak, but they
may also be seen along the footpath to Fowlet Farm, where Symonds*
and Groom have both found trilobites, and the latter geologist,
in fragments of a peculiar limestone, minute organisms which Mr.
F. Chapman pronounced to be foraminifera.

Tee Urper BrLack SHALEs.—(150 feet) are best exposed
in the same road as the immediately subjacent igneous band—that
leading south from the hamlet. No fossils, however, have been
found as yet in this division.

Spharophthalmus alatus occurs in the Lower and Upper
Black Shales and in the sedimentary deposits associated with the
intervening igneous band. Consequently, all these beds belong to
one zone. The Polymorphina-Lapworthi-Zone, Prof. Groom regards
as the uppermost of the Middle Cambrian, and that of S. alatus as
the top-zone of the Upper Cambrian, holding that the Dictyonema-
Shales which succeed are best grouped with the Ordovician. Deposits

40 Lond., Edin. and Dubi. Phil. Mag. and Journ. Sci., xxii. (1843), p. 384.

41 Bull. Soc. Geol. France, ser. 2, vili. (1851), pp. 211-212.

42 ‘* Old Stones ” (1884), p. 27.

43 Q.J.G.S., lviii. (1902), pp. 83-88.

44 See * Old Stones” (1884), p- 27; [G. H. Piper] Trans. Woolhope Nat F.C.,
1893-04, p. 22; “Siluria,” 1st ed. (1854), D. 92

45 Q.].G.S., lviii. (1902), p- 10I.

46 “40Md Stones” (1884), p. 30.°
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equivalent to zones which have been identified between the P. Lap-
worthi- and S. alatus-Zones in other parts are not necessarily absent
from the South Malvern region. The paucity of sections and
probable faulting make it best to say that no evidence of them has
yet been obtained.

(p) TeE GREY SHALES.—The Grey or Bronsil Shales occupy
a greater area to the west of the South Malverns than Holl thought.
They have been mapped, described, and—like the under-lying
« Black Shales "’—separated into four divisions by Prof. Groom.*

The shales associated with the lower or * Middle” Igneous
Band are nowhere actually exposed, but the division is thought to
be about 300 feet thick. Neither are the overlying Lower Grey
Shales (250 feet) anywhere satisfactorily seen. The shales of the
Coal-Hill Igneous Band crop out in the garden of the cottage at
Coal Hill—a name which perpetuates the memory of a ridiculous
search for coal in the Cambrian Shales! The Upper Grey Shales
(500 feet) crop out in the bed of the stream to the south of Bronsil,
and it was here that Symonds discovered the first specimens of
Dictyonema sociale. The Dictyonema-Shales are also exposed to
view at Chase-End Hill.

The fossils from the Cambrian of the South Malverns have
received a very satisfactory amount of attention from Prof. Groom,®
Mr. F. Chapman,® Mr. P. Lake,™ and Dr. C. A. Matley,” and in
earlier years from Salter (in Murchison’s * Siluria ”’),* and Holl.*

(iii.) PEDWARDINE.—In the north-west of Herefordshire, in
a lane at Pedwardine, near Brampton Bryan, beneath the May Hill
Sandstone, are some olive-green, fissile shales, with Dictyonema soctale
and Lingulella Nicholsoms.” These shales are of the same age as
the Shineton Shales of Shropshire and the Dictyonema-Shales of
Malvern.

(iv.) THE IGNEOUS ROCKS ASSOCIATED WITH THE CAMBRIAN
OF THE SOoUuTH MALVERNS.—Prof. Groom, whose essays on the strati-
graphy, petrology, and palzontology of the Malvern rocks will be the
classics of future students of the geology of the district, has also
written ““ On the Igneous Rocks associated with the Cambrian Rocks

of Malvern.””®

47 Q.J.G.S., xxi. (1865), p. 92.

48 Id., lviii. (1902), p. 105.

49 Q.J.G.S., lviii. (1902), pp. 83-88; #d., pp. TII-IX9.

50 Q.J.G.S., lvi. (1900), Pp. 257, et seqq-

51 Id., lvi. (1902), pPp. 119-128.

52 Id., pp. 135-147

53 See also Mem. Geol. Surv., dec. xi. (1864), P. 0.

54 Q.J.G.S., xxi. (1865), p. 102. .

55 0.J.G.S., xxxiii. (1877), p. 659; Trans. Woolhope Nat. F.C., 1882 (1888), p.
197; ** Flora of Herefordshire” (1889), p. xxvii.
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According to Prof. Groom, the numerous sills and dykes
of several rock-types (camptonites, augite, and olivine-basalts, and
olivine-diabase) are all intrusive and of pre-May-Hill-Sandstone date.
Prof. Watts, however, thinks it possible that ‘“ while certain of the
rocks are of this date, some of the series, as elsewhere, may be
younger.”¥

Until the days™ of Phillips it was thought that the Malvern
plutonic rocks had been intruded into the Palxozoic rocks. But
this author adduced strong reasons for believing that this was not so,*
and recognized ‘ felspathic dykes ” and ‘‘ interposed masses,” in
the Hollybush Sandstone, and igneous rocks, ‘‘which, erupted
from below, have flowed in limited streams over the surface of the
Black Shales.”® Phillips and De la Beche® both held that some
of these igneous rocks were contemporaneous. H. E. Strickland
thought that the great movements which elevated the Malvern Hills
were connected with this igneous action.® Symonds connected
most of the evidence of vulcanicity in these Cambrian Beds with a
volcano situated in the present position of the Raggedstone,” but
did not hold that all the igneous rocks were of the same age. Holl
described the rocks as a series of contemporaneous ashes, grits, and
lavas.# Timins analysed many of them,” and Mr. J. J. H. Teall
discovered ophitic diabases.” Prof. C. Lapworth considered the
majority to be intrusive,” and as we have seen, Prof. Groom claims
this to be the nature of all of them.

V.—ORDOVICIAN SYSTEM.

Where the geological succession is complete the Cambrian
System is succeeded by the Ordovician, and the latter by the Silurian.
At Pedwardine and in the South Malverns, however, the Cambrian
Shales are succeeded by the May-Hill Sandstone—no Ordovician or
Lower-Llandovery rocks intervene. ~Their absence seems best
explained on the supposition that they were never deposited at
these localities.

56 Q.J.G.S., lvii. (1901), pp. 156-183.

57 Proc. Geol. Assoc., xix. (1905), p. 180.

58 Trans. Geol. Soc., i. (1811), p. 281; “ Silurian System,” pp. 416-418.

59 Phil. Mag., xxi. (1842), p. 288.

60 Mem. Geol. Surv., ii. pt. 1 (1848), PP- 52, 53, 56.

61 Id., i (1846), p. 38.

62 :‘F"hll. Mag., ser. 4, ii. (1851), p. 359-
FC 63 ‘“Old Stones,” 2nd ed. (1884), pp. 25, 26, 30; see also Trans. Woolhope Nat.

-C., 1869 (1870), p- 6; ““Old Stones,” 1st ed. (1855), pp. 31 and 43; Proc. Geol,

Assoc. iii. 31874), p- 271; and “‘ Flora of Herefordshire™ (1889).

64 Q.J.G.S., xxi. (1865), p. 87.

65 Edin. New Phil. Journ., ser. 2, xv. (1862), p- 1; Q.J.G.S., xxili. (1867), p. 352.

66 “ British Petrography” (1888), p. 245.

67 Proc. Geol. Assoc., Xv. (1898), p. 338.
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A study of the geologic structure of the Mi nd and Border
Counties suggests that the Cambrian Period was brought to a close
by the gradual rise of the sea-floor in these parts, and the formation
of an island. It may be presumed that the western coast-line of
this island trended from south to north, from the direction of May
Hill to the north-eastern confines of the county, and then curved
round to the neighbourhood of Old Radnor before turning in a
northerly direction to include in its land-mass the uplands of the
Longmynds.

VI.—SILURIAN SYSTEM.

(i.) GENERAL REMARKS.—Towards the close of the Ordovician
Period subsidence set in, and the occurrence of May-Hill Sandstone
above the Dictyonema-Shales in the Herefordshire sections demon-
strates that the land-surface of the island had appreciably diminished,
for that rock is a littoral accumulation composed of material derived
mainly from the rocks of the island and spread out round its western
shores.

The succeeding Tarannon Shales, or their probable equiva-
lents, point to the recedence of the coast-line, and if not to the
disappearance of the island, except for certain portions of its higher
hills, certainly to a great reduction in its land-area.

In Herefordshire, Silurian rocks occur in six well-separated
areas, namely, (1) between Huntington and Ludlow, (2) in the
Malvern district, (3) in the neighbourhood of Woolhope, (4) around
Aston Ingham, (5) at Hagley, and (6) at Shucknall Hill. Most of
these tracts are classic ground to the student of the Silurian rocks
from the fact that Murchison investigated them when collecting
data for establishing the Silurian System.

In this county, owing to the great unconformity between the
Silurian and older rocks, there is no difficulty in finding the base of
the System. But it has been otherwise with the upper limit, because
the top-beds pass so gradually as regards their lithic structure into
the basal Old-Red deposits.

Above the rocks which have always been admitted to be
Silurian are the Downton Sandstones, which, together with the
succeeding Temeside Shales, are now regarded as forming the
uppermost stage of the Silurian—the Temeside Stage. At first
Murchison called this stage the “Tilestone,” grouping it with the Old
Red Sandstone,® but later he gave the Downton-Castle Sandstones
to the Silurian, restricting the term * Tilestones” to the present
Temeside Shales.”” The Downton-Castle Sandstones he regarded as

68 See Proc. Geol. Soc., ii. (1834), p. I2.
69 Silurian System (1839), p. 197.

-are shown in the Table of Strata.
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‘“ Passage-Beds,” and applied this term to them. Certain subse-
quent authors have not understood this, and as they held that the
Temeside Shales were equally *‘ Passage-Beds,” called both the
present Temeside Shales and Downton Sandstones by this name.”
At Ledbury, the equivalents of the Temeside Shales were called the
‘“Ledbury Shales” by Salter. These, Sir Charles Lyell grouped
in his “ Principles of Geology ”’ with the Old Red Sandstone, in
accordance with the views of Murchison. Symonds, however, was
always opposed to this classification, believing that in addition to
the palzontological evidence prohibiting such a conclusion, he had
clear indications of a break between the Ledbury Shales and the
Old Red.” On the other hand, G. H. Piper, the contemporary of
Symonds, held that the “ Passage-Beds” partook much more of
the Old Red Sandstone than of the Silurian. The most recent work
in the Ludlow district has confirmed the view held by Symonds, and
there a layer with plant-remains, called the “ Fragment-Bed,” is
regarded as the top-bed of the Silurian.

When the Government Geological Survey-Maps of Hereford-
shire were made, now many years ago, the upper limit of the Silurian
was not taken so high up as the “ Fragment-Bed.” Consequently,
the Silurians occupy a greater area than they are represented to do

-on these maps.

The fact that the earlier geologists felt compelled to recognise
“ Passage-Beds "’ is sufficient proof of the very gradual transition
that obtains from the Silurian to the Old Red. The crust-pressures

-causing the oscillations of the land and the changes in the sea-level

acted slowly. Consequently, the climate changed slowly, the

‘conditions of deposition, and the fauna and flora. Corals, hydrozoans,

echinoderms, crustaceans, brachiopods, pelecypods, gastropods,
and cephalopods, all flourished in the warm waters of the Silurian
sea. The earliest known fossils which can be referred with certainty
to plants occur in the Silurian rocks,” and towards the close of the
period the first fish made their appearance, and graptolites died out.

The divisions of the Silurian System that have been made
Like the Ordovician, these rocks
admit of subdivision into zones by means of their graptolite-fauna
from the Mocktree Shales downwards ; but, except in the neigh-
bourhood of Ludlow, not much progress has been made in zoning in
Herefordshire. Where limestones replace the shale-deposits in
Shropshire it has been noticed that the graptolites are less in evidence,
and this being so, some difficulty may be anticipated in forwarding
this most interesting piece of work in the classic regions of Woolhope,

70 See Trans. Woolhope Nat. F.C., 1869 (1870), p- 61.

71 Records of the Rocks (1872), p. 213.

72 Proc. Geol. Assoc., xviii. (1904), p- 458.

Cf. sections in “ Records of the
Rocks,” pp. 152 and 195.
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May Hill, and the Malverns, where the limestones on the whole are
much in evidence.

LLANDOVERY SERIES.—Murchison grouped the beds thus
designated with the present Bala Beds, and called them the ¢ Caradoc
Group.” Sedgwick and M’Coy, however, pointed out that the
Llandovery Beds had neither palzontological nor lithological
affinities with the Bala Beds, but constituted the true base of
Murchison’s “Upper Silurian.” Murchison admitted this, and
separated them from the Caradoc series, and gave to them the name
« Llandovery ”’; but, loath to abandon altogether his previous
classification, said they were transitional between his Upper and
Lower Silurian. Sedgwick, Jukes, and some other geologists, how-
ever, objected to this classification, holding that because there was
a break in some parts between the upper and lower divisions of the
series, the line of demarcation was best drawn at that break. But
later work has shown that the Tarannon Shales, May-Hill Sand-
stone, and the Lower Llandovery, make up a group well-defined
palzontologically from the beds above and below. For this group
Prof. Charles Lapworth, F.R.S., has suggested the term “ Valentian.”
In Herefordshire there are no Lower-Llandovery rocks exposed.
The Upper Llandovery has been divided into two parts : an upper,
composed of shales and sandstones; and a lower, comprising yel-
lowish, grey, and purple sandstones and conglomerates.

WENLOCK SERIES.—This term, first used by Murchison in
1833, is applied to the great mass of shales and limestones inter-
vening between the Llandovery and Ludlow Series, which is typically
developed in the Woolhope district, and at Wenlock Edge in Shrop-
shire. In Herefordshire, limestone-beds are developed at the top
and bottom; out to the west and north-west of the county they
gradually disappear, and not only the limestone-beds of this series,
but those of the Ludlow as well. Before Miss Elles, Miss Woods, and
Miss Slater, following Prof. Lapworth and certain Continental
geologists, took graptolites for zonal fossils, it was very difficult,
if not impossible, to identify the equivalents of the limestone-beds
of the Herefordshire sections in those parts where the series is
shale from top to bottom. Now, six graptolite-zones have been
defined, namely, those characterized by Cyrtograptus Lundgreni,
C. rigidus, C. Linnarssoni, C. symmetricus, Monograptus riccar-
tonensis, and C. Murchisoni—the first-named graptolite being the
zonal fossil of the Wenlock Limestone.

Luprow SeERrIES.—The term ‘ Ludlow Series” 1is also
Murchison’s. The series is divided into four parts, in descending
order : (1) Temeside Stage, (2) Upper Ludlow Shales, (3) Aymestry
Limestone, and (4) Lower Ludlow Shales. The Lower Ludlow
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Shales are more argillaceous and less sandy and calcareous than
the Upper-Ludlow rocks, and in the words of Murchison ‘ they
constitute, in fact, a great argillaceous mass, strictly entitled to
the provincial name of ‘mudstone.’” The beds immediately
below the Aymestry Limestone are occasionally worked for flags, and
are locally called “ pendles.” Separating these flags in some parts
are the peculiar deposits of clay termed by the country-people
“ Walker’s Earth” or “ Soap”—a kind of Fullers’ Earth. The
Aymestry Limestone is made up of more or less flaggy beds of a
bluish-grey colour, frequently traversed by veins of calcite, and is
much inferior in quality to the Wenlock Limestone. Murchison
records that “its earthy character renders it, however, of very
great value as a cement, particularly in subaqueous operations, and
in ceiling and plastering, the mortar which is made of it setting
rapidly under water.” (Silurian System, p. 204). Conchidium
Knighti is the characteristic fossil, and abounds in almost every
quarry in the neighbourhood of the village of Aymestry—or “ Aymes-
trey,” as it is now spelt. The Upper-Ludlow beds comprise thin-
beddf;d, pale-coloured, and somewhat micaceous sandstones, in
some places highly argillaceous, in others equally calcareous. The
top-bed is the well-known Ludlow Bone-Bed.

- TEMESIDE STAGE.—This embraces those beds concerning
which there was for many years doubt as to whether they should
be classed with the Old Red or with the Silurian. Now they are by
common consent regarded as Silurian. The Stage comprises sand-
stones (Downton-Castle Sandstones) in the lower portion, replete
at certain horizons with fish and crustacean remains and Lingula
minima ; and shales, in which Eurypterid remains predominate, and
through which Lingula cornea ranges, in the upper.

(ii.) LocaL DEtaiLs.

. (a) LupLow-HuNTINGTON DisTRICT.—In the distribution of
1ts rocks this district somewhat resembles that of Woolhope. The
Pyriform area that the beds occupy, however, is not anything like
S0 symmetrical, neither do Old-Red rocks surround it. They occur
on the south-eastern side and are faulted against the Silurians for a
Space on the north, but the western boundary of the district is a
fault—a continuation of that which plays so important a part in the
structure of the Church-Stretton district. Forces acting from
€asterly and southerly directions no doubt caused the domical
disposition of the beds, while the proximity of a rigid mass, probably
the Longmynds, prohibited greater symmetry being obtained. But
even as it is the broad end of the pyriform area has been hollowed
out into what Murchison called “a valley of elevation,” and
through it meanders the River Teme.
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Mavy-HiLr SANDSTONE.—Close to the great fault on the west
is a small introduced patch of this rock overlying unconformally the
Dictyonema-Shales.”” Except for this small introduced mass near
Pedwardine, the Wigmore Valley is floored with the soft Wenlock
Shales, which are obscured in many places by Superficial Deposits.

WENLOCK SHALES.—These are rarely seen, but Phacops longi-
caudatus has been obtained from an exposure in the bed of the Teme
near Burrington.™

WENLOCK LiMESTONE.—This limestone constitutes an ill-
defined ridge skirting the lowlands of the Wigmore Valley. It is
exposed in two quarries at the foot of Elton Lane and in a road-
cutting between Elton and Ludlow.™

Lower LuprLow SHALEs.—The most important section in the
Herefordshire portion of the Ludlow district is at Elton Lane.
Between the brook and where the road bifurcates is a small exposure
of shale crowded with brachiopods, corals, and trilobites ; then up
the lane to the left exposures in the Zones of Monograptus Nilssons,
M. scanicus, and M. tumescens ; while the Aymestry Limestone, a
deposit of M.-leintwardinensts date, crops out higher up and forms
the capping to the hill. Returning, and taking the turning to the
right, a similar succession of shale-beds is seen.® The Zones of M.
Nilssont and M. scanicus are seen in the road from Elton to Ludlow,
and that of M. fumescens, comprising hard flaggy beds, the local
“Pendles,” in a quarry on the hill-top near Gorsty Farm. A
section of shales, possibly lower in the series than those seen in the
preceding exposures, is obtained in the lane south of Stormer Hall,
near Leintwardine, and it was here that the type-specimen of M.
Salweyi, Hopkinson, was obtained.”” Near Leintwardine Church is
an old quarry in the flaggy top-beds of the Lower Ludlow.” This is
the classic section which as early as 1857 had yielded no less than
ten species of star-fish.” Since then, as the Rev. J. D. La Touche
has remarked,® it is possible that many more species might be added.
It was here that A. Marston worked with so much success, as the
slabs in the Ludlow Museum, covered with Palwocoma Marstons,
testify, and that J. E. Lee obtained the earliest known fish, Scaphas-
pis ludensis.®  Here also were procured Plerygotus arcuatus,” Salter,

73 Q.J.G.S., xxxiii. (1877), p. 660.

74 Proc. Geol. Assoc. iii. (1873), p. 125.

75 Q.J.G.S., lvi. (1900), p. 425.

76 Id., p. 427.

77 Rep. Brit. Assoc., Bradford, p. 83.

78 See also Proc. Geol. Assoc., xviii. (1904), P 491.

79 Ann. and Mag. Nat. Hist., 2 ser., xx. (1857), p. 321 ; see also H. Woodward,
Q.J.G.S., xxi. (1865), p- 490-

80 Trans. Woolhope Nat. F.C, 1890 (1894), p- 36.

81 Salter, Ann.-and-Mag. Nat. Hist., 3 ser., iv. (1859), P. 45; Lee, “ Note-book
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82 Mem. Geol. Surv., Monogr. 1 (1859), p. 95.
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Eurypterus punctatus, Salter,” Hemsaspis limuloides, H. Woodward,**
H. speratus ¥ H. Woodw., and Necrogammarus Salweyi, H. Woodw .5
Near Kington the Lower Ludlow Shales are exposed in Bradnor
Wood.

AYMESTRY LIMESTONE AND UPPER LuDLOW SHALES.—In the
Ludlow district these beds have been exhaustively studied by Miss
G. L. Elles and Miss I. L. Slater.”

The Aymestry Limestone is worked by the road-side in
Wassell Wood to the north-west of Lugwardine,® and in a large
quarry near “ The Briery.” At the latter place the Mocktree Shales are
faulted against the Aymestry Limestones, which is full of Conchidium
Knighti,® and the top-portion of the limestone seems to have been
subjected to pene-contemporaneous erosion. This phenomenon,
first described by Lightbody,” has been studied in later years by the
Woolhope Club* and Geologists’ Association.” In a quarry by the
side of the lane called ‘ The Old Road,” near Leintwardine, of
which a sketch made by Marston has been reproduced by Symonds,*
remains of Plerygoti are said to have been found in shales associated
with limestones containing C. Knightt.

On the top of the hill near Mary-Knoll Farm, to the south-west
of Ludlow, there are openings in the Aymestry Limestone, and the
road thence to Ludlow passes over Mocktree Shales and Lower and
Upper Whitecliffe-Flags. The finest section, however, in the
district is that in the banks of the Teme between Downton and
Downton-Castle Bridge. Here the complete succession from the
Aymestry Limestone, which is worked at Bow Bridge, through the
Mocktree Shales, Lower and Upper Whitecliffe-Flags, to the Downton-
Castle Sandstones, is magnificently displayed. The Upper White-
cliffe- or Chonetes-Flags are exposed by the side of the main road
north of Downton Castle, and similar beds form the core of the
Downton inlier, being visible at several places near the river. The
Ludlow Bone-Bed, for which this district is well known and of which
an interesting general account has been published by Dr. G. J.
Hinde,* is seen in the side of the lane leading down to Forge Bridge,
along the tract to Forge Rough, and again farther to the north-east
close to the cottage by Old Millrace-weir.

83 Id., p. 99; see also Q.].G.S., xxiv. (1868), p. 290-

84 Rep. Brit. Assoc., 1864, Bath; Q.].G.S., xx. (1864), P+ 490-

85 Monogr. Brit. Foss. Crustacea, Order Merostomata, Pal. Soc., p. 178.

86 Trans. Woolhope Nat. F.C., 1870 (1871), pp. 271-272; Huxley and Salter
Mem. Geol. Surv. Monogr. 1 (1859), p- 25.

87 Q.1.G.S., Ixii, (1906), Pp. 195-222.

88 Q.].G.S., Ixii. (1906), P. 214-

89 Proc. Geol. Assoc., iii- (1873), p- 125

90 Q.J.G.S., xix. (1863), pp. 368-371.

91 Trans. Woolhgpe Nat. F.C., 1890 (1894), p- 27.

92 Proc. Geol. Assoc., xviii. (1904), P- 491.

93 In Dr. H. Woodward’s Monograph, p. 94
94 Proc. Geol. Assoc., xviii., pp. 443-446.



24

In the neighbourhood of Aymestry there are many sections
in the limestone to which the village gave the name. The principal
are those in the banks of the Lugg at Aymestry, in Grayley Wood,
Pyon Wood, at Lyepool and Lower Lye, where the rock is of poorer
quality, at the west end of Mere-Hall Wood, and at the back of the
Crown Inn at the Rock-Hall Quarry, where the face of rock is some
9o feet deep. At the last place fossils are very cornmon,* and Miss
E. M. R. Wood found M. lesntwardinensis here.®

At Aymestry lived and laboured the Rev. T. T. Lewis, whose
information concerning the rocks of the neighbourhood so helped
Murchison in establishing his Silurian System.

The Ludlow Bone-Bed is exposed at Bradnor Hill, near
Kington, and from it Richard Banks obtained many fossils.” From
the beds above, Platyschisma helicites and Orthonota have been re-
corded, and Lingula cornea from the base of the more massive
Downton-Castle Sandstones. Near Quarry House the Mocktree
Shales are well exposed,”® and have yielded some graptolites.”

TeMESIDE SERIES.—These beds form the lower slopes of the
hills between Richard’s Castle and Huntington. The other parts
where they occur, owing partly to the tectonics of the district and
partly to the trend of the county-boundary, are disconnected.

In the Downton-Castle-Sandstone division the most important
bed is that characterized by the gastropod, Platyschisma helicites,
or the Downton Bone-Bed. In spite of much field-work on the part
of Murchison,'® Marston,” G. Harley,'* and Brodie,™ it was not
realized for a long time that the Platyschisma-Bed passed laterally
into a bone-bed. But such certainly seems to be the case,” and in
one form or the other the bed is persistent over a considerable area,
usually at 3 feet above the Ludlow Bone-Bed. Together with the
more massive basement-beds of the Downton-Castle Sandstone
proper, it is seen in the road leading down to Forge Bridge,'” and
near the cottage at the Old Millrace-weir. The upper beds of
Downton Sandstone cap the cliff on the north bank of the river,
but are more accessible in some quarries by the road-side. Similar
strata are worked in Tin-Mill Wood, where their passage into the

95 Trans. Woolhope Nat. F.C. 1895 (1897), p- 127.

96 Q.J.G.S., lvi. (1904). p- 428.

97 Id., xii. (1856), P. 94-

98 Idem.

99 Proc. Geol Assoc., xviii., p. 487.

100 *“Silurian System”; “ Siluria”; Q.J.G.S.,ix. (1853), p- 16. Id., xiii. (1857),
p- 290.

101 Geol. Mag., vii. (1869), p- 353.

102 Q.J.G.S., xvii. (1861), p. 542.

103 Id., xxv. (11869), P. 236.

104 Q.J.G.S,, Ixii. (1906), Pp- 195-220.

105 Trans. Woolhope Nat. F.C., 1890 (1894), pp. 27-28.
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basement-beds of the Temeside Shale is visible.® A little farther
to the north-east, owing to the way the domically arranged strata
have been cut into by the river, higher beds are seen at a lower level.
The top-beds of the last section crop out in the bed of the water-
course. In the cliff above, a hard bed of grit is seen running along
the whole section, and is parted from the Temeside Bone-Bed by
“Qlive Shales” 3 feet thick. To this Bone-Bed succeed more
“ Olive Shales,” which are capped with a band of grit, the top-layer
of which is the Fragment-Bed. The cliff on the south side of the
river at Downton Bridge is capped with Downton Sandstone, and
the basal beds of the Temeside Shales are exposed at the com-
mencement of the river-path on the eastern side of the road.

The ‘“ Transition-Beds” have been observed at Richard’s
Castle, Ashley Moor, near Orleton,”” Mortimer’s Cross,'® Croft
Park,™ and at Bradnor Hill. The exposure at Croft Park is at the
southern end of the grounds, and here Onchus and other fossils have
been found.

_ R. Banks has studied the beds in the neighbourhood of
Kington, and particularly at Bradnor Hill, where he obtained a
large number of fish and crustacean remains. Banks has com-
municated papers on the stratigraphy of the beds," noticing sections
between Bradnor Farm and Quarry House, at Ivy Chimney, and a
little lower down the hill near the iron-foundry. At Barn Farm,
near Kington, strata corresponding to the basement-beds in the
first-mentioned section, which is often called the ‘‘ Bradnor-Hill
Quarry,” were formerly exposed, and there was also a section
farther south at Lodge Farm, Huntington, which yielded to Banks
Pterygotus and Scaphaspis truncatus. At Ivy-Chimney Quarry,
near Kington, he procured the P. truncatus and P. Banksi that
Huxley and Salter figured."* Quite recently, remains of eurypterids,
and of Cyathaspis Banksi, have been obtained here."

Banks obtained most of his specimens from the Bradnor-Hill
Quarry. They included Cyathaspis Banksi; Pterygotus Banksi
(,Salte_r), which occurred in association with Platyschisma helicites ;'
P. gigas, Salter,™ P. () stylops, Salter ™ Lurypterus pygmaus,

106 See J.E. Lee, * Note-Book of an Amateur Geologist *’ (1881), pl. lvi.
To7 *Silurian System,” p. 197.
108 Id. and Q.J.G.S., xii. (1856), p. 96.
109 Trans. Woolhope Nat. F.C., 1895 (1897), P- 129.
Symare Q.J.G.S., xii., pp. 93-100; Edin. New Phil. Journ., 1856, p. 240; see also
ymonds in Woodward’s Monograph, p. 6.
111 Q.J.G.S., xii., pp. 93-100, Appendix.
112 Proc. Geol. Assoc., xviii. (1904), p- 481.
w 113 Q.1.G.S., Xii., pp. 32, 33, and g9 ; “Siluria,” 2nd ed. (1856), p. 266; Trans.
ocolhope Nat. F.C., 1866 (186%), p. 171.
114 P. problematicus, Banks.
115 Mem. Geol. Surv., Monogr. 1, p. 55.
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Salter ;¢ E. abbreviatus, Salter ;' Lingula cornea, and an imperfect
cast of a species of Leperditia™® Remains of P. Bankst have been
found here as recently as 1go4.” Beds containing the same species
of Lingula as the Auchenaspis-Beds of Ledbury have been observed
at Kingswood, Kington."”

The Herefordshire county-boundary takes in about half the
area of two outliers of Temeside Beds lying to the west of the great
fault. The larger is situated to the north of Presteign and is said to
consist of thin-bedded sandstones and deep-red clayey marls inclined
at a high angle and striking north-north-east and south-south-west.
The sandstone-beds have been worked in places. The smaller
outlier, to the south of Presteign, is of similar formation.*

(B) MALVERN DisTricT.—Silurian rocks extend southwards
from the Abberley Hills, by way of Cradley, and between the
plutonic rocks of the Malvern Hills and the Old Red around Colwall, to
the neighbourhood of Eastnor, where their superficial extent con-
siderably expands. Owing to a patch of country around Mathon
belonging to Worcestershire, the Malvern district, as far as Hereford-
shire is concerned, comprises two areas—the Eastnor and the Cradley.

Murchison originally described the geographical extent and
chief sections of the Silurian Beds in this district,™ and on behalf of
the Geological Survey, J. Phillips contributed a much more elaborate
account.’* Additions to the subject have been made by Symonds,
Salter, and recently by Prof. Groom, while the collections made by
Dr. Grindrod are well known.

Mav-HiLL SANDSTONE.—The escarpment of these beds
overlooks the Cambrian-Shale tract of the South Malverns. By
Phillips the beds were divided into two parts, (i.) a lower, com-
prising conglomerates and thick-bedded sandstones, and (ii.) an
upper, consisting of thinner-bedded sandstones, with interstratifi-
cations of shale. These more shaly beds may be compared in a
general way with the Tarannon Shales.

The basal conglomerates at Howler’s Heath contain frag-
ments of Malvernian rocks and a few fossils. Beds belonging to the
upper division were proved in a well in the same neighbourhood,
and yielded specimens of Stricklandinia and Pentamerus, and at the
present time are seen in the lane leading off the heath in the direction
of Bromesberrow ; while the top-beds have been observed at Wain
Street, Stump’s Wood, and below the Obelisk in Eastnor Park.

116 Q.J.G.S., xii., p. 99-

117 Id., xv. (1859), p: 234-

118 Ann. and Mag. Nat. Hist., 1856, p. 95
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At the last locality the beds are very fossiliferous at certain horizons,
and it was here that J. Burrow obtained fragments of the oldest
known Plerygotus—the P. problematicus’®* The May-Hill Beds
were observed by Phillips between the Obelisk and Midsummer Hill,**
and hereabouts Prof. Groom has found many fossils.’®

In the Eastnor district the trend of the May-Hill Beds is very
easy to see, but such is not the case to the north of the Obelisk,
where they occupy a very narrow tract fringing the Malvernian rocks.
Prof. Groom, however, in addition to having mapped and described
the peculiar patches of May-Hill Sandstone in the Bronsil district
and the main escarpment, has also mapped them all along this
narrow tract.'”

Near the Wyche Miss Phillips discovered the peculiar con-
glomerate, containing May-Hill Sandstone fossils, which is some-
times spoken of as ‘‘ Miss Phillips’s Conglomerate.”’’*

In the Cradley district the superficial extent of the May-Hill
beds has increased, and near Cowleigh Park small patches of Archzan
rock occur faulted in amid them. The beds in this neighbourhood
are very much disturbed, but Prof. Groom, by mapping them in
great detail, has been able to indicate their relationships.® Phillips
says that the succession of the upper beds of the Llandovery Series
1s much more complete here than farther south.

Murchison records the occurrence of Pentamerus and corals
at Storridge Hill.

_ WooLnoPE LiMESTONE.—This rock usually forms the eastern
side of the valleys in the Wenlock Shales, of which the western is
made by the hard Wenlock Limestone. It has been quarried near
Gold Hill and at Stump’s Wood. Near Walm’s Well, instead of
dlpp}ng to the west it is inclined to the east, and this fact is interest-
Ing in connection with the overfolding which took place in Coal-
Measure times, and to which reference has been made at an earlier
page. North of Walm’'s Well its course is very clear, and it has been
quarried at several localities. In the Cradley district it crops out
along a fairly regular line west of the core of May-Hill rocks, but on
the east side it occurs only in two small outliers.

 WENLOCK SHALE.—These beds, as their name implies, being
essentially shaly, are easily denuded, and so give rise to valleys.

123 Id., p. 61 ; ‘Silurian System ; p. 415.
Mer 134 See Symonds in Woodward's  * Monogr. Brit. Foss. Crustacea, Order
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The Glynch Brook follows their outcrop from near its source at
Walm’s Well to Clincher’s Mill, and the ornamental sheet of water
at Eastnor Castle is situated upon the deposits. Being of no com-
mercial value they are rarely exposed, but they can be seen at
Brand Green (about a mile to the north of Walm’s Well), at Linden—
where Prof. Groom has obtained from them many fossils®*—and in
the Cradley district in the lane-sides around Storridge.

WENLOCK LiMESTONE.—This division is either made up of
two or three limestone-beds parted by shale, or else of one bed, with
nodules in shale above and below it, and owing to its hardness can
easily be traced in the field. The rock has been largely quarried
near Clincher’s Mill, and, in addition to occupying a tongue-shaped
area to the west, rises up as an inlier through the Ludlow Beds.
The rock of this inlier has been much worked, and two beds of the
limestone, collectively only 18 inches thick, are locally known as
“Ledbury Marble.”” Fossils are very common here, and indeed
wherever the limestone is seen. The main escarpment runs north
from Clincher’s Mill. There are quarries at Gold Hill, and to the
north-west of Netherton, while the Ridgeway owes its existence to
the presence of this limestone between the less weather-resisting
Wenlock Shales below and the Lower Ludlow Shales above. The
beds worked in Colwall Copse are interesting as being coarsely
oolitic. In the Cradley district the limestone forms a regular ridge
to the west of the May-Hill-Sandstone area, but on the eastern side
it occurs only in the little outlier near Cowleigh-Park Farm, where
it has been worked. = Murchison remarks that organic remains are
nowhere more abundant than in the Malvern district.

Lower LubLow SHALEs.—These beds consist of grey shales
with limestone-nodules, and at the top include somewhat flaggy
beds as in the Woolhope and Ludlow districts. The beds mantle
round the great quarry in the Wenlock Limestone above Ledbury,
and have been worked in a brickyard at the foot of the western
slope of Eastnor Hill. Phillips observed the beds well exposed in
the hollow west of Gold Hill, but the best places are in the lane near
Dog Hill. The section by the side of the lane south of Eastnor
village, where the beds are very fossiliferous, is now quite over-
grown. The middle portion of the series is visible between Brock
Hill and Colwall Copse, but in the Cradley district the beds are
rarely visible.

AvMESTRY LIMESTONE.—Phillips, who took so much pains
to show the distribution of this limestone in the Malvern district,
remarks that clear as are the physical indications of its presence, the

130 Q.J.G.S,, lvi. (1900). pp 147-148.
131 “ Silurian System ” (1839), p. 413.
132 Mem. Geol. Surv., ii. pt. 1 (1848), pp. 91-94.
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bed itself is by no means easy to map. The division consists of
irregular concretions mixed with shale, and, as observed by Mur-
chison, although nearly as thick as in Shropshire, is never so pure.
Symonds found Steberella galeata to take the place of Conchidium
Knighti in this district, and Murchison did not notice the latter
fossil. The beds have been quarried at Dog Hill, and alongside the
road at Chance’s Pitch. At the latter place and at Evendine,
Leptana depressa is a common shell. A boring at Schweppe’sWater-
Works, left off in the Aymestry Limestone, proved brine-water, but
the presence of the salt has not been satisfactorily accounted for.!
Phillips has recorded the section at Hales-End in the Cradley district,
where the limestone—consisting of nodular rock in the lower portion,
and shale and concretions in the upper—is seen with the Upper
Ludlow Shales above and the Lower Ludlow Shales below. A layer
made up of specimens of Wilsonia Wilsoni occurs in the upper beds—
the ‘ Passage-Beds’ Phillips called them.

Tue UppER Luprow SHALES.—The beds cover a considerable
area to the east of Ledbury. Phillips remarks that the basement-
beds are difficult to separate from some of the shaly “ Passage-Beds
of the Aymestry series. The middle portion contains many lime-
stone-nodules and is replete with shells. The upper beds are equally
fossiliferous, and become increasingly arenaceous and of a littoral
facies as they are traced upwards. In the roads about Dog Hill
there are fair sections of the beds.

G. H. Piper discovered the Ludlow Bone-Bed in the railway
cutting at Ledbury, and again below the bridge between Reddings
Hole and the Frith.**® Graptolithus ludensis has been found in the
Ledbury tunnel, but such remains appear to be rare in the Malvern
district.’ Above Frith Farm the beds are full of fossils. North-
wards they may be traced along the steep hillside to Coomb Hill,
thence round to Barton Court and Oldcastle to Evendine, at all of
which places the transition into the Temeside Series may be observed.
The best'section, however, is that at Hale’s-End, in the Cradley area,
where the complete succession from the Lower Ludlow into the

0Old Red is to be seen.'™

TEMESIDE STAGE.—In the Malvern district the Temeside
Beds have been exposed at several places. The chief section is at
the entrance to the Ledbury tunnel (plate II). At the time the
line was constructed in 1860, the section was considered the
finest of these particular deposits in England, and was described

133 ‘“ Old Stones *’ (1884), p. 75.
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in detail by Symonds.® Above the Upper-Ludlow Shales, in
ascending order, come (1) Downton Sandstone, with remains of
Pterygotus and Lingula, o feet, (2) red and mottled marls
and thin sandstones with Lingula and remains of Pieraspis, 210 feet,
(3) grey shales with Pterygoti and Cephalaspis Murchisoni, 8 feet, (4)
purple shales with thin sandy beds and fragments of Lingulc, 34 feet,
{5) grey marl passing into red and grey marl with bluish-grey rocks
with Auchenaspis Salteri, Auch. Egertoni,”® Pterygotus, Cephalaspis,
and Lingula (Auchenaspis-Grits), 2o feet, and then strata which
pass conformably into red marly beds with white and reddish
sandstones that have yielded remains of Plerygotus, Pleraspis, and
Cephalasprs. It was from the ““ Old Red Sandstone ” immediately
above the Auchenaspis-Grits that Didymasprs Grindrodi, Lankester,
came.'¥

Piper examined the sections at the time the alterations were
made at the tunnel-mouth in 1882-83, and has contributed remarks
upon the subject. He found the Temeside Shales to be 400 feet
thick. Remains of Cephalaspis were much more abundant here
than even in the Ludlow railway-cutting, where Awuchenaspis was
discovered about the same time as Brooks procured the first specimen
from Ledbury in 1858. Brooks, however, only obtained the heads
of the fish ; it was not until 1882 that Piper found specimens with
a few body-scales attached. Later he obtained three tolerably
perfect fish, but they came from a stratum much lower down than
that from which the first specimen was procured.

Along the borders of the Silurian tract exposures of the
“‘ Passage-Beds ” may be seen at many places. Downton Sand-
stone, which varies in thickness in this district (according to Phillips,
from 10 to 100 feet) has been worked on the west side of Raycombe
and Raffnal Woods.#

At Brockhill the junction of the Silurian and Devonian
Systems is exposed, and Phillips has recorded details of this well-
known section,* but it was the Rev. F. Dyson' who was the first to
find the Ludlow Bone-Bed here.® Salter also examined the section,
and found at the base sandstone full of Raynchonella nucula, Chone-
tes lata, Leptena levigata, etc. Above are hard thick-bedded cal-

138 Q.J.G.S., xvi (1860), p. 193 ; Edin. New Phil. Journ., 1859, p. 232; see
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141 Trans. Woolhope Nat. F.C., 1883 (1890), pp. 17-18, 4d., 1884 (1890),
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careous sandstones and shales with Chonetes lata and Rhynchonella
nucula ; and then the Bone-Bed—‘‘ a series of calcareous nodules,
filled with the before-named species and bearing on its surface
coprolitic masses and nodules.” To the Bone-Bed succeeds the
Downton Sandstone, the lower part of which consists of soft and
thin-bedded layers of rock, and the upper of more solid. Platy-
schisma helicites is common near the base and Lingula cornea is
another not infrequent fossil. The overlying beds Salter thought
might represent the Kington building-stones from which so many
Pterygoti and Pteraspides have been obtained, but from his notes
they would seem to belong rather to the Temeside Shales. Salter
was the first to find the Ludlow Bone-Bed cropping out in the hillside
immediately behind Hale’s-End Farm, near Stifford’s Bridge.**

(¢) WoorLHoPE District.—The Silurian rocks forming this
inlier occupy a pear-shaped tract, the broad end of which is directed
to the north-east. The major axis is at least 10} miles in length,
striking north-north-west and south-south-east, while the minor
axis is at right angles to this and measures about 44 miles.

The genesis of the “ Woolhope Dome,” as it is termed by
geologists, probably dates from that period of flexuring and frac-
turing which intervened between the time of formation of the *“ older”
and Upper Coal-Measures. There is no doubt that the strata now
uplifted and dipping away in all directions from the central mass of
May-Hill Sandstone were once horizontal. They have been thrown
into their present position, Mr. T. Mellard Reade thinks,'” by peri-
pheral pressure, for when so affected they could only find relief in
bulging upwards and forming a great pyriform dome. The top of this
dome has long been removed, and the surface of very diverse stratal
composition that was laid bare has been subjected to differential
denudation during untold ages.'* The results compel admiration.
Standing on the vantage ground of Adam’s Rocks and looking over
this great * Valley of Elevation,” as Murchison termed it, to the
south-south-east is seen the rolling, wooded, May-Hill-Sandstone
tract called the Haugh Wood, flanked by the Woolhope Limestone,
and followed by the broad level expanse where the soft Wenlock
Shales crop out. Then comes the notched ridge of Wenlock Lime-
stone, which is separated from the Aymestry Limestone that forms
the outer chain of high ground which borders and overlooks the
whole of this singular district, by a valley excavated in the Lower
Ludlow Shales.

Mr. Mellard Reade’s explanation of the origin of the Woolhope
Dome as being due to peripheral pressure may also be expressed in

146 Id.,p.x1.

147 Proc. Cotteswold Nat. F.C., xiv., pt. 3 (1903), pp. 258-259 ; Trans. Woolhope
Nat. F.C., 1902-1904 (1905), PP- 32-33. ,

148 See C. Callaway, Proc. Cotteswold Nat. F.C., xiv., pp. 257-258.
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terms of forces acting contemporaneously or thereabouts from
southerly and easterly directions. In the present case it is obvious
that the force acting from the east or north-east was the stronger,
This fact is brought out very clearly in a diagram by the Rev. R.
Dixon,* and still more so by Phillips in his lucid little outline-sections
across the Malvern Hills and the Woolhope Valley."™ Phillips also
noticed that while the strata about the junction-line of the Silurian
and Old-Red Systems on the north-east side of the inlier were
comparatively free from dislocations and contortions, those on
the south-west were much confused and the dips “ irregularly
twisted.”

Few brooks drain the Woolhope Valley. There is the Pentalow
Brook, which has excavated for itself a valley along the line of the
fault at Mordiford, and there are the Fownhope and Sollar’s-Hope
Brooks, which also breach the hills on the south-west side of the
valley, but as yet none of the streams working their way backwards
from other quarters have obtained access to the central region.

Since the publication of Murchison’s “ Silurian System,’
wherein the remarkable physical features of the district are so
admirably outlined and the succession of the rocks so briefly, but so
clearly sketched, many geologists have visited the tract, but few
with any object other than to become acquainted with the general
features of so classic a neighbourhood.

Phillips has described in considerable detail the geographical
distribution of the various rock-divisions, noticing the dips of the
beds at various places, and mentioning numerous faults, only one of
which, however, is shown on the Geological Survey-Map.” The
Rev. R. Dixon has contributed a paper on the geology of the district,
giving a general account of the distribution of the strata, their
method of upheaval, the means by which they have been denuded,
their palzontology, and a list of the localities where they may be
most advantageously studied and fossils collected.” Piper has also
written on the same subject,”® and the Rev. P. B. Brodie has con-
tributed papers on the palzontology of the Silurian rocks™ and on
the ‘“ Passage-Beds” of the district; but as yet the illuminating
rays of modern methods of research have not been brought to bear
on the rocks first studied by the ‘“ Silurian Chief,” nigh 70 years ago.

149 Trans. Woolhope Nat. F.C., 1867 (1868), p. 174 ; see also Symonds, Regord
of the Rocks,”” pp. 152, 164-165 ; Dr. T. A. Chapman, Trans. Woolhope Nat. F.C.,
1876, pp. 255-258. . .

150 Mem. Geol. Surv., ii. pt. 1 (1848), facing p. 6.

151 Id., pp. 164-179. R )

152 Trans. Woolhope Nat. F.C., 1867 (1868, pp. 170-190) ; 7d., pp. 135-142.

153 Id., 1891, p. 164.

154 Id., 1868 (1869), pp- 144-147.
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Several general accounts of the district have been published and,
needless to say, incidental references abound.

Mavy-HiLL SanpsToNE.—This rock forms the rising ground
called the ‘“ Haugh Wood,” but except for occasional exposures in
lanes, when it is seen to occur as “ thin brown sandy deposits,”**
there are no sections of importance. At Foulmire’s Farm a mass
of this rock has been observed i sifu,'* and on the slope of the hill
above Scutterdine Brodie found in detached blocks, * Petraia bina,”’
Pentamerus oblongus, and Stricklandinia lens’” Phillips records an
attempt to find coal on the south side of the Mordiford fault at
Mangerdine,'®

WoorsorE LiMESTONE.-—The Woolhope Limestone was thus
named by Murchison on account of its fine development near the
village of Woolhope, from which the County Naturalists’ Club also
takes its name. The limestone wraps round, except for a short
space on the north-west, the mass of May-Hill Sandstone, and has
been largely worked at the well-known Scutterdine Quarries, near
Mordiford (plate IIL.), and at the Scar Quarry, Woolhope. Other
sections are at Rudge End, 1} mile north-east of Fownhope, at
Wessington, about a mile south-west of Woolhope, and at Stony Hill,
Woolhope. The quarry at Scutterdine is as satisfactory as any for
fossils, and Homalonotus delphinocephalus, Illenus barriensis, have
been found here,” while the Actinoceras baccatum, described and
figured by Dr. H. Woodward, probably came from the same place.'®
Graptolites are said to have been obtained from the Woolhope Lime-
stone of this neighbourhood.*

WENLOCK SHALE.—Between the Haugh Wood and the ridge
of Wenlock Limestone is a broad flat-bottomed valley in the Wenlock
Shales.  As these shales are of no commercial value the sections are
either natural ones or in lanes. There are fossiliferous exposures
in some lanes and in the brook-sides on Checkley Common, in lanes
south of Woolhope, and at Nupend on the road to Rudge End.

WEeENLOCK LiMESTONE.—This division comprises a massive
bed some 30 feet thick, overlaid by shales with scattered limestone

... 155 Symonds in * The Flora of Herefordshire,” id., 1866 (1867), pp. 6-8;
Records of the Rocks’” (1872), pp. 164-165; Proc. Geol. Assoc.,_m.”(1874), pp-
275-277; “ Old Stones ” (1884), pp. 62-66 ; ** A Flora of Herefordshire,” Hereford,
1889, pp. ix.-xiii.; Rev. Prebendary Elliot, * Geology,” in Jakeman & Carver’s
“‘ Directory and Gazetteer of Herefordshire,” p. 12, Hereford, 1890 ; W. J. Harrison
Geol. Counties England and Wales  (1882), p. 116 ; H. C. Moore, Trans. Woolhope
at. F.C., 1902, pp. 19-35.
156 “ Records of the Rocks,” p. 140. .
R 01{15,7 Trans. Woolhope Nat. F.C., 1870 (1871), p. 175 ; see also ‘‘ Records of the
ocks,” p. 164.
158 Mem. Geol. Surv., ii. pt. 1 (1848), p. 168.
159 Trans. Woolhope Nat. F.C., 1891 (1894), p. 160.
160 Geol. Mag., 1868.
161 Trans. Woolhope Nat. F.C., 1852, p. 18.
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nodules measuring between 30 and 4o feet. In some places, as at
Donnington, the nodules at the top of the upper division are cemented
together and form a second massive limestone deposit. The beds
are crowded with fossils, particularly corals, such as Halycites
catenularia and Favosites gothlandicus, and the now disused quarries
at Dormington are well-known as a rich hunting ground for collectors.
Similar beds can be studied on the ridge at Canwood, in the road at
Winslow Mill, at Hyde, where the limestones are particularly
fossiliferous, and at Lindels. The last-named is an interesting
locality about a mile east of Sollar’s Hope. It is situated at the
place where the escarpments of Wenlock Limestone meet. As
would be expected from the known structure of the district, a
section of any extent along a line running north-east and south-west,
that is at right angles to the major axis, would reveal the anticlinal
disposition of the strata. Here the two ridges of Wenlock Limestone
meet at an acute angle, showing dips in different directions, but
matters are also complicated by faulting. The Wenlock Limestone
is coarsely oolitic, as near Malvern, and has yielded numbers of
trilobites, brachiopods, and corals. On Common Hill, above Fown-
hope is a long line of exposures in equally fossiliferous limestone.

Lower LubpLow.—There are not many recorded sections of
these beds, but from what details have been obtained it would seem
that they are of the same general facies as in the Ludlow district.
The lower portions consist of shale, but in the upper parts Phillips
observed “flat limestones,” which correspond no doubt to the
“Pendles” of the Ludlow district. The shales are occasionally
seen in the lanes around Wootton, at Winslow Mill, and under
Backbury Hill. At the last-named place, and from the outcrop of
the beds between there and Dormington, graptolites have been
obtained.’®

AYMESTRY LiMESTONE.—This rock forms an almost con-
tinuous ridge, and is the great natural boundary of the Woolhope
“Valley of Elevation.” It is well exposed at Adam’s Rocks, where
the straight-cut joints which traverse it, and to which Phillips drew
attention, can be admirably studied, and many fossils collected.
Brachiopods, including - Conchidum Knighti, Seberella galeata,
Wilsonia Wilsoni, and corals, are not infrequent here or at the
numerous other places where the limestone is exposed, for instance,
at Marian’s Hill, Perton, near Stoke Edith,”® Putley Cockshoot,
Sleeves QOak (2 miles south-east of Woolhope), Ridge Hill (3 miles
south-south-east of Woolhope), Bodenham, near Much Marcle
(where Captain James obtained from the bed which is exposed at

162 “ Records of the Rocks,” p. 204 ; Trans. Woolthope Nat. F.C., 1852, pp-
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the bottom of a large quarry, C. Knight:') Nupend Mill, and
Cherry Hill to the north of Fownhope. Near the Pound in Queen’s
Wood, Phillips records the occurrence of Wenlock Limestoere, and
Aymestry Limestone at the bottom of the quarry at Woodhouse, on
the road from Ross to Newent.!%

. UppErR Luprow SuALES.—These deposits are of the usual
facies, and frequently exposed—especially in lanes. They have been
observed at Old Sufton,® Prior’s Court, Dormington, Perton Lane,
Durlow Common, Bodenham, Gamage Ford, Yatton Farm, and
elsewhere. The section in the lane between Gamage Ford and
Bickerton shows the Aymestry Limestone, very fossiliferous, Upper
Ludlow Shales (with the Bone-Bed), and the basal Downton-Sand-
stong beds. The Ludlow Bone-Bed is crowded with fish-remains,
and it was here that the strange fossils, called Pachytheca by Sir J.
Hooker,'® were first discovered by the Rev. H. Stone. From the
upper beds in the Yatton-Farm Quarry Phillips obtained graptolites,
and from the lower, Dayia navicula. The Durlow Common section is
up the hill by « Hazle”’ and Hill Barn, where the Aymestry Limestone
Is seen succeeded by shales with thin limestones full of Lingula
Lewissi, and in the upper part Chonetes lata iscommon. At “ Hazle”
blue flaggy rock is worked, and still farther east laminated sandy
beds and shales with ‘ Walker’s Soap” come on, succeeded by
flaggy micaceous beds ** on the confines of the true Old Red Series.”**"
This “ Walker’s Soap ’’ often occasions slips (see plate IV.), the most
notable of which is that called *“ The Wonder.” Many ancient authors
have written about it, including Stowe, Camden, Fuller, Drayton,
and Baker. Murchison notices it in some detail, and Phillips has
referred to it

] TEMESIDE STAGE.—-Although the Temeside Beds of this
district have not been methodically investigated as yet, thanks to
the.labours of Brodie® and Phillips, considerable information is
available. The beds environ those represented as Silurian on the
map, and are exposed at many localities—more particularly on the
north-east side. The best section in Brodie’s time was that at
Perton, Stoke Edith. Here in a small quarry at the foot of the lane
were seen, in descending order, (1) sandstones and shales, which are
on the same stratigraphical horizon as the Fragment-Bed, 5 ft., (2)
yellow sandstone, 13 ft., (3) ‘“ Olive Shales,” 5 ft., (4) Sandstone,
51nches, (5) ‘ Olive Shales,” (5 ft., (6) Downton Sandstone. From
the Olive Shales Brodie procured Pierygotus Bankst, three species

164 Mem. Geol. Surv., ii. pt. 1 (£848), p. 178.

165 Id., p. 175.

166 Q.J.G.S., ix. (1853), p. 12.

167 Mem. Geol. Surv., ii. pt. 1 (1848), p. 176.

168 Trans. Woolhope Nat. F.C., 1870 (1871), pp. 273-279; Q.JWG.S., xxv.
(x869), pp. 235-237.
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of Eurypterus identified by Dr. H. Woodward, and a new Euryplerus
called E. Brodie by Dr. Woodward.®® The Olive Shales, which
Brodie paralleled with bed 12z of Symonds’s Ledbury section, rest
upon the Downton Sandstone, and it was from the latter that
Symonds obtained the carapace of a Pterygotus.”™ All the sandstone
beds are more or less fossiliferous and yield plant-remains—par-
ticularly seeds (Pachytheca) belonging to a plant of doubtful affinity.'”*

The ‘ Passage-Beds’ are exposed all along the lane from
Old Sufton to Dormington. At Prior’s Court are sandstones, which
Brodie paralleled with the top sandstone-beds of the Perton section.
Sandstones with Pachytheca and other plant-remains were formerly
worked near Tarrington ;'”* between this place and Lower Marcle ;
and at “ Hillfoot,” where they were clearly seen to occur above the
‘“ QOlive Shales.” The beds at the last place yielded Pachytheca, and
a Lingula that Brodie thought was the small Lingula cornea, but
which Symonds pronounced distinct. Farther to the south-east, on
Putley Common, Brodie found beds with Lingula cornea, which he
held corresponded to the grit-bed above the ““ Olive Shales ”” at the
Tin Mills, Downton. A peculiar stratum, somewhat resembling a
volcanic rock, was noticed by Brodie above the clay worked in a pit
at Putley, and again two miles farther south at Chandler’s Farm.
The Passage-Beds are also very well exposed in the lane between
Lynedown and Gamage Ford.™ Near Welsh-Court Farm the
junction of the Old-Red and Silurian Beds is admirably displayed,
and the section has been described in detail by De la Beche.'™

On the south-west side of the Woolhope inlier, between Welsh
Court and Mordiford, the ‘‘ Passage-Beds’ are not often exposed,
being hidden under Superficial Deposits, but they have been observed
at Nash Tump, near Sollar’s Hope, where crustacean and plant-
remains have been found.””

On Gorstley Common the yellow Downton Sandstone has
been largely worked, and the ‘‘ Passage-Beds’ have been noticed
by Murchison in Linton Lane; but then, as far as is known at
present, the Silurian rocks dip down and disappear under the Old
Red. Only for a short distance, however, for they re-appear to
form the conspicuous, picturesque, and equally classic tract of
May Hill, which, with its diadem of firs, is so well-known a landmark
in the Lower Severn Valley.

169 Rep. Brit. Assoc., Liverpool, 1870, p. 91; Q.J.G.S., xxvii. (1871), p. 261;;
Trans. Woolhope Nat. F.C., 1870 (1871), pp. 276-277.

170 Symonds in Woodward’s Monograph, pp. 11o-111.

171 Proc. Geol. Assoc., xviii. (1904), pp. 458-459 ; see also A. C. Seward, Fossil
Plants, i. (1898), pp. 192-204 ; * Flora,” pp. xi.-xiii.

172 Trans. Malvern Nat. F.C., pt. 2 (1853-70), p. 13.

173 Mem. Geol. Surv., ii. pt. 1 (1848), p. 178.

174 Mem. Geol. Surv., i. (1846), p. 37.

175 Trans. Woolhope Nat. F.C., 1868 (1869), p. ii.
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(D) MAy-HiLL DisTrICT.—It is unnecessary to describe in
detail the rocks of this tract. They are of the same general facies as
their equivalents in the Malvern and Woolhope districts. Only a
small portion of the May-Hill area, that about Aston Ingham, is in
Herefordshire, but rocks from the May-Hill Sandstone to the Teme-
side Series, inclusive, are present. Since the days of Murchison and
Phillips they have received little or no attention, but recently Dr.
C. G. Cullis and the writer made a preliminary survey with a view
to undertaking a detailed examination of the district.

In the May-Hill district two great axes of elevation, the Mal-
vernian and the Woolhopian, meet. Nowonder then that therocks of
the neighbourhood of Aston Ingham are so peculiarly distributed.
The resultant of the forces induced by the crust-pressures seems to
have been directed to the south-east. Rocks which should have
formed portions of continuous belts around the dome have been
displaced and thrust in that direction in wedge-like masses-—younger
rocks in some cases parting older. For example, the Old Red in one
place separates Ludlow rocks from Wenlock.

At Clifford’s Mesne, on the borders of Herefordshire and
Gloucestershire, in one section (southern one) the Old-Red Marls are
seen overlying the Downton-Castle Sandstones ; inanother (northern
one), the latter deposit upon the Ludlow rocks—here impure lime-
stones. Along a certain horizon in the Downton-Castle Sandstones
the spherical seeds, called Pachytheca, abound. Here, as at Ludlow,
the massive sandstone-beds are parted from the Ludlow rocks by
more shaly beds, three or four feet thick. —The Downton-Castle
Sandstones are exposed in a disused quarry by the road-side a third
of a mile east of Aston-Ingham Church. The Wenlock Limestone,
somewhat more nodular than usual, and stained red and purple, is
exposed in a small quarry under half a mile east by north of the
same church, and again at the back of Hay Farm, where it is in close
proximity to the great fault that throws the Limestone into juxta-
%Qsition with the May-Hill Sandstone, that forms the heart of May

ill. Gorse and bracken grow well upon the gritty soil of May Hill,
and remind one of the Cotteswold Hills, where gorse is an infallible
mndex to an arenaceous deposit.

) (e) HaGLEY INLIER—To the north-west of the Woolhope
inlier are the two inliers of Hagley and Shucknall Hill. The flexuring
of their rocks probably took place at the same time as those of the
Woolhope inlier."¢

The Hagley inlier has been very minutely described by H. E.
Strickland. J. Scobie, the first Honorary Secretary of the Woolhope

176 Id., 1886, p. 53.
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Club,"™ discovered this “ upcast of uppermost Silurian deposits,”"’®
when in company with Symonds and Strickland.™ The quarry
which they investigated®™ has long been abandoned, but in ascending
order they observed (1) the top-beds of the Upper Ludlow from which
Scobie obtained the remains of the Plerygotus problematicus dealt
with by Salter," (z) the Ludlow Bone-Bed, 1 inch thick, and rich in
crustacean and ichthyic remains embedded in a calcareous cement,
imperfectly crystalline,® (3) Downton-Castle Sandstones, with
Pachytheca and other plant-remains, according to Symonds, 6 feet
6 inches thick, and (4) Ledbury Shales, 4 feet. Strickland concludes
his paper by showing the relations of the beds in this inlier to those
at Woolhope, and points out that the trap-rock of Bartestree occurs
on the same axis as the protrusions of the Silurian rocks at Hagley
and Woolhope.

(F) SHuckNALL Hirr.—The rocks of this inlier have been
described by Phillips'*® and Murchison.® There are quarries in the
Aymestry Limestone, which is the lowest rock seen ; and the Upper
Ludlow Shales—-in addition to being exposed in the large quarry—
can be studied in the lane near Shucknall Farm. According to
Murchison, ““ Walker’s Soap ”’ has been worked in this area.

VII.—DEVONTAN SYSTEM.

(i.) GENERAL REMARKS.—In Herefordshire the Devonian
rocks are known by the familiar name of Old Red Sandstone, and
occupy by far the greater part of the county. Iron, of course, is the
colouring substance, and the change in colour and the diminished
richness of the soil when these Old-Red rocks are left and the Silurian
deposits are entered upon is very noticeable. Water occurs at
various levels. Where the deposits are clayey the water holds
many red particles in suspension, but where they are chiefly of the
nature of impure limestones, or “ cornstones,” as they are locally
called, it is beautifully clear.

Murchison was the first to properly investigate the Old Red
rocks of Herefordshire, and emphasized their distinction from the

177 Trans. Woolhope Nat. F.C., 1852, p. 5.

178 ‘“ Flora” (1889), p. Xx.

179 See Symonds in Woodward’s Monograph, p. 95. .

180 Strickland, Q.J.G.S., viii. (1852), p. 381 ; see also 7d., ix. (1853), p. 8 ; Trans.
Vgoolgope Nat. F.C., 1870 (1871), pp. 167-172 ; Rev. R. Dixon, ¢d., 1867 (1868), pp.
I80-181.

181 Q.J.G.S., viii. (1852), p. 386 ; Trans. Woolhope Nat. F.C., 1870 (1871), pp.
171-172. |

182 Proc. Geol. Assoc., i., p. 260.

183 Mem. Geol. Surv., ii. pt. 1 (1848), pp. 179-180.

184 “ Silurian System ” (1839), p. 435: see also R. Dixon, Trans. Woolhope
Nat. F.C., 1867 (1868}, p. 181 ; Symonds, ‘* Records of the Rocks,” p. z0s.
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Carboniferous System with which previous writers, except Lyell,
had been wont to class them. He commenced his researches in 1831,
and pointed to the lofty Black Mountains and to the Fans of Breck-
nockshire and Carmarthenshire, as affording “ the grandest exhibi-
tion of the Old Red Sandstone in England and Wales.” Inno other
country that he had visited had he ever seen ‘‘such a mass of red
rocks so clearly intercalcated between the Silurian and the

Carboniferous.” ™

The term “ Devonian” was first published by Murchison
and Sedgwick in 1840 for the great series of slates and limestones of
South-West England, that Lonsdale had three years previously
shown to contain fossils of forms intermediate between those of the
Silurian and those of the Carboniferous Systems, and they regarded
the unlike rocks of Hereford and Devon as belonging to one and the
same period. At first the dissimilarity between the observed
organic remains in the two districts seemed to militate against this
view, but later its probability was shown by Murchison and M. de
Verneuil finding in association in the Devonian rocks of Russia fish
similar to those that characterize the Old-Red rocks of Herefordshire,
and mollusks and corals similar to those that occur in the marine or
normal facies of the System in Devon.

The Old Red Sandstone is that system of deposits which
intervenes between the Fragment-Bed or its equivalent and the
phase of Modiola lata (see Table of Strata).

Murchison made two divisions of these intervening beds, (1)
Quartzose Conglomerate and Sandstone, and (2) Cornstone and
Mar] 1 Symonds made three, (1) an Upper, (2) Middle or Brown-
stone, and (3) a Lower or Cornstone.'

It has been doubted by some whether the Brownstones should
rank as a distinct series, and }‘t’)e looked upon as the equivalent to the
Middle Devonian, as, Symonds thought. ~Prof. T. }chenny Hughes
holds that they belong to the Upper Division. Symonds x\é?s
disposed to parallel them with the Osteolepis-Beds—the Mid e
Devonian of Murchison in the north of Scotland—holding that they
occupied the same physical position; but he admitted t’ljlat the
Brownstones had “ supplied no fossils of correlation value.

i i been done in
Of recent years little or no serious work has
connection with the Old Red of this county. Thanks, however, to

185 ¢ Siluria ”S(ed. 5, {87{22}. b 170
“ Siluri stem ”’ (1839), - . )
ig? ¢ &l}{l};gﬁﬁ 0¥ the Rocks” (1872), p. 212; see also for a good general des

cription, * Old Stones ” (2 ed. 1884), pp. 91-115, and Edin. New Phil. Journ., 1859,

P 23122.38 See H. B. Woodward’s “ Geology of England and Wales ”’ (2 ed., 1887),

p. 119.
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the pioneer work of Murchison, to the assiduous collecting on the
part of Dr. Lloyd of Ludlow, who was apparently the first to find
fish-remains in these strata,'® Salwey, Lightbody, Dr. D. M. McCul-
lough, the Revs. T. T. Lewis and W. S. Symonds, R. Banks, G. H.
Piper, and Henry Brooks, of Ledbury, and to Dr. H. Woodward,
Prof. Ray Lankester and James Powrie, J. W. Salter, and Dr. R. H.
Traquair, who have identified and described many of the fish-and
crustacean- remains, the fauna is fairly well known.

Fish predominate, and, as in other parts,admit of the Old Red
of Herefordshire being divided into two series, an Upper and a
Lower. Fish-remains, of course, are not often descried on a mere
cursory inspection of a section, but as long ago as 1852, Scobie
remarked that he had obtained vertebrate-remains in almost every
quarry in the vicinity of Hereford, and that their rarity had been
taken too much for granted. It is true that only fragments of
Pteraspis and Cephalaspis have been found in the Brownstones, but
they are quite sufficient to show that the strata belong to the Lower
Division rather than to the Upper, and improbably to the horizon
of the Osteolepis-Beds, which, as Dr. A. Smith Woodward has
observed, possess a very distinctive fauna that ‘“has not been
found in the Welsh area.” Holoptychius, Sauripterus, Bothriolepis,
and Asterolepis, characterize the Upper Division of the Devonian
wherever it occurs, whether in Britain, Belgium, Germany, Russia,
Greenland, or Canada; while Pteraspis, Cephalaspis, and Phly-
ctaenasprs, the Lower, over an area no less extensive. While the
ichthyic remains permit of a dual division of the system, colour and
lithic structure allow of the separation of the Lower Division into
two parts, namely, an Upper or Brownstone, and a Lower, or Corn-
stone.

The correct thickness of the Old Red Sandstone of Hereford-
shire is not known. Murchison estimated it at 9,000 or 10,000 feet,'
That was when the Tilestone was included.” Phillips placed its
maximum thickness at 8,000 feet,” but admitted that it varied
between 5,000 and 8,000 feet.® Mr. H. B. Woodward gives the
thickness of the Cornstone division as varying from 1500 to 2,500
feet ;" and that of the higher beds as 4,000 feet. Mr. A. J. Jukes-
Browne states the thickness of the Upper Series as from 200 to 500
feet, and the Middle or Brownstone from 500 to 1,500, and the Lower
or Cornstone from 2,500 to 4,000 Since in Shropshire on the

189 “ Silurian System * (1839), p. 586.

190 Proc. Geol. Assoc., xviii. (1904), p. 434.
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north, the Old Red is 3,700 feet thick, and at Abergavenny on the
south, 4,200 feet, the mean of these two nur_nbers might have been
expected for its thickness in the intervening tract. Until more
precise information is to hand its thickness may be supposed to be
anything between 3,900 and 8,000 feet.

The Silurian Period was brought to a close by crust-pressures
which increased the land-surface, ridging it with mountain-chains
having a general west-south-west and east-north-east alignment.
In Siluria the change was gradual, for the marine beds of the Silurian

ive place to the shallow-water sandstones and shales of the Temeside
geries, and these to the Old Red Sandstone.

There has been much discussion as to the conditions under
which the Old Red of Siluria was deposited, whether in an estuary,
bay, or lake. : . -

Dr. John Fleming was the first to suggest a lacustrine origin.
Godwin-Aquten, basingghis conclusions on the fact that the Old-Red
fish resemble in many respects those of the American lakes of the
present day, also advocated a lacustrine _orlgm“’f‘——a wewlthzgt was
upheld by Sir A. Ramsay"” and later by Sir Archibald Geikie.™ The
late R. Etheridge,”* and La Touche,** also believed in the areas of
accumulation of the marine Devonian and the Herefordshire Old
Red having been quite separate, and in 1904 Dr. ‘A S. W’(’)odwen;f)i3
quoted Geikie’s view of the origin of the latterina Y}"e}sh lake.*
Symonds was always opposed to the ‘lake theory,”* and so also
was Prof. E. Hull,*® who held that the Cornstones at any rate were
most probably of estuarine origin, and laid down in an area connected
with the open sea which spread over the Devonian region to the ,s,outh.
Neither does Mr. Jukes-Browne support the lake theory.”” As
he rightly points out, if there had been a lake separated from the
sea by a barrier, there should be some evidence of this barrier. But
there is not.? At present the view that the Herefordshire Old Red
was found in a bay seems the most probable, and this was obviously
G. H. Piper’s opinion.

It may be suggested that in Lower-Old-Red times the effect
of the crust-pressure was to produce in Siluriaa fcongue-shaped bay,
which narrowed to the north, in which direction it may have passed
into an estuary. In Scotland, however, between the subparallel
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mountain-chains lay lakes of various lengths in which was accumu-
lated a thickness of Old Red far greater than that of Herefordshire.

The unconformity between the Lower and Upper Old Red in
Scotland bespeaks an upward movement at the close of Lower-Old
Red-times. This uplift either caused the rivers to cut down their
channels anew or enabled the waters of the lakes to obtain egress by
other courses, for the lakes were drained. What were the results of
these movements in Herefordshire is not known, for no marked
b k' h uccession has yet been observed either in this county
or in the South Wales and Monmouthshire areas during the recent
work of the Geological Survey. Here apparently, practically un-
interrupted deposition continued throughout the Old-Red Period,
throughout the Middle Devonian Epoch (when vulcanism was rife
in the Scottish uplands), until a period of general subsidence admitted
waters bringing with them a fauna which inaugurated another
period—the Carboniferous.

(ii.) Lower OLD RED SANDsSTONE.—This series comprises the
“ Brownstone” and the ‘ Cornstone Series.”” The lower, or
Cornstone Stage, has been divided into (r) Rowlstone Beds, (2) Lower
Cornstone, and (3) Pleraspis-Beds ; the upper, or “ Brownstones,”
into (1) Brownstones proper, and (2) Upper Cornstones.

The Pteraspis-Beds were once well displayed in a quarry near
Pontrilas railway-station, and from similar beds in the tunnel
Symonds procured the egg-packets of Pterygotus (“ Parka decipiens ™)
plant-remains, and portions of either Scaphaspis or Pteraspis*™. The
Lower Cornstones appear in the lower slopes of the Black Mountains
and cap Ewyas-Harold Common.

The Cornstones, as originally described by Buckland,*®
consist of marl studded with concretions of limestone varying in
size from that of a pea to blocks many tons in weight, and sometimes
are present as thick beds. Dr. McCullough thought he could re-
cognize two types—a concretionary and a conglomeratic.”® In the
case of the former, the Cornstones occur as disconnected bands of
nodules, with less calcareous matter intervening between the masses,
while in size they ranged from lines of nodules, like the smaller flints
in the chalk, through beds measuring from 1 to 2 feet, to strata g to
10 feet thick. Later, however, he found that this series contained
some very massive beds such as were seen in a quarry on Ewyas-
Harold Common. In the conglomeratic type the cornstone-nodules
are embedded in a matrix more calcareous than the nodules them-
selves, with the result that the deposit simulates a conglomerate.
These beds vary in thickness from one inch up to 15 feet, and in

207 *“‘ Records of the Rocks,” p. 229.
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places furnish some useful building-stone and road-metal. In the
southern tracts the cornstone-nodules are often so small as to be
workable for gravel, and such Dr. McCullough thinks may have been
formed by seggregation. Both De la Beche™ and McCullough held
that the cornstones were formed from lime deposited from a chemical
solution. In samples of the rock collected from all parts of the
county the percentage of carbonate of lime was found to vary from
38 to 88, and in the days of Murchison these cornstones were
widely burnt for lime—there was scarcely any part of the central
districts of the county where lime-kilns were not numerous.”

The fish-remains in the Lower Cornstones of Ewyas-Harold
Common are very fragmentary, but a fine specimen of Eucephalaspis
Agassizi,”™ Lankester (= C. Lyelli, Ag.) has been obtained from a
quarry here, and from that on the summit Dr. McCullough procured
the Plerygotus,™ called P. faurinus by Salter,” which must have
measured 7 feet in length when complete. Symonds, however,
thought that this specimen came from beds below the Lower Corn-
stones.” ¢ Parka decipiens” is the common fosil here.

Above the Lower Cornstones are the Rowlstone Beds—
greenish sandstones and marls. Such beds cap Rowlstone Hill,
and were formerly worked for building-stone near the Church. They
contain plant-remains, and yielded the Eurypterus Symondsi, Salter,*”
of ““Siluria 7’28 (later called Stylonurus Symondsi™); to the Rev. W.
Wenman another Eurypterus ;** and to McCullough the giant isopod,
Preearcturus gigas, described and figured by Dr. H. Woodward.*

Farther to the north-west, along the escarpment of the Black
Mountains, between Cusop and Hay, Symonds procured from
‘“some red flaggy beds” belonging to the Lower Cornstones the
largest fish-spine known from the Old Red.”* It was named Onchus
major by Etheridge, and was presented by its discoverer to the Earl
of Enniskillen. Up on the hill above Cusop, at a greater elevation
than the place where the Lower Cornstones crop out, grey sandstones
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are quarried for building purposes. These Symonds parallele
with the Stylonurus™ or Rowlslt?one Beds and zvith thepbuildiilg;i-
stone of Cradley; but Murchison included them in his Upper
Division. They contain plant-remains so abundantly that they
suggested a search for coal,”® but vestiges of the old workings in the
eastern side of the ravine above Cusop alone commemorate the
fruitless attempt.

The Golden-Valley district, which lies at the foot of the Black
Mounta’lynsﬁ,‘ is a land of ‘ cornstone, sandstone, and denuded
valleys,”* in the rocks of which are embedded many fish-plates, called
by the country-people “ oysters.” ’

In the neighbourhood of St. Weonards rocks belonging to
the Cornstone Stage prevail. Cornstones are worked beyond
Kilpeck ; at Kentchurch, where, from a quarry in the top-beds near
the Keeper’s Lodge at the Park, Symonds once obtained many
remains of Pleraspis, Scaphaspis, and Zenaspis ; and on Orcop Hill,
where the same geologist found plates of Péeraspis and Cephalaspis.
gelgse hills, together with Saddlebow, are capped with the Rowlstone

S.

In the district of which Ross is the centre the Lower-Old-Red
rocks occur in the lowlands, and the Upper Old Red in the hills that
form the north-western fringe of the Forest of Dean. Instead,
however, of the rocks of the Cornstone Stage occupying a great
extent of-country as they do in other parts of the county, they—
together with the other Old-Red beds—crop out in the narrow tract,
scarcely two miles wide, between the Carboniferous rocks of the
Forest and the Silurian rocks of May Hill. This is owing to crust-
pressures which have inclined the strata at a much higher angle than
usual. From the summit of May Hill the ridges formed by the
harder rock-subdivisions of the Old Red Sandstone may be admir-
ably seen. Between the Hill and the Forest of Dean the two ridges
are close together owing to the comparatively high inclination of the
component bed§ ; but westwards—as the dip lessens—they become
parted by a wider expanse; the one ridge (formed by the lower
strata) skirting the Silurian rocks of Fownhope before turning south-
wards ; the other, keeping close to the Forest, and traceable in the
far distance, forming a kind of outwork to the main mass of Upper
Old-Red rocks that form the hills which stretch nearly across
southern Herefordshire. The ridges, composed of hard strata,
standing up amid lowlands carved out of softer material, afford
an excellent illustration of the differential action of subaérial
denudation.

222 ‘* Records of the Rocks,” p. 239; “Fl f ire X
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De la Beche has given a record of the succession of the beds
between Howle Hill, near Hope Mansel, and Welsh Court, on the
south-western slopes of the Woolhope inlier, near Yatton Chapel.
The total thickness he puts at 5,620 feet.” He reproduces a sketch
by Captain H. James of some false-bedded rocks displayed on the
rise of the hill between Wilton and Ross.? Symonds searched all the
quarries and railway-cuttings in this neighbourhood, but failed to
find any trace of fossils.*”

To the north-west of a line drawn north-east and south-west
through Hereford, and lying between it and the main hill-mass
composed of Silurian deposits, this part of the county (except in the
Black Mountains) has for its rock-floor strata belonging to the
Cornstone Stage. This is the case in the Golden Valley district, and
beneath the Superficial Deposits, upon which Hereford is mostly
built, are rocks low down even in the Cornstone Stage. Hills
composed of Cornstones, however, rise upon all sides of the ancient
city. Such are Dinmore,® The Pyons, Aconbury, Tybberton,
Dinedor,”* and Credenhill—the last a bold wooded eminence situated
to the north of the Roman Magna Castra, the present Kenchester.
Moccas Hill, near Bredwardine, is a mass of cornstones. Near
Moccas is Brobury Scar on the Wye, where Lower-Old-Red beds,
that have yielded fragments of Zenaspis Salweyi and Scaphasprs,™
are exposed in a river-cliff.”

At Credenhill stone was once very actively worked, but only
a few fragments of Cephalaspis and plant-remains were found. The
hills bordering the road to Sutton are composed of cornstone rocks
from which the Brownstones have only been, geologically speaking,
recently removed ;** while in the cuttings on the Hereford and
Shrewsbury Railway, sandstones, interstratified with cornstones
containing” Pferaspis, and on about the same horizon as the beds
worked in the well-known Lugwardine Quarries,”® were exposed.
From the strata exposed in the hills and railway-cuttings Symonds
procured Eucephalaspis Agassizi (C. Lyelli), and in loose stones
around Sutton Walls and Marden the plates of Pferaspis have been
noticed.

In the hills near Weobley the succession of beds is (1) Corn-
stones with Cephalaspis, (2) thick sandstones, (3) cornstones, and
(4) sandstones.®* The differential action of denudation upon these
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rocks of various powers of resistance has given rise to some pleasing
scenery. The hills to the south-east of the town, Lady-Lift, Worms-
ley, and Robin-Hood’s Butts, are capped with strata that Symonds
paralleled with the Rowlstone Beds. Building-stone is quarried
at Penrhos, a little over a mile to the east of Kington,®® and in the

Ludlow district there are quarries in the Lower Old Red displaying
layers of cornstone.?

The lowlands around Leominster have been excavated out of
the lower beds of the Lower Cornstones, from which many specimens
of Eucephalaspis Agassizi, and Scaphaspis Lloydi (Ag.) have been
obtained. The hills that rise up from these lowlands are composed
of the upper beds of the Lower Comnstones, which have likewise
yielded many ichthyic remains—Zenaspis Salweyi, Egerton, Z.
Lloyds, Eg., and Pteraspis rostratus, Ag. ~ These forms are common
in the Pteraspis-Beds of Leyster’s Pole or “ Sprowle,” and in the
equivalent beds around Puddlestone. Beds of later date cap
Ivington Camp, and many of the other hills in the neighbourhood.

Around Bromyard, clays, marls, and cornstones, the last
forming such hills as at Castle Frome and Bishop’s Frome, prevail.
The quarries between Acton Beauchamp and Castle Frome are now
disused. Fish-remains were somewhat abundant, particularly at
Ridgeway Cross, where Gill found the portions of the Pleraspis with
the scales attached, which he gave to Prof. Ray Lankester, and the
Zenasprs now in the University Museum, Oxford. The Zenaspis
called Z. Salweyi was found by Mr. H. Salwey in this neighbourhood.®

South of the Bromyard district the rocks of the Cornstone
Stage extend, wrapping around the Silurian inliers of Hagley,
Shucknall Hill, and Woolhope, and occupying the synclinal area,
which becomes narrower to the south, between the last-named
inlier and the wooded Silurian hills above Ledbury.

Near Stifford’s Bridge, north of Cradley, beds thought to be
the equivalents of the Rowlstone Beds have been extensively quarried
for building purposes in Malvern. They contained very few fossils,
but some temporary openings about a mile to the north of the large
quarry yielded to Mr. Gill many of the fish-remains now in the
museums of Malvern and Worcester, while Prof. Ray Lankester
obtained from the same place the tail of a Pferaspss with scales
attached.” Cradley, Castle Frome, Canon Frome, Munsley, and
Pixley, to mention but a few localities, are all situated on rocks of

235 “ Flora,” p. xxix.

236 Proc. Geol. Assoc., xviii., p. 488. .

237 “ Flora” (1889), p. xviii. ; “ Records of the Rocks,” pp. 218-219; Q.].G.S.,
(1857), p. 283 ; 4d., xv. (1859), p. 503 ; Rep. Brit. Assoc., 1864.

238 ' Records of the Rocks,” pp. 228-229; see also Q.J.G.S., xx. (1864),
pP. 194 ; Rep. Brit. Assoc., 1864, p. 239

xiii.

47

the Cornstone Stage, and near Hales-End Phillips noticed a good
section of the beds under review.™

Pieraspis has been found at Bush Pitch, Ledbury, a_nd
Zenasprs (?) iﬁ the large quarry on the south side of the Wall Hills
where cornstones capped by sandstones are exposed.”

The tract to the north-east of Hereford, thgt })etween the
city and Stretton Grandison, is of interest because in it at Hagley
and Shucknall Hill are inliers of Silurian rocks and an intrusive mass
of doleritic rock at Bartestree.

Tue BrRowNsTONES.—This stage comprises (1) a monotonous
series of red marls overlying chocolate-coloured sandstones, and
(2) reddish and grey sandstones, marls and cornstones, altogetl}er
between 1,200 and 1,500 feet thick. They contain few fossils,
except fragments of Pleraspis and Cephalaspis, and stretch from
north-west to south-east, occupying the lower slopes of the Black
Mountains. ‘‘ The precise relations of these beds have yet to be
determined.”* Palwontologically they would seem to be connected
with the Cornstone Stage, but Symonds believed there was a break
at their base, for they “ overlap the Rowlstone Beds both on the
Scyrrid and the Sugar-Loaf,’** The basement-beds of the cornstones
belonging to the Brownstone Stage are to be seen at Cusop and
Rowlstone, where from in the hills below the former village, Symonds
procured plates of a Pteraspis and an 1chthyodoru11’ge; bpt such
finds are few and far between.* The percentage of lime in these
“Upper Cornstones,” as Symonds occasionally called them, is
often considerable, and water that has percolated through them
often forms deposits of Travertine such as that noticed by Symonds
near the remote little Welsh chapel .of Capel-y-affin** In the Ross
district little is known about the rocks of this stage, but on the
borders of the Forest of Dean, according to Symonds, they have
‘“ very much thinned out.”** . ‘ '

(iii.) UppER OLD RED SANDSTONE.—This series consists of
(1) yellow, grey, and red sandstones with pccasmnal bands of reg
shale, and (z) red marly beds and quartz-grits and conglomerates.
The quartz-grits and conglomerates form the summit of the escarp-
ment of the Black Mountains and give rise to a light and unproductive
soil, which is, nevertheless well adapted for sheep-farming. The
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higher beds of this Upper Division have been removed from the
edge of the escarpment, but occur farther back, where they can be
seen. dipping under the Carboniferous rocks of the great South
Wales Coalfield.

Owing to the uplift of the strata along an anticlinal axis and
removal by denudation of the cap, Upper-Old-Red rocks are absent
from the Ganarew area. But farther to the east, where the syncline
is entered, they come in again, and are seen in several places dipping
beneath the Carboniferous rocks along the north-west fringe of the
Forest of Dean coal-basin. The conglomerate-beds crop out in the
deeply-cut lane which ascends the north-western slopes of the Great
Doward, and higher up are seen indications of the topmost yellow
beds. Owing to the dip these yellow-coloured strata are seen on
the opposite side of the Wye below Symonds Yat.** A similar
succession can be observed at Howle Hill, but by far the clearest
and most important section of these upper beds is that in the ““ Deep
Cutting,” near the ‘ Hawthorns,” on the road from Ross to
Drybrook. It has claimed the attention of De la Beche,*” Symonds,*®
J. Jones and W. C. Lucy,* and Mr. E. B. Wethered.”™ Between
the “Deep Cutting” and the bridge over the now abandoned
railway at the foot of the hill the Quartzose Conglomerate is well
exposed. It is first seen by the road-side, and can be traced thence
through the wood. A short distance north of the railway-bridge is
(May, 1907) the place where they are driving an adit into the hill-side
in order to penetrate at a lower level the easterly-dipping Con-
glomerate, which is said to be auriferous. The Buck Stone, near
Staunton, about two miles east of Monmouth, is composed of the
same kind of conglomerate, which surrounds the Forest of Dean
and dips under the Carboniferous rocks.

VII.—BARTESTREE IGNEOUS ROCK.

This rock occurs along a line striking north-east and south-
west. It has been largely quarried in the past, and the excavation
takes the form of a long cutting, the sides of which are composed of
Old Red Sandstone, while the trap-rock is exposed in a steep face
at the end. As noticed by Murchison, who has given an excellent
description of the igneous rock and the effect of its intrusion upon
the surrounding beds, the Old Red nearest the mass is considerably
altered,” being changed into a compact homogeneous grey rock
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enclosing peculiar patches of a yellow colour and not very definite
mineralogical composition.

Many writers have referred to the igneous rock as a green-
stone,* and La Touche describes it as a diorite,® but Prof. S. H.
Reynolds tells me that a microscopic examination shows that it is
a dolerite. The main part of the intrusion is a dark, compact,
rather fine-grained rock, showing in a hand-specimen crystals of
augite. In section it is seen to consist of a finer-grained ground-
mass through which are scattered phenocrysts of plagioclase, augite,
and magnetite. No olivine occurred in the section examined. The
marginal part of the intrusion is considerably coarser than the rest,
and proved on sectionizing to be a typical olivine-dolerite similar to
many others from the Midlands originally described by Allport.**
The same minerals occur as in the central part of the mass, with the
addition of olivine and apatite (Prof. S. H. Reynolds, ¢ lift., 1906).
The intrusion is post Old Red. Its strong resemblance to many of
the other Midland dolerites, some of which are intrusive in the Upper
Coal-Measures, suggests that it belongs to the same series, in which
case it would not be earlier than very late Carboniferous. Prof.
Watts remarks on the very close resemblance between some of the
Midland dolerites and those of Scotland and the North of England,
and suggests that the former group like the latter may really be of
Tertiary age.”

At Weston Beggard to the south of Shucknall Hill, the Old
Red has been worked, and has yielded a few fish-plates; while at
Lugwardine there are also quarries, but here the fish-remains are
usually very fragmentary.*

IX.—CARBONIFEROUS SYSTEM.

In Herefordshire rocks belonging to this system are found
only in the extreme south-eastern portion, where they form the
north-western fringe of the Forest of Dean.

It has been customary in the Bristol district to divide the
Lower Carboniferous into Lower Limestone Shales, Lower Limestone,
Gully Oolite, Middle Shales, Upper Limestone, and Upper Limestone
Shales.®” Then come the Millstone-Grit and the Coal-Measures. In
a general way, the same rock-subdivisions have been observed in the
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Forest of Dean. An attempt, however, to determine equivalent
deposits mainly by means of their lithic structure is almost sure to
meet with failure, especially if the rocks to be correlated occur in
widely-separated areas. This is why comparatively little sub-

stantial progress was made in this work previous to the appearance

of Dr. A. Vaughan’s great paper on “ The Palzontological Sequence
in the Carboniferous Limestone of the Bristol District ”*®in 1905.
Dr. Vaughan, from investigations extending over some years in
the Bristol district, supplemented by work in other localities with
a view to testing the value of his proposals, suggested that genera
of brachiopods or corals should be used for zonal indices. He
selected genera for these indices, in order that the proposed divisions
might have more than a purely local value, and since his paper
appeared his views have been entirely endorsed by a number of
geologists being able to identify the equivalent zones by the means
suggested in localities at considerable distances from the typical area.

~ Dr. Vaughan has made five zones in the Carboniferous rocks
of the section in the gorge of the Avon at Bristol, in descending order,
those characterized by (1) Dibunophylium, (2) Seminula, (3) Syringo-
thyris, (4) Zaphrentis, and (5) Cleistopora. Excepting that of
Syringothyris, 1t has been found possible to divide each of these
zones into two parts, the subzonal indices for this purpose being
“ gentes,” or species-groups.” A ‘“gens” Dr. Vaughan defines
as “ the aggregate of all the species which possess, in common, a
large number of essential properties, and are continuously related
either in space or time.”*® ~ As might be expected, there is a certain
amount of faunal overlap of the zones. Consequently, between the
zones there are certain horizons at which the zonal indices occur in
association. These horizons are important, and have been distin-
guished, in ascending order, as o, 8, v, & and e At the base of
the system is a phase characterized by a pelecypod called
Modiola lata.

Dr. Vaughan has called the Carboniferous-Limestone series
of the South-West of England the Avonian, and has divided it into
two parts—an upper or Kidwellian, embracing the zones of Dibu-
nophyllum and Seminula, and a lower or Clevedonian, comprising
the other three zones.

In the course of his investigations Dr. Vaughan visited some
of the Herefordshire sections of the Carboniferous Limestone in the
neighbourhood of Mitcheldean. He found that the faunal succession
was the same as that of the Bristol district, but that the lithic
structure of the deposits was somewhat different. The most notice-

258 Q.J.G.S., 1xi. (1905), pp. 181-307, and pls. xxii.-xxixX.
259 Id., p. 186.
260 Id., p. 183.
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able dissimilarity was in the case of the age of the Millstone-Grit.
In the Mitcheldean district the bottom-beds are of Upper Seminula-
date; but in the Bristol district they belong to the horizon ¢, which
comes just above the Dibunophyllum-Zone. Below the Millstone-
Grit of the Mitcheldean district, and also belonging to the Upper
Semsnula-Zone, are a few thick limestone-beds, interstratified in
many places with crystalline dolomites, known as the  Whitehead
Limestone.” A series of interesting, but practically unfossiliferous,
dolomites separates this limestone from another band bearing the
local name of the “ Crease Limestone,” which is the chief repository
of the iron-ores of the district. The Crease Limestone also belongs
to the Syringothyris-Zone, and contains many fossils similar to
those which characterize the equivalent deposit in the Bristol
district. The upper part of the Zaphrentis-Zone, and the whole of
the lower, are dolomitized, but there is a fossiliferous band containing
a Lower Zaphrentis-Zone assemblage, corresponding to a similar
band in the neighbourhood of Chepstow. The Upper Cleistopora-
Zone is not very fossiliferous, but overlies a perfectly typical develop-
ment of the Lower, in which a Modiola-ostracod phase is present,
and beneath which are the transitional-beds between the Old-
Red and Carboniferous Systems similar to those in the Avon
section at Clifton.

Except for Dr. Vaughan’s paper, from which the above
details are taken,* little work of any importance has been done in
connection with the Carboniferous beds of Herefordshire. Symonds
noticed that the Great Doward is capped with Lower-Limestone
Shales and Carboniferous Limestone, and records species of Pro-
ductus and Spirifer, together with large tuberculated ganoid scales,
portions of the spines of Ctenacanthus, and of the teeth of Orodus
and a cestraciont fish.*® From one of the several quarries in which
the limestone is being actively worked, the writer obtained Michelinia

f. favosa (Goldfuss), which indicates the presence of a deposit on the

same horizon as a particularly fossiliferous bed in the Chepstow
district. Some greenish shales, weathering rather clayey, are
associated with the limestones in one of the quarries, and contain

Seams of a very slightly calcareous, fine-grained, sandstone, locally

called “ Silver-Sand,” that has been used in the neighbourhood for

cleaning purposes. Symonds’ record of fish-remains from the

Great Doward is interesting in that it bears out the conclusion,
which had been founded on a coral, that the beds belong to the
Zaphrentis-Zone. In the Zaphrentis-Beds, both of the Black-Rock
Ql}arry, Clifton, and of Oreton in the Clee-Hill area, fish-teeth and
Spines are common.

261 Q.J.G.S., Ixi. (1905), PpP. 251-252.
262 ‘" Flora of Herefordshire » (1889), p. viii. ; * Records of the Rocks,” p. 353.
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The Howle-Hill district between Hope Mansel and the Wye
sadly requires re-mapping. Symonds noticed that at Howle Hill
“ a band of Lower Coal-Measures still remains,” and that in ascend-
ing to Howle Green from Ross the upper beds of Old Red Sandstone,
the Lower Limestone Shales, Carboniferous Limestone, Millstone-
Grit, and Lower Coal-Measures are passed over.”® Great Howle is
situated on an outlying patch of rocks which contains some coal-
seams that were formerly worked. The late H. D. Hoskold con-
tributed the most detailed account of these Coal-Measures that has
been published,® but apparently his remarks were based upon the
Geological Survey-Map,”® which, as already remarked, requires
revision.

There are many quarries, both in use and abandoned, in the
neighbourhood of Howle Hill, and also on the hill-top a little over a
mile to the west of Mitcheldean, around Silverton Farm. Here Mr.
E. B.Wethered obtained many fossils, principally from the Clesstopora-
Zone,®® and it was in this neighbourhood that Dr. Vaughan obtained
most of the details already noticed (page 51). Just north of the
disused Gas-Works is an old quarry in the basal beds of the Syringo-
thyris-Zone, and near Silverton Farm the transition-beds are suc-
ceeded by deposits belonging to the Lower Cleistopora-Zone, in which
Productus bassus is abundant.

With regard to the conditions under which the Carboniferous
System was formed, it has been stated (page 42) that towards the
close of the preceding period a general subsidence took place, and
the incoming waters spread far and wide over what had previously
Leen dry land.

Although the Carboniferous Limestone is essentially a marine
deposit, it is not necessarily a deep-sea one. Mr. A. J. Jukes-Browne
thinks that it was most probably accumulated in a sea analogous to
the West Indian and Mexican of the present day, and in which there
were one or more islands.” Thick deposits of calcareous material
are being formed at the present day around many of the West Indian
Islands, and at a depth of between 100 and 500 fathoms fields of
crinoids flourish. In his restoration of the geography of early
Carboniferous time, Mr. Jukes-Browne represents an irregular
island occupying a considerable portion of the present Midland
Counties, and extending westwards through the heart of Wales.™
According to this, the northern portion of Herefordshire and the
Clee-Hill area was dry land during the  early Carboniferous time,”

263 ‘* Flora of Herefordshire ’’ (x889), p. vii.

264 Proc. Cotteswold Nat. F.C., pt. 2 for 1890-91, pp. 142-I44.

265 Sheet xliii. S.E.

266 Q.J.G.S., xxxix. (1883), pp. 211-216.

267 ““The Students’ Handbook of Stratigraphical Geology ” (1902), p. 271.
268 “ The Building of the British Isles,” 2nd ed. (1892), pl. v.
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but this is obviously incorrect as far as the Clee-Hill area is con-
cerned, for the Cleistopora-and Zaphrentis-Zones have been identified
there. Seeing that the ‘‘ Clee-Hill area is essentially connected with
the Mitcheldean and Bristol areas”” (Dr. A. Vaughan, n /., Nov.
11th, 1906), the probability is that the Avonian sea spread over by
far the greater part of Herefordshire.

Mr. Jukes-Browne thinks that there seems “ good reason for
supposing that the Millstone-Grit marks a general and rather rapid
uplift of the whole British region.”*® The uplift would appear to
havg proceeded from north to south, for in the Clee-Hill area there
are indications that the grit-facies sets in earlier than in the Mitchel-
deqn district, and in the latter earlier than in the Bristol district.
This shallowing of the sea, and its silting-up, rendered conditions
suitable for that luxuriant growth which is now compressed and
forms the seams of the Lower Coal-Measures.

After the formation of a considerable thickness of Coal-
Measu;es, there occurred those great crumplings of the earth’s crust
to which reference has been made in the opening pages of this
article. They originated as the expression of crust-pressure, and
the stresses causing them may be described in terms of forces acting
from southerly and easterly directions. That acting from the east
produced flexures having axes running north and south or north-
west and south-east; that from the south flexures with axes at
nght angles to the preceding. Where the anticlinal axes intersected,
domes of various shapes were produced, and where the synclinal
axes crossed, basins.

The Malvern Hills, those sentinels as it were of the Pal@ozoic
1311{1 when approached from the east, were, Prof. Groom holds,
uPl{ftqd in sections proceeding from north to south (with the greatest
upllfﬁ in the south) at this time ; but he also thinks that they did not
obtain anything like their present definition until post-Liassic times,
Whgin the strata to the east of the great Malvern fault were lowered,
Wwhile the Pre-Cambrian ““ massif ”’ remained stationary on the west.

No Upper Coal-Measures are present in Herefordshire. Those
of the Midland Counties were laid down in a lacustrine area, isolated
from the sea probably by the earth-movements that had taken place.

ow far into Herefordshire this sheet of shallow water extended
Cannot now be ascertained, for apart from the fact that any beds
Would have been removed by later denudation, there was considerable
Pre-Permian denudation. From a study of the sections in the
adjacent county of Worcester, which show the relations of the local
Iepresentatives of the Permian to the subjacent rocks, it is known
hat this pre-Permian denudation removed the Upper Coal-Measures

S——

269 ld., p. 142.
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nearly or quite down to the level of the old plain on which they were
deposited, and in most cases denudation proceeded still further, so
that the Haffield Breccia (thought to belong to the succeeding
Permian System) rests directly upon the older rocks.*®  Prof.
Groom says that at one time the Upper Coal-Measures clearly
extended over some of the higher portions of the Malvern and
Abberley Hills.

X.—PERMIAN SYSTEM.

At the close of Upper Coal-Measure times, as the above
remarks have already shown, there were renewed earth-movements.
They so affected the earth’s crust in Herefordshire and the adjacent
regions, that a somewhat tongue-shaped bay was formed, which was
connected by way of the Cheshire plain with a stretch of water that
spread over a somewhat greater area than that occupied by that
part of the Irish Sea to the north-east of a line connecting Carnarvon
and Newry, and with the main sea by means of a strait which was
situated between the present southern termination of the Pennine
Hills and a peninsula that ran northwards from the continental
land which lay to the south. These remarks on the paleogeo-
graphy are of course based upon the facts that have been
observed ; but later research, as in the case of the geography of
the Avonian Epoch, may require considerable modifications to be
made.

The only probable representatives in Herefordshire of the
Permian rocks are certain conglomerates in the neighbourhood of
Halffield, between Donnington and Bromesberrow, and immediately
to the north of Whippets Farm, distant under a mile from the
northern end of the Malvern Hills.

There has been some discussion as to the precise age of these
accumulations, but Prof. Groom is probably correct in paralleling
them with the well-known ‘ Trappoid Conglomerate” of the
Midlands.”* Phillips, to whom the term ¢’ Haffield Conglomerate ”
is due, regarded them in 1848 as forming the base of the ‘‘ New Red
Series,”*™ although later he said that they were generally considered
to belong to the Permian, and remarked that their included pebbles
were such as might have been derived from ‘‘ the adjacent stratified
and igneous rocks of the Malvern Hills,” and were cemented by
“ fine, red, sedimentary. matter,” sometimes into a ‘‘ pretty firm ”

270 Q.J.G.S., lvi. (x900), p. 185.
271 Q.J.G.S,, lvi. (1900), p. 184.
272 Mem. Geol. Surv., ii., pt. r (x848), pp.I1I-1I2.
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rock.” Symonds speaks of the ‘ Permian” conglomerate or
breccia as being well exposed below Haffield Camp. “A fine
escarpment,” he says, ‘‘faces the Hall door; and the stratified
condition of the Conglomerate is well displayed dipping eastward
under the Bunter Beds.” He also comments upon the peculiar
“glazed ” condition of the included pebbles.” 1In the discussion
which followed the reading of Prof. Groom’s paper,”® Mr. Wickham
King advocated the use of the term ‘‘ Haffield” breccia and the
postponement of definitely asserting that it was of Permian age,
until more ample data were to hand, for in its sandy nature it
resembles certain Bunter and Keuper breccias. As Prof. Groom
points out, however, the Bunter Beds overlie the Haffield Con-
glomerate unconformably—a fact also noticed by Symonds**—and
therefore, if the latter were also of Bunter age it was older than any
Triassic deposit hitherto discovered in this country.

As regards the other patch of conglomerate at Whippets,
concerning the nature of which Phillips was in doubt,*” it is clearly
;Hafﬁeld Breccia,” and appears to rest directly upon the May-Hill

eds.”®

XI.—TRIASSIC SYSTEM.

The rocks hitherto discussed have all belonged to the Pre-
Cambrian and Palzozoic Groups. The third and last of the primary
groups into which the rocks of the earth’s crust have been divided
is the Neozoic. This group has been subdivided into systems, and
these into series—the Bunter being the lowest series.

In Herefordshire the rocks of this series are soft, bright-red,
sandstones, frequently called the Bromesberrow Beds, but the area
which they occupy in this county, to the south of the tract composed
of ‘ Haffield Breccia ” at Haffield, is barely half a square mile in
extent. Once, however, Symonds thought they overlapped the
breccia,?® while Prof. Groom thinks that both these beds, and the
‘“ Haffield Breccia,” ‘ passed over much, if not the whole” of the
Malvern and Abberley Ranges.®

18 ’;’73 “ Geology of Oxford ”” (1871), p. 89 ; Trans. Malvern Nat. F.C,, pt. (1853~
0), p. 38.

274 *“ Records of the Rocks,” pp. 417-418.

275 g.].G.S., Ivi. (1900), p. 196.

276 “ Records of the Rocks,” p. 416.

277 Mem. Geol. Surv.,, ii., pt, 1 (1848), p. 112.

278 Q.J.G.S., lvi. (x900), p. 192.

279 ‘“ Records of the Rocks,” p. 416.
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W




56

The Keuper Sandstones or Waterstones, which

! . apparentl
succeed the Bunter Series non-sequentially in this coulr)ll'zry', arz.
absent from Herefordshire ; but there is a very narrow strip of red
glaa;ils flﬁior%gﬁﬁ 'lc)o the succeeding stage or Upper Keuper, to the
| of the fault, between Whippets and Coppice-E ' i
north-east of Cradley). PP ppice-End (about 2 miles

Permian times were brought to a close b
. ] : y crust-pressures
producing great physical changes. There was a conI;iderable
.;1m<})lurfltl gf elevation accompanied by north and south folding : one
uch 1old separating apparently the areas of accumulati
English and German Bunter degosits. comulation of the

The exact conditions under which the Bunter beds of this
country were formed have not yet been ascertained, but probably
as Mr. Jukes-Browne has remarked, “ It is to the deserts of Centrai
Asia and Arabl’a; that we must look for deposits analogous to those
of the Bunter.” In other words, the conditions were probably
desertic, and most of the component material of the sandstone may
’lxlv?’l‘i,Shb::nt ;y;ng-blo?n and have derived from the Millstone-Grit,

is time fo
lofty Pennine Kange, rmed most of the surface of the then more

. During Muschelkalk times, while continental conditi
obtained in England, a sea lay over the German area. As the lfrlxlg
subsided this sea extended, and its increasing nearness may have
‘been the cause of the changed climatic conditions which are known
to have led to the formation of the Keuper inland sea over the
greater part of England. Later on, owing to the continuance of the
movement of subsidence, the Keuper sea became connected with the
wide-spreading Rhetic ocean, and marine conditions were estab-
lished over the greater part of England and the border counties. It
1s well to bear in mind, however, that although no organic remains
indicating a deposit of the same age as the Muschelkalk have been
found in this country, there is the possibility that it may be repre-
sented by some unfossiliferous deposit.

Prof. Groom thinks that the Permian deposi
: ) posits extended over
iﬁme of the higher portions of the Malvern and Abberley Hills. If
Kat were so, 1t 1s probable that the Bunter and also the overlying
euper deposits also extended westwards for some distance beyond
their present limits. '

XII.—ROCKS ABSENT FROM HEREFORDSHIRE.

With the Keuper beds the description of the “ solid ”’ rocks
of Herefordshire finishes. In other parts of England above the
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Keuper Series is found that great mass of clays, sands, and lime-
stones, that make up the Jurassic system, and above again the
deposits of the Creteceous, Palzogene, and Neogene Systems.
Looking eastwards from the Malvern Hills, there is seen stretching
away from the foot of the hills to about the line of the Severn
at Tewkesbury the red ground formed of the Keuper Marls. In
the picturesque river-cliff of Wainlode, the Rhetic Series is seen

‘capped by the Lias—the series which extends thence eastwards
‘to the Cotteswold Hills, forming the “solid” rock of the Vale

and the lower slopes of the hills that are capped with Inferior
Oolite.  In proceeding in a south-easterly direction, say from
Birdlip, many other rock-series are passed over, until the sparsely
grass-clothed” white hill-slopes of another escarpment indicate
the presence of the Chalk. It is impossible here to state the
evidence for or against the former westerly extension of any one of
these numerous rock-series. Suffice it to say that some probably
passed westwards across the line of the Malvern Hills, but all traces
of them have long ago been swept away by denudation. Seeing,
however, that material similar to that which makes up the Chalk is
not formed at the present day except in deep water, and that in the
hills above Swindon it is of considerable thickness, it seems reason-
able to suppose that Herefordshire, or the greater part of it, was
beneath the sea during the greater portion of the time when the
English Chalk was formed.

Towards the close of the Cretaceous Period there was an
elevatory movement in the north-west, which originated a great
plain composed of Chalk, and inclined towards the south-east.
Throughout the Palzogene Period, the sea lay to the south-east, and
did not, I think, at any time extend as far as Herefordshire, if as far
as the borders of Gloucestershire. Through this long period, and
the Miocene and Pliocene Epochs as well, denudation continued to
sculpture the surface of the land, its differential action accounting
for the diversified scenery of this border-county.

XIII.—RIVER-DEVELOPMENT.

The part played by the rivers in outlining the configuration
of the county is of importance and much interest. It cannot be
adequately treated of here, but in brief the suggested history of the
“ Development of Rivers,” as far as Herefordshire is concerned is

as follows (see figs. I and 2):




58
39

‘7.219”

a0d

fpersie 3

- Fig. 2.—A supposed later stage of River-Development than
that shown in Figure 1.—the Severn working its way up the Vale of
Gloucester, but not yet having captured what may be termed the
“ Cheltenham River-Group ”—the Coln system. Consequents . . .
Subsequents — — — ~Obsequents— —|——— S. S. Buckman.
(Figs. T and 2 are reproduced by permission of the Council of
the Cotteswold Naturalists’ Field Club.)
The south-easterly inclined plain of Chalk, formed towards

N Al the close of the Cretaceous Period, was bounded on the south by a
; chain of hills, the denuded remains of which are seen in the anticlines
: of the Mendips, of the Vales of Pewsey and Kingsclere, and of the

Weald.® At the foot of the northern slope of this range ran the
main river, into which there flowed from the south, short streams;
but from the north-west, long rivers, rising far back in Wales, and
flowing from north-west to south-east. Rivers having this direction
are termed “ consequents,” and, since the dip of the surface over
which they flowed was also to the south-east, these original conse-
quents may also be known by the name of “ dip-streams.” As
time progressed they developed lateral streams, or “ subsequents,”

Test
tech,, '

: Fig. 1.—The su igi i

G _Supposed original Dip-Streams or C

Orgxgr;t’)ngotted’nllmes; the present rivers being mariréfieqigertl:isé
y. (There are some misprints in this block : Martso

ShOuld be Ma] lb()l()“gh, a.ll(l W e](len. Sh()uld be Wealdell). S- S‘ Science,”” xiv. 189 ), pP. 273 2:9
Buckn.]an 281 S.S. Buckman, ¢ Natural ce, ( 9
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which usually worked alon “ stri
; along the ““strike” of the rocks—t i
?; ng; re;:‘g}ei ftoc;tg: e;hgé tIfc wilfl (teﬁsily ibe understood that}t)a;’t'i;lsé
) ! rtain o ese lateral stream d
gained a larger drainage area than oth sty the
subsequent of one river might capt ‘e the neighboaing doently the
¢ he neighb
In the river of Herefordshigre o Wye, i tributasy, the Lees
In ,» the Wye, and its tributary, th
;’; qlfl ;r?&ughl;c{ ;chgresca%lubi recognizeddportions of three gr,igi:a{‘lclgr%
. - 9. 5. Buckman considers that the course of
2{) Ot‘}::s% :hrefhcor‘l‘sequents is approximately indicated %; t;};eV%r;;
i g 0}; (Rifz o ?}Epili) I}i\a/'rye,”) }‘Ehef IEC/Iﬁ)m]lSow, the Gloucestershire
L iver, reach of the Bristol Avon, and a li
connecting this with the Kennet. The s i ’ to be
con. ith 1 . econd is thought to b
::illcia{ts{i bthhe Middle Wye,” the portion between gVVille(r)sle;:/
Marlbororzgh acv%,lﬂ.‘;het hGlczEg:egtershire Frome, and a line thence to
; ile the third is marked out by th i
Lugg to the north-west of St i S instar the gorane
oke Prior, near Leominster, the t
é);;t of the Leadon, and the Churn, joining the preceding cons{(gereal e:
ewhere near Swindon. e

Mr. Buckman then suggests that the Severn i
\S;v??clll river }\lwth a “ strongly tidal estuary,” comménii%tilgghzzd%
ward rgerth’ and after it had overcome the barrier in the form of a
wes t}}I extension of the Mendip Hills, composed of Jurassic rocks
ngthened with Carboniferous, captured successively whichever

consequents i
path.q were flowing from north-west to south-east across its

The head-waters of the Monnow ar
e thought to h
Rii(})){’:g(r)g;l vl!)/Zs a ::l;fsequcetnt czlexlr)eloped by the Middlg Wye bi},gr;)iﬁg
1tself captured by a subsequent branch devel
the ever-growing Severn. This K oped by the Boper)
_ s . s subsequent developed by th
iﬁrellt;n::l]flled Iits growth northwards, capturing first thg Midﬁle \?ngvfgg
en e dqgg.  The waters thus obtained were drained off south-
S, and 1t is in a large measure due to this re-arrangement of the

nivers that the central parts of Herefordshire became hollowed out.

Speculative as this the i
) Is theory of river-development may appe
there is much to be said in its favour ; it hag the advgntgge ag%

explaining most i i
Ens §nd0\S7V a(ifest.he phenomena noticeable in the central parts of

XIV..—NEOGENE SYSTEM.
(SurERFICIAL DEPOSITS, ETC.)

Pleisto;[he clc::nditions which obtained in Herefordshire during the
betweenerlgi' poch, that is during the period which intervened
locene times and the Roman occupation, are at present
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ill-comprehended. In the northern part of England, where the
evidence of ice-action in the form of striated rock-surfaces, boulders,
and boulder-clays, is more perfect, a reconstruction of the conditions
which obviously obtained during a considerable portion of the
Glacial Period is easier than in these more southern parts where the
evidence is either lacking or of dubious nature.

Unfortunately, as yet, in Herefordshire, the Superficial
Deposits have not been much studied, and little is known concerning
their composition, thickness, or distribution. Under these circum-
stances not much can be said concerning the conditions of Hereford-
shire during the Pleistocene Epoch. There is, however, not the
least doubt that the climate became increasingly cold, snow fell and
collected on the higher portions of the hills that form an imperfect
circle around the county, and that as its mass increased and became
compacted, glaciers began to be formed and to creep down the
valleys (particularly those on the western borders),working up or
scratching the rocks over which they passed, drawing along the
detached blocks beneath them, and carrying on their surfaces frag-
ments fallen from the valley-sides, to be deposited at the embouchure
of the valley forming an accumulation of many kinds of rocks
confusedly intermixed.

Symonds and most of his contemporaries believed that after
the glaciation of vast tracts there was considerable submergence,
and that it was at this time that the High Level Drifts and Gravels
were formed, and that the large boulders, such as are stranded on
many of the upland tracts, were left by floating ice. They also believed
that after this first < Ice Period”’ there was re-elevation of the land,
and that over the former sea-bed roamed the mammoth, the Siberian
rhinoceros and hare, the musk-ox, and the reindeer, while man
dwelt in the caverns in the hill-sides during this more congenial
interval between a first and “ second Ice Age.”*

Murchison believed in the submergence of a considerable part
of the county, and pointed out that the * Drifts ” were all of local
origin® They had probably been derived for the most part from
the rocks on and just beyond the north-west and western limits of
the county. He noticed that, while the coarser material was strewn
over the eastern slopes of the western hills (and that the farther
eastwards the deposits were traced the finer they became), where
there were breaches in the western hills the coarse débris was
“ usually propelled further to the south-east in the prolongation of
these openings than elsewhere,” and that in the Wye Valley about
Hay it was confused and in irregular heaps, and was distributed
over high ground and combe alike.

282 See ‘ Old Stones ” and ‘‘ The Severn Straits.”
283 “Silurian System,” pp. 5II-5I5-
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Although the drifts are largely com i iluri

‘ posed of pie f

55};:11251;1 tl}zﬁy cont:;m aﬁo Ir‘nuch material belonging 'col’zheC efir?nastlil(l)lr?zﬁ
_they rest. uston, in the lowlands, n L i

Murchison observed a section in drifts, based upon OﬁgrRegog}n;ﬁee;:

nations of red and white sand veined with coarse gravel. ’

Dr. Bull records that some field-drain i
, _ - s on the high
at Wicton, a hamle;t some two miles south-east of Lgomgiflosl‘igf
revealed masses of Silurian limestone. At first it was thought that
an inlier of Silurian rocks had been discovered, but trial-holes (made

with a view to settling the m
belong o the geitio g atter) proved the rock-fragments to

Between Kington and Hay the hill-sides are covered with

débris, and i i i i
& 01;1 1sti ;?tioerlls. noticed by Murchison, it renders the ground difficult

Between Hay and the W i i i

. ) ye at Kerne Bridge,

%Jrg over twenty-five miles, the only record of gravgels 11: feaci‘lrfﬁg
atter place at Hill Court, where Symonds noticed low-level Wye
drifts studded with large masses of rock.?® Y

Gravels composed principall ini

_ y of local rocks and
a la.rgg mass ,?f Wenlock Limestone (said to have beencg?rtia;tnelg)g
c%ppe with “ Northern Drift ” pebbles, amongst which Symonds’
observed rolled specimens of Liassic Gryphea and a few Chalk

flints, ; A ;
Hafﬁelgfﬂie exposed in a temporary opening near Dick House,

] Clincher’s Mill is a well-known locality for “ drift,” i
is of considerable thickness and extent, and 3II)ar‘cia.llydtl;l'lig,curg‘slhtll(rzllt:
outcrop of the Wenlock Beds. The material is heaped up chiefl
aga.mst the h1.11-51de called Clincher’s Mill Wood, and has beelsll
worked from time to time. In the time of Symonds the principal
sectlé)n shoyyed at ‘ph’c-;: base an ill-stratified mass composed of frag-
;I:leél lf of “ syenite,” Llandovery, Wenlock, and Ludlow rocks
dndk eer“el anc’}l) there a piece of greenstone and Hollybush Sandstone.
ooy ¥ ere beds whose (:ons_t1tuents'became more and more water-
W Northeapp]e)ar_an?’e, while in the highest layer (but in this only)
o m 'r}llft_ occurred.®”  Phillips also noticed that the
bult) sit Wa,fl rich in fragments derived from the neighbouring hills
S en he visited the locality, the section, of which he gives a
sketch, displayed more sandy beds.”® Henry Brooks found here a

284 Trans. Woolhope Nat. F.C., 18
:gg ‘};{ecotds gf the Rocks,”’ ’pI 222.(1869)’ PP 3°6-
., .- 418; and “Old Stones,” ing’
Worcag, 1 D 0 es,” p. 77. In the Hasting’s Museum at
pit o o the ofls }?azgfddé,;;s;g, Gryphea and a fragment of flint from “a gravel
287 Proc. Cotteswold Nat. F.C., iii., p- 35; ‘Old Stones” (1884), p. i45.

288 Mem. i
p. 516. em. Geol. Surv., ii. pt. 1 (18438), pp. 15 and 79 ; see also ** Silurian System,”
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very fine molar of Elephas antiquus. Ledbury is partly situated
upon gravels of the Leadon, which have yielded bones and teeth of

rhinoceros and mammoth.*®

Murchison noticed accumulations of angular fragments of
“ syenite ’ near Colwall Green, and again near Eastnor Obelisk ; *
while Prof. Groom says that ““some of the gentler elevations [in the
tract immediately to the west of the South Malverns] are capped or

flanked by a stratified Drift of local origin.”*!

Rolled fragments of the Liassic pelecypod Gryphaa
arcuata occur in the gravels at Cradley, and at Mathon have been
found associated with Terebratule and other waterworn Jurassic
shells.® Bones of extinct species of elephant, elk, and deer, have
been found at several places in the parish of Bosbury, a village about
four miles north of Ledbury, particularly when the now disused
canal from Gloucester to Hereford was constructed in 1843.%%° A
few mammalian remains have been recorded from the neighbourhood
of Tenbury,® and from Stockton, near Leominster.*

The alluvial tract in the Wigmore Valley no doubt marks the
site of a lake which existed in no very remote geological times.
Murchison observed the lacustrine silt at Elton and Leinthall Starkes,
and remarked that “ in Leintwardine Bottoms we find a top layer
of good brown loam, covering sandy and argillaceous earth, and
passing downwards into a stiff silt sometimes containing leaves and
sticks, while beneath this and six feet below the surface is a fine
gravel of a lacustrine character, and the lowest stratum is a running
sand in which water rises.”® From certain gravel-deposits in this
valley the Rev. T. T. Lewis obtained several rolled specimens of
Liassic Gryphea. The occurrence of these rolled Liassic fossils,
and particularly Grypheea arcuata, is very interesting. At present
collateral evidence suggests that they came from a northerly direc-
tion, and if so, they would appear to have come from the Whitchurch

{or Prees) outlier of Lias.

Murchison described the accumulations of fragments of local
rocks, such as are still exposed to view by the road-side east of the
Moon Inn at Mordiford, in the Woolhope district, and observed
that similar débris is lodged upon the external slope of the
elevated tract, frequently obscuring the junction of the Upper

289 “ Flora,” g xiii. ; ¢ Records of the Rocks,” p. 20T.
290 * Silurian System,” p. 516.
291 Q.J.G.S., lv. (1899), p. 13I.
292 “Flora” (1889), p. xvil.;
Nat. F.C., 1852,%;). 48-50 ; Trans. Malvern Nat. F.C., pt. 3 (1853-70), P
293 Trans. Woolhope Nat. F.C., 1852, pp- 4, 8.
2094 “ Flora” (1889), p. xxii.
295 Id., p. xix

296 * Silurian .System,” PP 549-550.

Murchison and Symonds in Trans. Woolhope
p- 6 and 7.
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Ludlow rock with the Old Red Sandstone ;7 i
to find any trace of either local or foreign ’drif'? utvi{l}?infaltlig
K{alley, which was one of ‘“clean” denudation. The Rev. F.
Were(\i»vether, however, found within the valley in the Haugh
thood' qqart;;pebbles, pronounced by Symonds to be foreign to
t e A IStlilCt, and near Court Farm, Woolhope, he discovered a
IEac at least two or three acres in extent covered with local drift
% also.lnvesnggted.the deposits between Mordiford and Fownhope.
?}111 1ilq’uced sections in the purely local drift, by the roadside opposité
e bridge leading to Holme Lacy, at the turn in the road some 300
ﬁtrds farther to the south-east, and in the village of Fownhope.*
: would be as well, however, for confirmatory evidence of the
V(\)/}relgn nature of the quartz-pebbles procured from the Haugh
ood by Merewether to be obtained, because there is the possibility

that i i
& :netélggs ‘have been derived from the underlying May-Hill Sand-

On the hills near Kin i
: ] gton there are many ice-t
bl(ﬁ:ks of Cambrian, Silurian, and igneous rockz ;300 a;?insﬁortﬁg
‘\[71? ey of the Hgles Brook, near the town, and on the south side
ere 1s a deposit apparently of glacial origin.* ’

The Superficial Deposits around H i
ereford and bordering th
Wye as far west as Hay have received considerable attention agc th:

hands .
Grin dle(;f. Symonds, T. Curley, Mr. T. S. Aldis, and the Rev. H. E.

' M‘r. Aldis thinks that during the greater par i
Period Herefordshire was probagbly ocgcupied ‘gy :. ?rflafs}sleo?l:cfgf
pflrgtlvely stagnant ice of great depth,” and that into this mass a
gr Iallgler pli‘shed' lts way from the direction of the hills west of Hay.
laterglecu iar ridge running out from Merbach Hill he regards as a
Nleral n(a:orame, and the bank that extends southwards through
poon anofn and Staunton:on-the-Wye, and south-westwards to
rob ity, as ormed of material that was pushed before the glacier
when it algwa.m Aatfiyance.d after a temporary regression. The lateral
Soraine, ol:i 1(%1:5 thinks, long prevented the Wye from flowing
wardine he se‘g;1 :\Szli’d:rrllge u; e néirrgyvnesi s e

) or concluding that it has not long re-
E)igiivazit%d }tz former channel. Towardgs or at the close ofg tlfe
bt tha‘fn‘q h(la) pictures lakes at Letton and about Moccas, and
s, that gro' ably the whole country was largely a lake irregu-

y broken by islands, some [of which were] ancient hills, others

297 Id., pp. 436-437.

232 "I“rl;elcor%g of4§ge Rocks,” p. 177.

PP o s. Woolhope Nat. F.C., 1877, pp. 20-21; see also 4d., 1870 (1871).

300 *‘Silurian System,” p. s12
301 Proc. Geol. Assoc., xviii.s(rgo4), p- 489.
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moraine-heaps.” Merewether also believed that in comparatively
recent geological times the greater part of south Herefordshire was
occupied by a lake®* As regards the gravels immediately around
Hereford, Mr. Aldis is of opinion that they were mainly derived
from the destruction of such hills as Lady-Lift, Credenhill, and
Mansell Hill, at the time when their crests first appeared from
beneath the slowly-melting and easterly moving ice-sheet in closing
Glacial times.*®

When the railway-cutting was made at the foot of the hill
upon which Clifford’s Castle, near Hay, is built, bones of ox, boar,
and deer were found, rudely-stratified in a gravel-bed, which was
overlaid by silt and gravel at least 100 feet thick. Symonds, who
records these details, says that the sections on the hill-side here
are much obscured by débris, which was distributed over the surface,
he thinks, by land-ice.

Mr. Grindley informs me** that on Merbach Hill, at about goo
feet above ordnance-datum there is a section in the Woolla Quarry
of massive Old Red Sandstone overlaid by a soil containing fragments
of rock and capped with reddish drift, in which are embedded
rounded and striated boulders of Silurian rock, about nine feet thick.
At the foot of Merbach, about Bredwardine, the surface is composed
of regular ground-moraine clay, which spreads out in a sheet at
least as far down as Brobury Scar.

“ Drifts and clays with Silurian erratics, apparently trans-
ported from Welsh sources, occur at many localities between Bred-
wardine and Hereford, notably on the right bank of the Wye between
Bridge Sollars and Canon Bridge ; near Brinsop Court; and in a
terrace on the north side of the valley between Mansell Lacy and
Brinsop. But the whole Wye Valley is more or less covered with
morainic clays, which occur in patches, and are found up to 400 feet
above ordnance-datum. The river in many places has excavated
its bed through these clays down to the solid rock, as is well seen on
the left bank below Breinton.”*”

As pointed out by Mr. Grindley, the gravel-pits which occur
at intervals along a line stretching from near Kingstone Grange,
6 miles south-west of Hereford, to Wellington Br_ldge, some 5% rpﬂes
to the north of the city, seem to point to a terminal moraine with a
breadth of between 2 and 3 miles.** At Kingstone Grange there is a
gravel-pit in which striated boulders have been found, and at Old

302 Trans. Woolhope Nat. F.C., 1877, p- 22.

303 Id., vol. for 1902-04 (1905), PP+ 325-329-

304 In litt., Nov. 23rd, 1906. .

305 See also “ Flora” (1889), p- XXiv.

306 Trans. Woolhope Nat. F.C., 1902-04 (1905), P+ 336.



66

Weir® a section through the same moraine shows it to be there of a
more clayey facies; but by far the best exposure is that near the
Midland Railway at Stretton Sugwas,*® where a transverse section
shows the moraine to consist of a cone of red sandy clay (with
boulders) 50 feet broad at the base, flanked on either side by coarse
gravel. “ Boulders of Old Red Sandstone up to 5 feet 6 inches by
2 feet by 1 foot g inches, are found embedded in the clay, some of
them striated” (H. E. Grindley, i lit.), and among. the smaller
ones are specimens of coarse Welsh grits, Ludlow rocks, clay-
slates, and fragments of igneous rocks, in a few cases striated.”

_ The Glacial Drifts seem to merge into the river-gravels upon
which Hereford stands, and which ccf);ver, according t§ Curley,pan
area goo acres in extent.*® Mr. Grindley interprets these gravels as
the Low-Level Gravels of Symonds. They are frequently exposed
in and near the city, and in some places are more sandy than in
others. Some sections display broken lines of pebbles coated with
carb,onaceous matter. There are pits, in the yard of the Working
Boy’s Home, in the Workhouse grounds, and in the Cattle Market,
the general level of the surface of these pits being between 25 and 30
feet aboye the river-level, or 180 feet above ordnance-datum.
Mammalian remains are not common in the Low-Level Gravels,
but molars of Elephas antiguus have been obtained from excavations
at the Infirmary,” and along the line of the Lugg a worn molar of
Rhinoceros tichorhinus has been recorded from between Bodenham
and Dinmore Hill, while fossils” have been procured from the
gravel at Monklands on Stretford Brook.®

Symonds obtained teeth of Equus fossilis and a worn molar
of R. tichorhinus from the gravels of the neighbourhood of Lug-
wardine, which were worked at Wilcroft and Hagley for ballast for
the Hereford and Ledbury Railway, and records large angular
pieces of Old Red Sandstone, blocks of Cardington grits from Church
Stretton, fragments_of Clee-Hill basalt, Hope-Bowdler trap, and
quartz-pe'bbles,312 while Curley obtained a pebble containing the cast
of Dactylioceras commune™—a truly remarkable assortment.

That a lake once occupied much of the low-lying countr
around Herefoyd at a time subsequent to the formationyi)fgthe riversj
%ravels just discussed, is obvious from certain details which have
; }cleen obtained whe_n excavations have been made. Curley records

at a deep trench in Stonebow Meadow, below Barr’s Court Station,

307 Seealso T. S. is, 7 . . .
Phil. ng]?" n.%, S ﬁgitsbﬂtizép 228 ; H. C. Moore, 7d., p. 331 ; Symonds, Edin. New

30 roc. Cotteswold Nat. F.C., xv. pt.

309 Q.J.G.S,, xix. (1863), p. 179. ¥ Pt 3 (1906), p- x96-

310 * Flora ” p. xxii.

311 Idﬁ P. XXxiv.

312 ** Records of the Rocks,” p. 166.; * Ol » L »

313 Trans. Malvern Nat. F.C,, gt, 3 (18’53.700?’ gtc;x;es’, p-83; " Flora,” p. xx
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proved in descending order (1) surface-soil, 1 ft., (2) brick-earth, 3 ft.,
(3) peat-bed, usually 3 ft., (4) marl with leaves in the upper portion,
and shells (such as Anodonta cyna, Unio pictorum, Bithynia tenta-
culata, Viviparus viviparus, Valvaia piscinalis, Neritina fluviatilis,
Spharium cornewm, and varieties of Planorbis, Helix, and Limnea,
in the lower, 2 ft.** In sewerage excavations lake-silt is said to have
been proved at a depth of 40 or 50 feet below the surface in Here-
ford.®®

The most interesting discovery in connection with Pleistocene
geology was made quite recently by Mr. Grindley, who kindly sent
me the following notes :—*‘ Just above the usual summer level of
the water in the Wye and under the usual deposits of Alluvium
composing the banks, there is observable at Breinton and about
Bredwardine a bed of stiff grey clay which descends abruptly to the
river-bed. It is pierced throughout by root-like structures, rotten
and stained yellow with iron-oxide. From the Bredwardine clay
Mr. J. Wright of Belfast, to whom specimens were submitted,
obtained numbers of Foraminifera. He reported that they were all
common shallow-water forms and might be found almost every-
where in muddy places off our coasts. He should say that the clay
was one of the latest of the Pleistocene deposits, as the foraminifera
found in the Glacial drifts are very much smaller.” Mr. Wright also
obtained Foraminifera, but less plentifully, from the clay from
Breinton, and they were associated with freshwater organisms—
diatoms, etc. “The freshwater organisms undoubtedly existed
contemporaneously with the Foraminifera, indicating a brackish-
water deposit, but the vegetable matter in the deposit would lead
to the inference that it was laid down in close proximity to land.
The evidence goes to show a submergence of 200 feet or more.”
(J. Wright, in ktt.) The height above. sea-level of the bed from
which the clay was taken at Bredwardine is about 200 feet, and
that at Breinfon about 170 feet. Unfortunately, it has not been
possible as yet to ascertain the relations of this clay-bed to the
Glacial Drifts of the neighbourhood, but Mr. Grindley says it seems
to be inferior.

Arruvium.—Alluvial deposits border in many places the Wye
and its tributaries, and give rise to some of the richest land in the
county. Symonds agreed with C. Richardson, who claimed a great
antiquity for the river, that the Wye had in many places more than
once re-arranged its alluvia®” Horns of red deer, and of Bos
primigenius, are occasionally found in these deposits.

314 Trans. Woolhope Nat. F.C., 1866 (1867), pp. 253-254.

315 * Flora,” p. xxii.; see also H. C. Moore, Trans. Woolhope Nat.” F.C., 1902+

1904 (1903), PP: 330-335
316 Edin. N'zw I%gil. Journ., 1861.
317 “Flora,” p. xxi.
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PreHISTORIC MAN.—In the Carboniferous Limestone of the
Great Doward are several caves, one of which, ‘ King Arthur’s
Cave,” is of much interest and importance. Symonds undertook
its exploration in 1871*® The present floor he found to consist of
fallen débris from the roof, fragments of pottery, human bones,
bones of birds, badgers, and foxes, mixed with stalactitic and
vegetable matter. Below this came a layer of cave-earth containing
flint implements, worked pebbles, and teeth and jaws of a bear and
horse. To this succeeded, in descending order, a thin layer of
stalagmite ; stratified red sand with rolled pebbles of greenstone and
“ Lower Silurian” rock (a deposit Symonds believed to be part of
an old river-bed of the Wye) ; a bed of stalagmite 2 ft.; and lastly,
another cave-earth, containing a great number of bones, teeth, and
horns. Associated with these remains of rhinoceros, fossil horse,
reindeer, Irish elk, and bison, cave-lion, hyzna, and mammoth, but
more particularly in the upper layer, were flint-flakes. “ The
evidence which the deposits in this cave give as to the antiquity of
man,” writes Mr. W. J. Harrison, “is indeed remarkable and
convincing.” * In the neighbouring ‘ Bannerman Cave,” some
50 feet above King Arthur’s Cave, amongst other remains a perfect
lower jaw of a beaver has been found. Flint-flakes are recorded
from the vicinity of Ledbury.®

Such, in brief, is what is known concerning the geology of
Herefordshire. As mentioned in the opening pages of this essay,
much remains to be found out. It is urged that whatever is the
rock investigated, minute attention should be paid to the fossils, for
paleontology is the ultimate basis of historical geology.

318 *“ Records of the Rocks,” pp. 350-353 ; Geol. Mag., 1871 ; * Severn Straits,”
P. 36; ““Old Stones,” pp. 141-142 ; Trans. Woolhope Nat. F.C., 1871, p. 21; id.,
1874 (188‘9), Pp. 17-24 ; ., 1884 (1890), pp. 217-218 ; “ Flora,” p. vi. by

319 * Geology of the Counties of England and Wales *’ (1882), p. 119.

320 H. C. Moore, Trans. Woolhope Nat. F.C., 1894, Pp. 191-I93.
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IN HEREFORDSHIRE.
Approximate

.m Alluvial deposits, peat, river-gravels, Recent shells, plant-remains, ete. T _%MMW i
@ cave-deposits, moraines, boulders, Numerous mammalian remains have been
&7 boulder-clays. obtained from the cave in the Great
o ‘ Pleistocene Doward, and a few from the gravels.
a Series.
[
0 -
m ,. %—woo«g wmmnom
ocene
Palzogene* Absent from Herefordshire.
Cretaceous Systems
Jurassic .
. Upper Stage Red and variegated marls. No fossils recorded.
£ | Keuper “ H.%%Mn. Absent from Herefordshire.
N Muschel- Absent from England so far as fossil-
= kalk iferous equivalents are concerned.
& | Bunter
* Bromesberrow Beds. v
Soft, bright-red sandstones.
: Conglomerates of a dark.red colour
Permian me%‘. memnwno oomiw:::w pebbles of Silurian and v V Up to 200
& ‘ Uriconian rocks.
Upper. Absent from Herefordshire.
Shales with bands o*mnonmﬁonu%.momi_om
. 1 coal-seams. owest beds only .
5 Lower. wwmme%d& 5:?0 Herefordshire por- Plant-remains.
a tion of the Forest of Dean.
S
Millstone- Quartzose sandstones. \/
Grit. , (a) Coarse-grained: 370 feet. Lonsdalia floriformss (Da) 470
g, (b) Fine-grained : 100 feet. Dibunophylium 6. (Dy).
B
..m.m The lowest beds of Millstone-Grit in
X this area belong to the sub-zone of Productus Cora (mut. Sg), (52).
P. Cora, as do also the thick ‘White- P. semsreticulatus (mut.) (St).
head Limestones’® with which are
associated crystalline dolomites. / \
w o
/ ]
ﬂ Dolomi ith th fossilif \ h
olomites wi e very fossiliferous . :
Carbonifer. . A ¢ Crease Limestone ’ at the base. wme ringothyris aff. laminosa (C). .mn.
ous. _ // \ 3
o ;
1 /N s
=] ; . 45 (less
o S | (Limestones ; the upper part of Z1 and ,.. . . . ; :
el > , N i . Schizophoria resupinata (Za). in this
g A risenoie of 2 extensively dolo- (.Gl NN clathrats (Z1) county ?)
g / \
L]
£
& B
; /N
w Limestones, not very fossiliferous Spiriferina octoplicata (K2).
Limestones and shales. Productus bassus (K1).
a
r Shales, grits, and calcareous beds. Modiola lata (M).
Yellow, grey, and red sandstones, with
Upper occasional bands of red shale, ,p Holoptychius, Sauripterus,
m Quartz-grits, and conglomerates. v\ Bothriolepis, etc. V 200 t0 500
g Brownstones. Brownstones.
now T ﬂ Red marls and chocolate-coloured
a sandstones, passing down into No fossils, except fragments of Pteraspis
Lower Upper Cornstones. wnwm mwgﬁﬁ?ﬁ have been recorded v 500 t0 1500
Red and grey sandstones, marls, and om the Brownstones.
cornstones.
- Stylonurus Symondss, Preearcturus gigas
R t . Ad] k »
Cornstones. .HW,M,W_M WM% Mwwoam: sandstones. Zenasprs Salweyi, Scaphaspis rectus, ~
Lower Cornstones S. Liloydi, Cyathaspis (2) Symondss, 2500 t0 4000
Pteraspis-Beds . Pteraspis rostratus, P. Crouchi, Eu- ormore
: cephalaspis Agassiz, etc.
F.—Temeside Shales.
(f) Fragment-Bed.
va %:ed mw&mm with Eurypterida.
) Temeside Bone-Bed. N
(c) Olive Shales with Eurypterida. Lingula cornea and Eurypterus. v I1o to X120
(b) Micaceous grit.
. (a) Variegated rubbly shales and marls
Temeside
(Ludlow qm.lboinnos.oﬁsm Sandstone.
District). (e) Thinly-bedded micaceous sand-
stones with a Fish-Bed and a Lingula minima.
few Lingulee. From the Downton Sandstone have been
(d) Sandstones, carbonaceous. recorded Cyathaspis Banksi, Auche-
(¢) Massive yellow sandstones with naspis Egertoni, Cephalaspis Murchi- 30 to 50
Lingula minima. sont, Pterygotus Banksi, Pt. gigas, Pt.
(b) Platyschisma-helicites-Bed or the problematicus, Pt (?) stylops, Eury-
L Downton Bone-Bed. pterus pygmeeus, E. abbreviatus, E.
(a) Shales, sandy. , [linearis, Beyrichia, etc.
D.—Upper Whitecliffe or Chonetes-Flags (Zones).
(c) mmcm_oi wgo.w_ma. 44
(b) Calcareous shales an ags with
Ludlow Spirifer elevata, mut. mws.zw“ww
/ { { (a) Calcareous, olive-green flags, with riateila. Scaphaspis ludensis,
Chonetes striatella. V Eurypterus linearis, 150 to 160
Upper Ludl E. punctatus.
pper Ludlow 0.|mmmo€mn€=:mo:no or Rhynchonella- 2 |
ags. hynchonella |
“?v Concretion-Band. nucula. J w txo to 120
(b) Calcareous, blue flags.
Avymestr B.—Mocktree or Dayia-Shales. D. navicula.
:,mﬁmm.. A?I.P%Bomqw or Conchidium-Lime- 40 to 150
stones. C. Knights. “ 45 t0 250
M 3@%3&:« S. ludensis, E.
Dark-grey argillaceous shale with cal umescens linearis, E. punct-
: Lower Ludlow. * careons. coneretions in places. M. scanicus atus, Hemiaspis 440 to 700
g M. Nilssoni limuloides, H.
m M. vulgaris ] Salweyi, etc.
@ Wenlock w Grey, subcrystalline, usually concre- w Cyriograptus y Calymene
Limestone. tionary limestone. Lundgreni Blymenbachi, M 150 to 280
Fine-grained, grey, and dark-coloured C. rigidus Phacops candatus,
Wenlock ] Wenlock clayey shales with lines of nodules C. Linnarssoni Atrypa reticularis, 640 t0 900
| Shales in places. C. symmetricus Omphyma turbina-
. ¢ Monograptus tum
i Bluish-grey limestone, very massive in riccarionensis
| Woolhope the Woolhope district, but often _ Favosites goth-
Limestone more shaly in the Malvern and | C. Murchisoni landica. 30 to 50
Ludlow districts. ,
( Tarannon Shales.
Shales and grey laminated sand-
Upper stones passing down into, ““ Petraia” bina, Stricklandinia lens, Penta. 1000
! Llandovery  May-Hill Sandstone. merus oblongus, Ctenodonta Eastnori, etc.
\ Llandovery Sandstones and conglomerates of
3 grey, yellow, and purple colours.
d Lower Absent from Herefordshire.
”m Bala \ Llandovery
2 Llandeilo
M Arenig vamn Tremadoc. Absent from Here-
ordshire.
Tremadoc Lower Tremadoc. (8 .
(a) Upper Grey Shales. | @~2
(b) Coal-Hill Igneous BESZ &
Band. {= msm 8 Dictyonemasociale. w 1000
(c) Lower Grey Shales. a6 22 5
Upper (d) “Middle Igneous 25 =
or Band 3 )
Olenian @
. Upper Lingula-Flags. g mﬂw . @
Léngula- (a) Upper w_w.ox Shales. | mhm m Peltura scarabeordes, Agnostus trisectus,
Flags (b) Upper White-leaved { gO¥3 & Ctenopyge pecten, Spherophthalmus 500
Oak Igneous Band., |~ o%& & alatus.
(c) Lower Black Shales | 238 =
; 8.cMR
g B
.m (Certain zones come here which have
& not been detected in the Malvern
© district).
Zone of Polymorphina Lapworthi. “ Protospongia, Kutorgina cingulata, var. Not less
Middle Shales, black, with gritty seams. pulsilla, Polymorphina Lapworths. “ than 30
or Menevian Hollybush Sandstone. Hyolithus fistula, H. malvernensis, H.,
Paradoxidian ~ (a) Sandstones. massive. primaevus, Scolecoderma antiquissima 900 to
(b) Sandstones, flaggy and shaly. Kutorgina Phillipsi. T000
Lower or Harlech ” Malvern Quartzite. K. Phillipsi, H. primeyus, and Obollela ? Several hune.
Olenellian e Grey quartzites and conglomerates. Groomst. v dreds of feet.
& ( Longmyndian . Not exposed at the surface in Hereford-
it * shire.
3
g S Rhyolites, andesites, basalts, and fels- M
mv; Uriconian A“ pathic tuffs. ’ ’
pm. ﬁ Malvernian - - - Highly crystalline gneissic rocks.

* These terms are not in general use at the present time, but they are very convenient, and for more than one reason their employment

seems desirable.
(1902), ppP. 22-23.

They are, however, used in Mr. A. J. Jukes-Browrd's

work, ‘* The Students’ Handbook of Stratigraphical Geology *
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WWoolhope Naturalists’ Field Club.

NOTES ADDITIONAL TO THE FLORA OF
HEREFORDSHIRE.

The order and nomenclature of the London Catalogue, Ed. IX., ts observed in these
Notes.
Thalictrum flavum, L.
New District: 14. River side near the Hay; Ley.

Ranunculus trichophyllus, Chaix.
New District : 9. Ditch by the railway, north of Leominster ;
Rev. W. . Thompson.

Ranunculus Lenormandi, F. Schultz

New District: 3. Bogin Queen’s Wood, Gorstley, 1898;
Ley. The only record for this moorland species in the county, with
the exception of the elevated ridges of the Black Mountain.

Ranunculus sceleratus, L.
New District : 3. Devereux pools, Woolhope ; Ley.

Ranunculus Lingua, L.
Districts: 1I.  Vallets Wood Titley, 1893; Ley. 13.
Blakemere, 1885 ; E. Lees, in lit.

Ranunculus sardous, Crantz

New District: 4. Arable field, Crump End Hill, a single
plant; R. F. Towndrow! District 14. Cusop, plentifully; Rev.
W. M. Rogers!

Var. *parvulus L.
District 14. At Rowlstone Church, 1906 ; Bickham /1!

Ranunculus parviflorus, L.
New District: 6. Shucknell Hill; Ley. District 10. Road-
side banks, Richard’s Castle ; Winterbourne.
Ranunculus arvensis, L. .
District 4. Ledbury; Bickham.
Cealtha palustris, L. Var. b. Guerangerii(Boreau)
District 6. Near Pencombe; Ley.
Var. latifolia (Schott).

Observed at Sellack and King’s Capel (D. 2), and near Lyons-
hall (D. 12); Ley.

il
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Helleborus viridis, L.

District 8. Stream bank at Humber Church: Winter-
bourne.

Helleborus foetidus, L.

New District : 8. Hell-hole near Hampton Court; Winter-
bourne. Shrubbery at Eyton hall (D. g), introduced ; Winterbourne.
Aquilegia vulgaris, L.

New District : 12. Roadside at Mortimer’s Cross; Winter-
bourne.

Aconitum Napellus, L.

New District: 10. Poolsin Sunny Gutter, Ludlow ; Winder-
bourne.  Ashford, “on the Herefordshire side of the brook ”
(D. 9); id.

Nymphsaea lutea, L.

In the lower parts of the Frome brook, and in the Lugg,
Mordiford and Longworth (D. 7); Ley.
Meconopsis cambrica, Vig.

District 13. Hedge bank near Turnaston, introduced;
Mrs. Green.

**Roemeria hybrida, DO.
District 4. On the railway, Ledbury; Bickham !
Ohelidonium majus, L. var. *laciniatum, Stoies.

District 4. Hedge bank, Ledbury, 1906; Bickham.
Neckeria lutea, Scop.

New District : 4. Old gardens, Ledbury; Bickham !
Fumaria, L.

The following notes are due to the publication of Mr. H. W,
Pugsley’s paper on this genus in the Jowurnal of Botamy, 1902
(p. 129).

Fumaria *purpurea, Pugsley.
] Fownhppe (D. 3), 1871 ; Herb. Purchas! Bank at Lyonshall
Railway Station (District 11), in abundance, June, 1902; Ley.

Fumaria muralis, Sonder.

Garden weed at Sellack (D. 2), 1875 ; Ley. This is the plant
referred to in the Flora of Herefordshire, p. 17, as probably F.
muralis, Sonder.

Fumaria Borai, Jord.

It seems probable that far the larger proportion of the
Capreolate Fumitories of Herefordshire fall under this aggregate.
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iter has plants which he assigns to the type from Lugford Park
TS 61‘?;1; the vaIL)r. ambigua, Pugsley, from King’s Capel (D. 2); var.
inuraliformis, CL., from St. Weonards (D. 1) and Huntsham (D. 2).

Fumaria pallidifiora, Jord.

District 2. Hedge bank at Weston-under Penyard, June
1898. Confirmation of the old record for the same station in 1849.
Alton Street, Ross, September 1871 ; Herb. Purchas.

Fumaria densiflora, DC.
District 2. Ross, July 1897; H. Southall! 4. Garden
weed at Underdown, Ledbury; Bickham.

Barbarea stricte, Andrz.
District 2. Ditch in the river meadows near Sellack Church,
1905; Ley. |
Oardamine pratensis L. Var. *dentata, Hayne and Welw. [
District 2. Weed in garden soil, Sellack : river bank and
hedge bank, Great Doward, 1906; Ley. Probably common.

var. *paludosa, Petermann.
Districts: 2. Sellack, in wet and dry situations; Ley. 14.
Wet osiery at Pontrilas, 19o6; Ley. Certainly common.

Diplotaxis muralis, DO.
District 4. Round Colwall, “ increasing ”’; Bickham.

Lepidium *ruderale, L.
District 4. By the new hotel, Colwall, 1906 ; Bickham !

Lepidium ®*tDraba, L.
Districts: 2. Waste ground at Ross, 1906; Ley. 4.
Several times found at Ledbury; Bickham.

t+Alyssum incanum, L.
District 4. Colwall. Towndrow /

+Hesperis matronalis, L.
Districts: 2. River side, Great Doward, 1901; Ley. 4
Colwall ; Towndrow /

Sisymbrium Sophia, L.
District 4. On the Dymock road, near Ledbury, about a
dozen plants, 1903 ; Bickham /

*Sisymbrium pannonicum, Jacq.
Railway ballast at Welsh Bicknor. D. 2, 1906 ; Ley.

Erysimum cheiranthoides, L.
District 2. Weed in Sellack garden, 1904, 1905; Ley.



72

Coronopus didymus, Sm.

New Districts: 7. Railway bank near Hereford ; Bickham /
12. River bank at Monnington; Si# G. Cornewall / Districts : 2.
Weed in Perrystone gardens; Miss E. Awrmitage! 14. Cusop,
near Hay; Rev. W. M. Rogers!

t+*Bunias orientalis, L.
District 2. Roadside near Peterstow ; first noticed about the
year 1900, and persisting for several years; Ley.

Reseda *lutes, L.

Very rare. District 4. Colwall, 1896; Miss Raper ! Again
at the same station, 1899 ; Towndrow. Reported also, with some
expression of doubt, from Stoke Prior (D. 8), by Mr. Winterbourne.
Probably a Native in Herefordshire.

Helianthemum Chamascistus, Mill.
District 8. Marlbook farm, Fordbridge; Wenterbourne.
Stoke Prior, Rev. W. E. Thompson.

Viola *sepincola(Jord). Rare. (V.odorate x hirta, sub-odorata).
District 3. Cherry Wood, Fownhope, February, 1877;
Ley.

Viola permixta (Jord). (V. odorata x hirta, sub-hirta).
District 4. Coneygree Wood, Ledbury; Bickham.

Viole silvestris, Reich.

The statement in the Flora of Herefordshive, p. 35, that this
violet (=V. Reichenbachiana, Bor.) is less common than V.
Riviniana, Reich. near Ross, and in other parts of the county, is
shewn by longer experience to be unfounded.

Viola ericetorum, Schrader.
District 4. Near a footpath from Colwall to West Malvern,
May, 1899; Towndrow.

Viola *tricolor, L.

Rare in Herefordshire, and confined, at least as a native
plant, to the north-west districts of the county? D. 10. Deerfold
Forest, 1871; also (near Cowley Pool, Deerfold), 1882 ; Ley. Wood
path, Shobdon, 1886; hill pasture near Byton, 1902; Ley. Tillage
at Bushy Farm, Brilley, 1905; Ley. The Deerfold and Byton
localities were in old heathland pastures, shewing that the plant was
in all probability a Native. In thesouth of the county V. tricolor
iz occasionally found in tillage, where its claims to be native are very
doubtful.
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The following forms of V. tricolor, L. and V. arvensis, Murr.,
have been identified with more or less certainty, by comparison
with specimens in the British Museum :—

V. TRICOLOR, L.

v. Provostii (Boreau).

In tillage. Districts: 1. Priorswood, St. Weonards, 1880;
Ley. 2. Great Doward, 1906 ; Ley.
v. Deseglesii (Jord.).

In tillage. District 2. Hope Mansel, 1880; Sellack, 1905 ;
Ley.
V. carpatica (Borb.).

District 0. Wood path on Shobdon Hill, 1886 ; Ley.

V. hispida (Lam.).
District 10. Deerfold Forest, 1870 ; Ley.

V. contempta (Jord.).

Districts: 1o. Hill pastures, Cowley Pool Deerfold, 1882;
Ley. 11. Byton, 1902; Ley.
V. Sagoti (Jord.).

In tillage. Districts: 2. Fawley Cross, 1go2; Ley. 10. At
Bushy Farm, Brilley, 1905 ; Ley.

V. ARVENSIS, MURR.

V. segetalis (Jord.).
Tillage. District 2. On Caradoc Farm, Sellack, 1906 ; Ley.

V. Paillouxii (Jord.).
Tillage. District 10. Bushy Farm, Brilley, with V. Sagoti
(Jord.), 1905 ; Ley.

V. pallescens (Jord.).
Tillage. District 2. Sellack, 1865 ; Ley.

Polygala *oxyptera, Reichb.

Dry hills. Rare?

South. 2. Dry open hill side on the Great Doward, 1890,
1894 ; Ley.

West. 14. Hill side, Cusop Dingle, 1898 ; Rev. W. M. Rogers.

Silene *nutans, L.

Native ? Very rare. District 4. ‘“In the grounds at the
Wych Point near Malvern, five or six roots growing together and
apparently wild ”’ ; Mr. A. J. Crossfield.
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Silene t*dichotoma, Ehrh.
District 4. Waste ground at Ledbury, 1903 ; Bickham.

Cerastium quaternellum, Fenzl.
New District : To. Bank at Stapleton, Presteign, 1898 ; Ley.
District 3. Backbury Hill ; Ley.

Stellaria nemorum, L.
District 2. In abundance in a damp thicket at the Weir,
Great Doward, 1899 and subsequent years; Ley.

Stellaria media, Oyr. *Var. major, Koch.

Districts : 2. Abundant in the river meadows, Sellack, Great
Doward, &c. 4. Colwall; Towndrow; recorded in 1895 as S.
unbrosa, Opiz. This Stitchwort, though unrecorded previously in
the county, is probably abundant throughout Herefordshire in
suitable situations.

Stellaria umbrosa, Opitz.
New District: 12. Damp hedge near Westonbury; Ley.

Arenaria serpyllifolia, L., Var. leptoclados (Guss.)
Districts: 3. Stoke Edith; Ley. 4. The Wych, Malvern;
Towndrow !

Sagina ciliatae, Fr.

New District: 3. Dry ground, Backbury Hill, 1900 ; Ley.
District 4. Road side on the Ridgeway, Eastnor ; Bickham.

Buda rubra, Dum.

New Districts: 11. Weed in a yard at Eywood, 1902; E. H.
Greenly. 13. Among gravel on a drive at Moccas, 1901, apparently
introduced with salt; Si» G. Cormewall //! District 4. Weed at
Underdown, Ledbury ; Bickham.

Olaytoniat*sibirica, L., and t*perfoliata, Donn.

“These two are establishing themselves as weeds at Led-
bury” (D. 4); Bickham.
Hypericum Androssemum, L.

New District: 12. Whitney; Rev. W. M. Rogers.

Hypericum pulchrum, L.
Confirmation of District 4. Wynds Point, Malvern; 4. J.
Crossfield.

Hypericum montanum, L.
New District : 11. Near Nash Scaur, 1897 ; Ley. District 2.

In Rigg’s Wood, Sellack, 1892 ; and on a hedge bank at Little Birch,
1894, both stations on sandstone ; Ley.
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Malve rotundifolia, L.
District 4. Not uncommon near Ledbury; Bickham.

Geranium sylvaticum, L.

District 12. “On the road side between Titley and Lyons-
hall, several plants, about the year 1893, but subsequently disap-
pearing . Winterbourne. Doubtless an introduction at this station.

Geranium pratense, L.
New District: 8. Ford and Hampton Court; Winterbourne.

Geranium pyrenaicum, Burm,, fil.

New Districts: 5. Abundantly in the Churchyard at Whit-
bourne, 1905 ; Str G. Cornewall. 8. Norton Canon, 1905; Sir G.
Cornewall. District 2. Meadow near Ross, on the Weston road ;
Miss E. Avmitage.

Geranium columbinum, L.

Districts: 2. Hedge near Winter's Cross, Peterstow;
Ley. 3. Littlehope, near Mordiford; Dr. Wood//! 4. Frith Wood,
Ledbury; Rogers and Ley.

Geranium lucidum, L.
Districts : 4. Near Colwall; 4. J. Crossfield. 10. Rocks at
Ludford ; Winterbourne.

Rhamnus catharticus, L.

New District: 8. Broadwood near Leominster; Winter-
bourne. Districts 3. Littlehope near Mordiford ; hill above Grendon
Court; Ley. 9. Poplands near Leominster ; Winterbourne.

Rhamnus Frangula, L.

Districts : 2. Marshy wood, Howle Green; Ley. 3. Queen’s
Wood, Upton Bishop; Ley. 8. Canon Vallets Wood, Westhope
Hill; Ley.

Greniste anglica, L.

District 3. In some quantity in a rough pasture between

Aston Ingham Church and Gorstley, 1903 ; Ley.
Genistea tinctoria, L.
District 9. Cursneh Hill, Leominster ; Winterbourne.

*tSpartinm junceum, L.

District 4. In abundance in a railway cutting close to Led-
bury Station; Bickham!/// This beautiful plant appeared first on
the railway at Dymock, West Gloucestershire, about the year 1895,
and has since spread to Ledbury.

Ononis spinosa, L.
New District: 4. Coddrington ; Towndrow
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Medicago tsativa, L.
* This plant has maintained itself for some years on the rail-
way embankment at Steen’s Bridge (D. 4) "’ ; Winterbourne.

Melilotus officinalis, Lam.

Districts : 3. Wood path between Broadmoor Common and
Sharpnage Well; Ley. 4. Railway bank in Colwall parish; A. [,
Crossfield. 8. Dinmore, near the railway station ; Winterbourne.

Trifolium medium, L.
District 4. Bullen Bank, Ledbury; Bickham.

Trifolium arvense, L.

New District: 8. Stoke Lane, Leominster, on a wall top;
but destroyed afterwards through the repair of the wall; Winter-
bourne. Districts 2. Field at Dadnor, near Ross; Miss IZ. Armitage,
4. Near Rowick, Eastnor; Bickham.

Trifolium striatum, L.
New District : 6. Shucknall Hill ; Dr. Wood.

Trifolium repens, L., Var. *Towsendi, Bab.

District 13. Moccas Park, in turf, 1904 ; Bickham ! Authen-
ticated by Mr. Townsend.

Trifolium flliforme, L.

Districts : 1. Pasture near Garway Mill; Ley. 4. Lawns,
Underdown, Ledbury ; Bickham.

Anthyllis Vulneraria, L.

New District : 6. Between Stoke Lacy and Ullingswick, ** very
large and fine”’; Rev. T. S. Lea.

Lotus tenuis, Waldst. & Kit.
District 4. Colwall; Towndrow.

Astragalus glycyphyllos, L.

Districts : 3. Backbury Hill; Ley. 4. On the Ridgeway,
Eastnor Park; 4. J. Crossfield. Road side between Eastnor and
Ledbury; Bickham.

Vicia gemella, Crantz.

Districts : 3. Oldbury Hill, Stoke Edith; Ley. 14. Dulas;
My. C. Butler.

Vicia Orobus, DC.
District 14. At the head of Cusop Dingle, both in Hereford
and Brecon, abundantly, 1897 ; Ley.
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vicia sylvatica, L.

Districts: 4. Abundant at Bradlow and Dog Hill, Ledbury ;
Bickham. 5. Tedstone Delamere; Rev. T. S. Lea. 8. Dinmore
Hill; Ley. Ivington Camp; Rev. W. E. Thompson ; Winterbourne.

vicia angustifolia, L., Var. Bobartii, Koch.
District 2. In more than one spot on Great Doward Hill,
1905 ; Ley.

Lathyrus montanus, Bernh.

Correction of statement in Herefordshire Floya, p. 76,  Plen-
tiful at Kimbolton” (D. 9); Hutchinson.

Prunus insititia, Huds.
New District: 4. Colwall ; Towndrow.

Prunus Avium, L.
New District: 14. Woodnear Pont Esgob; Ley.

Prunus Cerasus, L.
District 2. Chase Wood, Ross ; Miss E. Armitage.  Con-
glomerate rocks on Great Doward; Ley.

Spirsea Ulmaria, L. Var. *denudata, Bcenn.
District 2. Ditch at King’s Capel, with the type, 1905 ;
Ley. Probably common.

Rubus ideeus, L. Var. obtusifolius, Willd.

District 2. In the garden of Walford Vicarage, 1896 ; Lev.
Apparently the {. rotundifolius, Bab.

Rubus plicatus. Wh. & N.
New District: 3. Queen’s Wood, Upton Bishop; Ley.

Var. *hemistemon (P. J. Muell). m
District 11. Bog in Lyonshall Park Wood, 1goo; Ley.

Rubus *nitidus, Wh. & N.
District 12. Shirl Wood, Eardisland, 1898 ; Ley.

Rubus affinis, Wh. & N.

New District : 12. Hackley Common, Sarnesfield, abundantly,
1903 ; Ley.
Rubus imbricatus, Hort.

Districts: 1. Rough bank near Callow, Welsh Newton ;
and on Lawson farm, Ganarew; Ley. 2. Edge of Suff wood,

Howle Hill ; Howley Grove, Mitcheldean ; Ley. 3. Road hedge in
Linton parish, near Gorstley ; Ley.
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Rubus carpinifolius, Wh. & N.

New District: 2. Bank at Suff wood, Howle Hill, 1go6;
Ley. District 11. On a rough bank between Nextend farm and
Lyonshall Park Wood, abundantly, 1905 ; Ley.

Rubus Lindleianus, Lees.

New Districts: 3. Mains Wood, Putley ; Coldborough Park
Wood; Ley. 4. Hansett Wood, Canon Frome; Eastnor and
neighbourhood; Ley. 6. Ashperton Park Wood; Ullingswick ;
Ley.

Rubus argenteus, Wh. & N. \

New Districts: 8. Hedge, Yazor, f., 1891; Ley. 12,
Winforton Wood, f. 1898 ; Ley. Both forms very far from the type,
but referred to this species by Rev. W. M. Rogers.

Rubus rhamnifolius, Wh. & N.

Districts: 1. Stream side, Kilpeck; Ley. 3. Main’s Wood;
Putley ; Queen’s Wood, Gorstley ; Linton; Ley. 4. Hansett Wood,
&c., Canon Frome; Eastnor; Ley. 6. Ashperton Park Wood,
Ullingswick and neighbourhood, abundantly; Ley. 9. Hill side
above the Goggins, Richard’s Castle; Ley.

Rubus nemoralis, P. J. Muell. Var. glabratus, Bab.

New District: 7. Rough pasture under Belmont; and under
Rotherwas Park wood ; Ley. Districts 2. Puttridge Quarry, Ross,
1871 ; Purchas! 3. Main’s Wood, Putley; Yatton Wood: Ley. 6.
Ashperton Park Wood ; Morton Wood, Ullingswick ; Ley.

Rubus pulcherrimus, Neum.

Districts: 1. Stream side, Kilpeck ; Ley. 3. Queen’s Wood,
Gorstley; Ley. 9. Hill side above the Goggins, Richard’s Castle;
Ley. 10. Stapleton, Presteign; Ley. 11. Many spots near Kington ;
Ley. 13. Big wood, Whitfield; Ley.

Rubus dumnoniensis, Bab.
New District: r1. In plenty in a rough pasture near Rodd
Hurst, 1897 ; Ley. Still one of our rarest brambles.

Rubus Lindebergii, P. J. Muell.

New Districts : 1. Welsh Newton Common, 1902; Ley. T1o0.
Willey ; Corton near Presteign, 1896; Ley. 14. Swampy ground
near Pont Esgob, 1889, Ley. Districts 11. Hergest Ridge, Kington ;
Ley. 12. Near the Apostles’ Farm, Eardisley, 1895; Ley.

Rubus *mercicus, Bag.
District 2. Edge of a plantation near Hole-in-the-Wall,
Foy, 1903, teste Rogers; Ley.
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var. bracteatus, Bag.
New District : 12. Thicket near Newport House, Almeley,
1901; Ley. District 11. Abundant in hedges at Kingswood,

Kington ; Ley.

var. *chrysoxylon, Rogers.

Districts: 10. Hedge at Bushy Farm, Brilley, 1905; Ley.
71.  With the last at Moseley Mere and Kingswood, Kington :
Ley. 12 With the last at Newport House, Almeley ; Ley.

Rubus Selmeri, Lindeb.

New Districts: 7. A single bush by the river at Lower
Bullingham, 1904 ; no doubt from seed brought down in a flood ;
Ley. 1II. Hedges at Moseley Mere and Kingswood, Kington,
1901 ; Ley. 12. Rough ground -above Whitney Wood, 1900;
Ley. District 10. Near Willey, 1896; Ley.

Rubus villicaulis, Koehl. Subspecies rhombifolius, Weihe.
New locality. Districtz. Sellack, at the edge of the railway
cutting, 1904; Ley. Still one of our rarest brambles.

Rubus *sciaphilus, Lange.

Districts : 1. Roadside at Llantywain, Llangarren, 1886 ;
hedge at St. Weonards, 1899; Ley. 14. Wood border in the lower
part of the Honddu valley near Cwm-y-oy ; Ley.

Rubus *leucandrus, Focke.

See ¢ Herefordshire Rubi’ in the Transactions of the Wool-
hope Club, 1896, under R. carpinifolius. The stations mentioned
for this species in Districts 1, 2 and 3, must be transferred to the
present species.

Marshy thickets, locally abundant.

South—1. Several spots in St. Weonards parish; Trolloway
Brook; Trellesdee; Ley. 2. Wet thickets at Coughton Marsh,
Howle Hill, and Lodge Grove, Bishopswood ; Cockshot Wood, Hope
Mansel. Wet thicket at the Lea; Ley.

North—r1. Vallets Wood and Lyonshall Park Wood, in old
pool beds. Wet Thicket near the Rodd Barn; Ley. 12. The
Quebb, Eardisley ; Ley.

Rubus thyrsoideus, Wimm.

New Districts: 2. In some abundance in Lodge Grove,
Bishopswood, 1896; wood border near Holme Lacy, 1896 ; hedge
at Aconbury Common, I9o4; Ley. 12. Field hedge near Brox-
wood, 190z ; Ley.
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Rubus Godroni, Lec. & Lam.

New Districts: 6. Ashperton Park Wood ; Ley. 10. Willey,
Lingen, Stapleton near Presteign, abundantly; Ley. 1I2. Near
Eardisley; Ley. Districts: 3. Mainswood and Putley Common,
Yatton and Coldborough Park Woods, abundantly; Ley. 4.
Maphill Copse, Canon Frome ; Eastnor, abundantly; Ley.

Var. robustus (P. J. Muell).

New Districts: 3. Littlehope near Mordiford, 1902; Ley.
8. Westhope Hill, 1900; Ley. District 2. Hillside between Mit-
cheldean Road station and Bailey Point; Ley.

Var. clivicola, A. Ley.

New Districts: 6. Lowdy Hall, Ullingswicke; Ley. 8.
Westhope Hill, Dinmore preceptory, Ivington; Ley. Districts I.
Streamside at Kilpeck; Ley. 3. Linton Ridge; Ley. 7. Hill-
side north of Rotherwas Park Wood; Ley. 10. Wood border near
Aymestry; wood under Ashley Vallets; Ley. 13. Timberline
Wood, Criseley Vallets, Big Wood, and Nell’s Wood ; Ley.

Rubus pubescens, Weihe.

*Type. District 2. Howle Hill, near the Church, 1906 ; Ley.
The typical plant is rare in Britain, and had not previously been
detected in Herefordshire.

Var. subinermis, Rogers.
New District: 3. In the Haugh Wood, at one spot, 1902;
Ley. District 2. Hedge at Aconbury Common, £, 1904 ; Ley.

Rubus silvaticus, Wh. & N.

New Districts : 11. Riverside between Kington and Peas
Grove, 1901; Ley. 12. Winforton Wood, 1895, and subsequent
years ; “a form of Rubus silvaticus,” Rev. W. M. Rogers; Ley.
District 14. A remarkable form appears in wet thickets near Pont
Esgob, both in Herefordshire and Monmouthshire, with very small
leaves.

Rubus macrophyllus, Wh. & N.

_ New District: 13. Big Wood, Whitfield, 1898; Ley.
E)lstrict 3. Queen’s Wood, Gorstley, “ typical,” Rev. W. M. Rogers ;

ey.
Subsp. Schlechtendalii (Weihe).

New District: 6. Rough pasture at Lowdy Hall, Ullings-

wick; Ley.
Var. *maocrophylloides (Grenev.)

The plant growing at Shobdon, and noticed as a distinct form in
« Herefordshire Rubi,” Transactions, 1894, p. 67, has now been
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determinec_l to be R. macrophylloides of Genevier. Its distribution
as known in the county is here given.

South—3. Gorstley quarries, 1887 ; Ley.

North—10. Abundant near the large pools in Shobdon Park
in this District and 11. Wood bordering the Lugg at A;mesa‘lc:‘y:
Woods near Presteign and Lingen; Ley. 11. Near Titley in more
than one spot; Ley.

West—13. Timberline Wood and Big Wood, Whitfield, 1808 ;
Ley. ,

Rubus amplificatus, Lees, must be withdrawn from our

lists; the plant growing at Treago (‘Herefordshire Rubi’, p. 68)
being certainly Rubus Schlechtendalii, Weike. ' ,

Rubus *amphichloros, P. J. Muell.

. District 7. Rough pasture under Rotherwas Park Wood ;
also in a similar situation under Belmont Wood, 1905; Ley. ’

Rubus *Questierii, Lefv. & Muell

Rare. Districts 2. Rigg’s Wood, Sellack, a single bush
1899 ; Ley. 11. Old pool beds in Lyonshall Park V\%ood, ulfo{
typical, b1’1t placed under this species by Rev. W. M. Rogers ; Ley.
The Rigg’s Wood plant was typical R.Questierii. It is feared
that this rare bramble has now been destroyed at both these
stations.

Rubus Salteri, Bab.

New District: 6. Pasture at Little Cowarn .
District 2. Fox Wood, Little Dewchurch, 1896 ; Ley. e, 1900 ; Ley.

Rubus *Colemanni, Blox.
Rare. District 2. Rough pasture near Lod
Bishopswood, 1891. P ge Grove,
This is an interesting addition to the Flora of Herefordshire.

It occurs also at more than one station in the F
West Gloucester. orest of Dean,

Rubus Sprengelii, Weihe.
New District : 10. Wood at the northern base of Shobdon

Hill, 1903; Ley. A doubtful plant growing in Criseley Vallets

Wood, D. 13, has been placed und e
M. Rogers. P under R. Sprengelii by Rev. W.

Rubus hypoleucus, Lefv. & Muell.

Districts: 10. Under Berkly Knoll, near Willey; L
13. Park Farm, St. Devereux ; Poston Lodge, Peterchurch?’ i,ey.e s

b
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Rubus hirtifolius, Muell. & Wirtg.
New District : 6. Plentiful on wooded banks, Upper Hope,
Ullingswick ; Ley. District 10. Stapleton Wood near Presteign ;

Barnes’ and Lingen Vallets; Ley.

Var. *danicus, Focke.

Districts : 2. Hedge at Holme Lacy, 1896 ; Ley. 6. Near
Ullingswick, /.; Ley. 1To. Stapleton, near Presteign; Ley. 11,
Hill side near the Rodd House, Presteign; Ley.

Var. *mollissimus, Rogers.

Districts: 1. In the Buckholt, and at other stations near
Welsh Newton. 2. Longclose Wood, Little Doward ; Trilloes Court
Wood, Bolston; Ley. 3. Border of the Haugh Wood, near
Mordiford, 1900; Ley.

Rubus pyramidalis, Kalt.

New District: 6. Ashperton Park Wood, Morton Wood, &c.,
Ullingswick ; Ley. Districts : 3. Mains Wood, Putley ; Coldborough
Park Wood; Ley. 4. Hansett Wood, Canon Frome; Ley. 13,
Timberline, Nell’s Wood, and Big Wood, Whitfield ; Ley.

Form eglandulosa.

New Districts : 5. Woods and hedges at Sapey Common and
Hanley Dingle, both in Hereford and Worcester; Ley. 9. Hedge
at Orleton Common Hill ; Ley.

Rubus lasioclados, Focke.

*Type. District 2. On Howle Hill, near the Church, 1906 ;
Ley.

Var. angustifolius, Rogers.

New Districts : 3. Rough pastures under Coldborough Park
Wood; Ley. 10. Lingen Vallets, Presteign; Ley. 1I. Brake
between Nextend Farm and Lyonshall Park Wood ; Ley. District
8. Ivington Camp and Westhope Hill ; Ley.

Rubus criniger, Linton.

New Districts: 2. Wallbrook Wood, Aconbury; Ley.
7. Belmont Wood; Ley. 10. Hillside above the Rodd; Ley.
13. Wood above Dulas mill; Birches copse, Wormbridge; Ley.
District 1o. Abundant in Stapleton glen, Lingen and Barnes’
Vallets, and other woods near Presteign ; Ley.

Rubus ? *Lettii, Rogers.

A bramble closely allied to this Irish form is abundant in
Bolston Wood (D. 2.); Ley. The following careful note on this
Bolston plant was prepared by Rev. W. M. Rogers :—* The Bolston
Wood plant seems nearer to R. Lettii than to R. criniger or R.
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Gelertii. From the very constant plant of County Down and
Armagh [R. Lettii], it differs by closer pubescence on the stem
being in that one character most like R. criniger; by the leaf, more
open and widespread, with whitish instead of greemish grey felt on
the under serface, and with the terminal leaflet with longer, more
gradually acuminate point and narrower base, the toothing also
being deeper and more finely pointed ; and by the much longer ultra-
axillary panicle top. These characters, though not very distinctive
when taken singly, give in combination a considerably different
look to the two plants; and each form seems constant to a
remarkable degree.” First found in 1900.

Rubus *adenanthus, Boul. & Gill.
Rare. District 2. Carey Wood; Ley. Found in 1894
but only named with certainty by Rev. W. M. Rogers in 1905. ’

Rubus *Bormanus, Genev.

Rare. Districts: 2. Longclose Wood, Little Doward, 1904 ;
Ley. 5. Stanford Park ; both in Hereford and Worcester,
1902; Ley.
Rubus cinerosus, Rogers

Transactions, 1896, p. 62. (as R. pulcherrimus, Neum. forma
setosa). New Districts: 2. Netherwood Aconbury, and Athel-

stane’s Wood, f, 1896 ; Ley. 12. Wood bank Monnington, 1 ;
Ley. 13. Big Wood and Criseley Vallets, Whitfeld ; Ley, 90t

Rubus mucronatus, Blox.
L Districts : 2. Chase Wood, Ross; Ley. 12. Monnington ;
ey. ’
Var. *‘mucronatoides, A. Ley.
See Handbook of British Rubi, p. 55. Scattered thr
the north-west and west of the county; r?ot cf)mmon. ough
North—r1o0. Corton Wood, Presteign, both in Hereford and
Radnor; Ley. 1I. Peas Grove, Kington, first in 1884; Ley.
12. Highmoor Wood, Almeley, 1899; Shirl Wood, Eardisland, 1900;
Bushy Farm, Brilley, 1905; Ley. ’
West—14. Swampy ground near Pont Esgob, 1901, f.; Ley.

Rubus *Gelertii, Frider.
Equally common in Herefordshire with R. criniger, Linton,

which was combined with it at the time of the publicati f
¢ Herefordshire Rubi’ in 1896. prbheation of

South—2. Longclose Wood, Little Doward, 1894, and in
several subsequent years; Ley. Recorded in ‘ Herefordshire Rubi’
as R. criniger.

i
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Central—y. Wood border at Ruckhall mill, Eaton Bishop,
1905 ; Ley.
North—r10. Wood on the Lugg above Amestry, 1905 ; Ley.

Rubus anglosaxonicus, Gelert.
Type far more rare in Herefordshire than the sub-species.

New Districts: 10. Stapleton Wood, Presteign, in many
spots, 1896 : Ley. 13. Big Wood, Whitfield, /, nearest to the type;
Ley. District 2. Bogmarsh Wood, Holme Lacy; Ley. In many
spots in the Chase Wood, Ross ; Ley.

Sub-species curvidens, A. Ley.

Districts: 2. Penyard Park Wood, Ross, 1884; Herb. W,
H. Purchas ! Ramsden Coppice Holme Lacy; Ley. 13. Timberline
and other woods near Whitfield ; Ley.

Sub-species *vestitiformis, Rogers
Locally abundant in the south and east of the county, and
in neighbouring districts of Monmouth and West Gloucestershire.

South—1. Welsh Newton; Ley. 2. Abundant on the
borders of Chase and Penyard Park Woods, Ross; abundant in
Hope Mansel parish and on the County border at Mitcheldean Road
Station ; Lodge Grove; Great Doward; Ley. 3. Yatton Wood;
Cherry Wood, Fownhope; Ley.

East—4. Abundant on hills above Ledbury; abundant near
Eastnor, a f.; abundant in Cowleigh Park, Malvern; Ley.

North—g. The Goggins, Richard’s Castle; Ley.

Sub-species raduloides, Rogers

New Districts: 7. Belmont Woods, Hereford; Ley-
8. Westhope Hill, Dinmore, 1903; Ley. 10. In the Lugg Valley
above Amestry, f.; Pedwardine Wood, Brampton |Bryan; Ley.
11. Whitney-on-Wye, f.; Ley. Districts: 2. Harechurch Wood,
Hope Mansel, recorded as R. preruptorum, Boulay in “ Hereford-
shire Rubi.” Tar’s Wood, Little Dewchurch; Ley. 6. Ashperton
Park Wood, 1896; Ley.

Sub-species setulosus, Rogers

New District: 3. Yatton and Coldborough Park Wood,
in several spots; Ley. Districts: 1. Stream side, Kilpeck; Ley.
13. Thruxton Vallets; Treherbert, St. Margarets, near the schools
Ley.
Rubus “melanoxylon, Muell. & Wirtg.

Very rare in Herefordshire. Open Common at Moseley
Mere, Kington, (D. 1x1); only one or two bushes, 1896; Ley.
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scattered in small quantities in the neighbouring Welsh Counties of
Brecon, Glamorgan, and Carmarthen ; but far more abundant in
Scotland.

Rubus infestus, Weihe.
Still one of our rarest brambles. New District; 10. Wood
border by the LLugg above Aymestry, f., 1905 ; Ley.

Vvar. virgultorum, A. Ley.

New District: 8. Westhope Hill, Dinmore, abundantly ; Ley.
Districts : 5. Stanford Park, 1898; Ley. 10. Streamside under
Berkly Knoll, Willey; Ley. Still unknown in the South of the
County.

Rubus Borreri, Bell Salt.

New Districts: 3. Border of Newent Wood, May Hill, in
Herefordshire and Gloucestershire; Ley. 10. Willey Lodge ;
Stapleton; Pedwardine Wood and Berkly Knoll; Lingen Vallets ;
recorded in * Herefordshire Rubi,” p. 78, as R. mutabilis, Genev.

Rabus *Drejeri, G. Jensen.

Rather rare in Herefordshire, and known only in uncharacter-
istic forms.

South—r1. Wood at St. Woolstan’s Farm, Welsh Newton ;
Ley. Caisty Wood, St. Weonards, 1883; Ley. 2. Caplar Wood;
Wood at Aconbury; Ley.

Central—7. Wareham Wood, Breinton; Belmont Wood ; Ley.

North—g. Berrington Woods ; Ley. 12. Winforton Wood ;
Ley.
Sub-species Leyanus, Rogers

Districts : 2. Foxholes Wood, Little Dewchurch; Ramsden
Coppice, Holme Lacy; Ley. 6. Broxash and Shortwood, Ullings-
wick, plentifully; Ley.

Rubus Radula, Weihe,

New District: 4. Hedge near Ashperton Station; Ley.
Districts : 1. Wood border, Welsh Newton Common, 190I; Ley.
2. Bank, Welsh Bicknor; bank, Huntsham Hill; Tar’s Wood,
Fox Wood, and Netherwood, Aconbury; Ley. 3. Queen’s Wood,
Gorstley, near the county boundary, 1898 ; Ley.

Sub-species anglicanus, Rogers

Rare in Herefordshire. D. 2. Puttridge Lane, Ross, 1887
Herb. W. H. Purchas/

The stations given for this form in Herefordshire Rubi, p. 75,
are now assigned to other species; those at Ganarew and St.
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Weonards to R. podophyllus, P. J. Muell; those at Carey and
Brockhampton to R. Griffithianus, Rogers.

Sub-species echinatoides, Rogers

New District : 13. Stream side thicket and wood near Dulas
mill; wood border, Whitfield; Ley. District 2. Lady Coppice,
Little Dewchurch; Ley. Plants near this sub-species have been
gathered at Belmont (D. 7) and near Aymestry (D. 10), but are
left for the present under R. Radula, sp. coll.

Rubus echinatus, Lindl.

New District : 4. Hansett Wood, Canon Frome; Ley.
Districts: 3. Mains Wood, Putley; Yatton Wood ; Ley. 6 Ash-
perton Park Wood; Woods at Ullingswick; Ley. 9. Richard’s
Castle; Ley. 13. Timberline and Whitfield Woods : Ley.

Rubus oigocladus, Muell. & Lefv.

New Districts: 7. Belmont Wood, Hereford, f.; Ley. 1o0.
Wood near Lyepool Bridge, Deerfold; Ley. Districts 2. ~Lord’s
Wood, Great Doward ; Chase Wood, Ross; Ley. 3. Frequent in
Yatton and Coldborough Park Woods; Ley. 11. Kennel and Stocking
Woods, near Kington; Ley. 12. Sarnesfield Coppice ; Pentrecoed ;
Eardisley; Ley. 13. Timberline and Big Wood, Whitfield ; Ley.

Var. Newbouldii, Rogers

New District : 3. Coldborough Park Wood ; Queen’s Wood ;
Ley.  Districts: 7. Sugwas Park, in two spots, 1905 ; Ley.
8. Foxley, 1891; Ley.

Rubus podophyllus, P. J. Muell.

This bramble seems to be still ill understood, and the name
has to be accepted in an aggregate sense. The large plant which is
abundant at Trolloway, St. Weonards, is now placed under R.
podophyllus by Rev. W. M. Rogers. Similar plants occur on Welsh
Newton Common, at Tregates Bridge Llanrothal, and near
Ganarew, all in District 1; Ley.

Rubus *Grifithianus, Rogers

Rare, and only known in an untypical form. District 2.
Carey Wood, at several places; copse, Brockhampton; Ley. See
above, under R. anglecanus, Rogers.

This plant is a very distinct one. It is certainly not typical
R. Griffithianus, but was assigned to this species as a f. by Rev. W,
M. Rogers in 1901.

Rubus *preeruptorum, Boulay ?
Rare. District 5. Wood borders Upper Sapey, near the

county boundary, and I believe in Worcester as well as Hereford-
shire; Ley.
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torum is not admitted as British by Rev. W. M.

rslis.eg r‘?eIEIl;I;xc(l)book,” p. 69), on account of the uncerfamty of
Rogejdentiﬁcation of the Dorset plant with M. Boulay’s. .The
%l;per Sapey bramble is identical with the Dorset bramble mentioned

above.

Bebingtonii Bell Salt. ‘
RubusNew Districts: 3. Clifford’s Mesne; Ley. 13. Big Wood,
Whitfield, abundantly; Ley.

r. *phyllothyrsus, Frider. . .
ve More common than the type in Herefordshire.

South—z. Great Doward; Bull’s Hill, Walford ; Wallbrook
Wood, Aconbury; Ley. 3. Yatton Wood; Ley.

West—13. Middle Cefn, St. Margarets; Ley. The plax}t
from Walford and Yatton was recorded in ‘Herefordshire Rubi,

p- 77 under R. Babingtonii.

ericetorum, Lefv.
I:m‘msNew Districts : 2. Longclose Wood, Little Doward, f; Ley.
1. Hedges at Kingswood, near Kington; Lyonshall Park Wood ;
Wilitney; Ley. Districts: 12. Monnington, I9oI; Broxwoqd,
190z ; Summer Pole, Brilley, 1905; Ley. 13. Moccas, 1901 ; Ley.

i P. J. Muell ).
Sub-species sertiflorus, ( .
District 2. Drybrook, near Kerne Bridge; Ley.

Rubus mutabilis, Genev. must be cancelled from our list ; the
plants ascribed to it at various times being now assigned to other

species.

*Bloxamii, Lees. .
RubusVer rare. District 6. Abundant on rough banks above
Lowdy Hall, Ullingswick, 1898, 1903; Ley.

bus fuscus, Wh. & N. _ ‘ ’
Haps New Districts: ¢. Abundant on the hills near Richard’s

Castle; Ley. 12. Roadside at Whitney Station; the Welsh
Newto;x variety with a nearly eglandular stem ; Ley.

Var. *nutans, Rogers
Rare and local. .
Central—8. Abundant in woods at Ivington Camp and its
neighbourhood, 1901 ; Ley. '
North—10. Barnes’ Vallets, Lingen, 1891; Ley. 11. Hill-
side above Byton, 1902; Ley.

maom s
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Var. macrostachys, P. J. Muell.

New Districts: 4. Cowleigh Park Malvern, 1905; Ley.
9. Wood under Orleton Common, 1905; Ley. Districts: 2. Little
Doward, 1897; Ley. 3. Hill above Grendon Court ; Ley.

Sub-species obscurus, Kalt.

The typical plant is still known only in the Belmont Woods,
Hereford; but a plant plentiful in Cowleigh Park, Malvern (D. 4),
is placed under this sub-species by Rev. W. M. Rogers, as a form,
differing from the type chiefly in having white flowers.

Rubus pallidus, Wh. & N.
New Districts: 1. Llancrwm Wood, Welsh Newton, 1902;
Ley. 2. Lord’s Wood, Great Doward, scarce; Ley.

Var. leptopetalus, Rogers
Still only known upon our south and south-east border.
D. 2. In the Chase Wood, Ross; Ley.

Rubus scaber, Wh. & N.

New Districts: 2. In the Lord’s Wood, Great Doward, on
sandstone conglomerate, 1884, 18go; Ley. 3. West border of
Queen’s Wood; Ley. 11. Lyonshall Park Wood; Kingswood
Common, Kington; wood near Rodd Barn, Lyonshall; Ley.
12. Winforton Wood; Ley. The plant found in Lord’s Wood,
Great Doward, was recorded in the ¢ Herefordshire Flora,’” p. 105,
under the name of R. glandulosus, Bell., Var. Bellardi. See also
¢ Herefordshire Rubi,” p. 78.

Rubus longithyrsiger, Lees.
Districts: 3. Mains’ Wood, Putley; Yatton Wood; Ley.
6. Ashperton Park Wood; Ley. 7. Stretton Sugwas Park; Ley.

Var. *botryeros, Rogers.

Rare. South. 2. In the Lord’s Wood, Great Doward ;
abundant in several spots; first observed in 1888; Ley. 3.
Main’s Wood, Putley, 1898; Ley.

North. 11. Thicket at Shobdon Pools, 1898; Ley.

West. 13. Timberline and Big Woods, Whitfield ; Ley.

Rubus rosaceus, Wh. & N.

New Districts: 1. Llancrwm Wood Welsh Newton, 1902;
Ley. 13. Timberline Wood, 1896; Ley. District 2. Border of the
Lord’s Wood, Great Doward; Ley.

Var. hystrix, (Wh. & N.)
New Districts: 3. Main’s Wood Putley, 1898; Ley. 12.

Winforton Woods; Whitney Wood, 1905; Ley. District 11.
Brampton Wood Knill, 1895; Ley.
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Form *gylvestris, Murray.

12. Hedge near Brilley village, 1896; Ley. The plant
recorded as var. hystrix in the Flora, p. 97, and ‘ Herefordshire Rubi,’
p. 81, from Titley, appears to be f sylvestris.

sub-species Purchasianus, Rogers.

Very rare except in the South of the country; but recorded
from the following stations.

Central—7. Thick wood at Broomy Rise, Clehonger, 1886 ;
Belmont Wood, 1906 ; Ley.

North—11. Wood border at Titley railway cutting, 1905 ; Ley.

Form pseudo-hirta, A. Ley.
New District: 3. Lower hedge of Yatton Wood ; Ley.

gSub-species adornatus, P. J. Muell
District 3. Wood on Linton Ridge; Cherry Wood, Mordi-

ford; Ley.

Rubus fusco-ater, Weihe.

New Districts: 8. Bishopston Hill, 1888; Ley. o.
Hill side above the Goggins, Richard’s Castle, 1905; Ley. 10.
Heathy Park and Coxwall Knoll, Brampton Bryan, 1888; Ley.
District 1. White Rocks, Garway Hill; Ley. The Coxwall Knoll
plant was recorded in  Herefordshire Rubi,” p. 84, as R. Marshalli,

Focke and Rogers.

Rubus Koehleri, Wh. & N. Var. cognatus (N. E. Br.)
New District : 13. Big Wood, Whitfield ; Ley.

Rnbus *distractus, Muell. & Wirtg.

A plant answering with much exactness to Rev. W. H. Painter’s
Staffordshire plant thus named (see ‘ Handbook of British Rubi,’
p. 84,), occurs in Westhide Wood, D. 6.

Rubus Marshalli, Focke & Rogers. Var. *semi-glaber, Rogers.
South—2. Lodge Grove, Bishopswood, 1885 ; Ley.

North—i12. High Grove, near Summer Pole, Brilley, 1905;
Ley. 11. Lane near the Workhouse, Kington, 1895; Ley. Of the
above, the plantsin Districts 2 and 11 have been previously recorded
as R. Marshalli. See ¢ Herefordshire Rubi,” p. 84.

Rubus viridis, Kalt. o .
Still among our rarest brambles. New District: 13. Big

Wood, Whitfield, 1897 ; Ley.
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Rubus Bellardii, Wh. & N.

District 4. Wood at Cowleigh Park, Malvern, abundantly,
1905; Ley. A hybrid, fuscus x Bellardii, was abundant in parts of
the same wood.

Rubus serpens, Weihe.
New District: 12. Winforton Wood; Highmoor Wood.
Almeley; Ley

Rubus hirtus, W. & K. (sp. coll.)

Accidentally omitted from ¢Herefordshire Rubi,” p. 8s.
Woods, rare. South: 2. Lord’s Wood, Great Doward, 1901 ; Ley. 3,
Main’s Wood, Putley, abundantly in the lower partof the wood;
Ley. East: 4. Cowleigh Park, Malvern, f.,, 1894; Rev. W. M.
Rogers /!! West: 13. Big Wood, Whitfield, 1go6; Ley.

Sub species *flaccidifolius (P. J. Musell).

Rare and very local. South: 2. Suff Wood abundantly
and Cockshot Wood, Howle Hill; 1885 to 1905; Ley. These
plants were recorded in °‘Herefordshire Rubi,’” p. 86, under R.
velatus, Lefv.

Rubus *minutifiorus, P. J. Muell.

Woods. Rare. South: 3. Coldborough Park Wood, 1888;
Ley. West: 13. Big Wood, Whitfield; Timberline Wood ; and
wood at Poston Lodge, Peterchurch; Ley. This plant occurs also
at Southstones Rock, near Stanford Bridge, in Worcestershire, but
on the borders of Herefordshire, D. 5. A hybrid, foliosus + minuti-
florus was found with it.

Rubus acutifrons, A. Ley.

Districts : 2. Ramsden Coppice, Holme Lacy; Lady Coppice,
Little Dewchurch ; Bolston Wood ; Ley. 3. Yatton Wood; Gorstley ;
Ley. 7. Cagebrook, Clehonger; Ley. 13. Big Wood, Nell’'s Wood,
and Criseley Vallets, Whitfield ; Ley. Bacho farm, Dorstone;
Ley.
Var. *amplifrons, A. Ley.

D. 13. Inlarge quantities in the Big Wood, Whitfield ; first
in 1897. Not discovered at any other station, up to the present.

Rubus *tereticaulis, P. J. Muell.

Rare. D.13. Big Wood, Whitfield, 1905 ; Ley. Elsewhere
recorded for Britain only from Sprowston, Norfolk.
Rubus ochrodermis, A. Ley.

Districts: 7. Wood at Tar’s Mill, Aconbury; Ley. 8. Wood
above Ford Bridge Station, abundantly; Ley. 11. Kingswood,
Kington : Ley.
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Rubus velatus, Lefv.
New District 10. Wood on the Lugg above Aymestry, 1905 :

Ley.
Rubus dumetorum, Wh. & N.

var. *raduliformis, A. Ley.

South—1. Hedge at Tregates House, Llanrothal, 1go4 ; Ley.
3. Hedge, Gorstley, 1906 ; Ley.

North—12. Lane side near Whitney Station, 1905; S. H.
Bickham. Upper part of Brilley parish, near High Grove and at
Bushy Farm, 1905; Ley.

West—13. Hedge near Trelough, Wormbridge, 1q905; Ley.
This well-marked variety is turning out to be widely distributed.
It was found in 1905 abundantly near Caerphilly in Glamorgan ;
also in Radnor and Somersetshire.

Var. *triangularis, A. Ley.

Rare. East 5. Hedges and wood borders at Upper Sapey
Common, also in Worcestershire, in the Valley of Teme, both above
and below Stanford Bridge. Whitbourne and Tedstone Delamere
abundantly., 1907 ; Ley. First discovered in 19or. This plant
occurs also in Wyre Forest, in Worcestershire, near Cleobury
Mortimer Station.

Var. *britannicus, Rogers.
Abundant in the hilly western parts, rarer in the rest of the

county.

South: 1. Glass house Farm, St. Weonards; Ley. White-
rocks, Garway Hill; Mynde Wood, near Bettws Court; Ley. 2.
Great Doward; hedge between Holme Lacy bridge and Station ;
Ley.

Central: 8. Dinmore, near the Church; Ley.

West. 13. Woodbury Hill, Moccas: Snodhill Park Wood,
Dorstone ; Bigwood, Whitfield; Ley. 14. Abundant in the upper
parts of the Crasswall, Monnow, and Michaelchurch brooks; Grwyne
valley; Ley.

Var. diversifolius (Lindl.)

New Districts: 1. Orcop, 1886; Ley. 2. Great Doward,
1906 ; Ley. 4. Hedge of Mill Copse, Cowleigh Park; Town-
drow!!! 5. Stanford Park; Ley. 9. Richard’s Castle, wood
border at the Boney Well, 1904 ; Ley. 10. Stapleton glen, Pres-
teign; Ley. 1I1. Nash; Ley. 12. Railway bank, Pembridge:
hedge, Whitney ; Ley. 14. Cusop; Rev. W. M. Rogers !
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Rubus corylifolius, Sm. Var. sublustris (Lees).

New District : 12. Hedge, Kingsland village, 1903; Ley.

One of our rarest Herefordshire brambles.

Rubus *Bucknalli, White.

Rare. District 3. Wood border at Yatton old Church;
quarry at Littlehope, and borders of the Haugh Wood in the
vicinity ; first in 1895.

On these plants Rev. W. M. Rogers writes : “‘ Indistinguish-
able of R. Bucknalli so far as panicle is concerned, but much less
densely hairy in the stem, which also lacks the resinous or glandular
exudation characteristic of White’s plant.” Mr. White himself
recognised the Herefordshire plants as his species.

Geum rivale, L.

New District: 12. Moseley Common ; hedge near Weston-
bury, 1901; Winterbourne.

Fragaria elatior, Bhrh.

New District : 6. Shucknall Hill; Ley. D. z. Lord’s
Wood, Great Doward; Ley. In both the above localities this
plant would easily pass as a Native. It occurs at other spots on
the Great Doward, where it is clearly introduced.

Potentilla verna, L.

District 3. Bank above Fownhope village, under the Cherry
Wood ; Ley.

Potentilla procumbens, Sibth.

New Districts: 2. Road bank near Much Birch; Ley.
3. Bromsash; Ley. 4. Colwall; Towndrow! 11 and 12. Near
the Apostles’ Farm, Eardisley, in both Districts; Shirl Wood,
Eardisland; Lyonshall; Ley. 13. Dulas; Ley. 14. Hondd;s
valley, above Llanthony, but in Monmouthshire ; Ley. It iu
clear from the above list that this Cinquefoil is a far more generas
plant in Herefordshire than had been thought.

Potentilla procumbers x reptans.

New Districts : 4. Birchwood, Cradley; Towndrow ! Colwall ;
Towndrow! 6. Ashperton Park Wood, and on railway sides,
Ashperton ; Broxash Wood; Docklow ; Ullingswick ; Ley. 12,
Wood Eaves, near Eardisley; Ley. The following localities are
new. District 3. Brainge Farm, Putley ; Ley. 9. Uphampton ; Ley.
14. Old Castle; Ley. This hybrid is, in hilly districts of the County,
more plentiful than either of its parents, and often covers the
banks with a blaze of golden blossoms in July.
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potentilla reptans X gylvestris.

New Districts: 12. Monnington; Ley. 13. Woodbury

i1, in wood-walks; Ley. I4. Honddu Valley above Llanthony,

El;llt in Monmouthshire ; Ley. This still remains one of the rarest
of the segregates.
Agrimonla. Bupatoria, L. .

New District : 11. Kington ; Winferbourne. This completes
the District records for this plant in Herefordshire.

Agrimonia odorata. Mill. |
Districts : 5. Small coppice wood by the Teme at Whit-
pourne; Ley. I4. Thicket at Michaelchurch Court, Ley.

Poterium Sanguisorba, L.
Districts : 5. Roadside at Stoke Lacey; Ley. 8. Ford-
pridge ; Winterbourne.

Poterium tpolygamum, Waldst. & Kit.
District 4. Wynds Point, Malvern ; 4. J. Crossfield.

Rosa pimpinellifolia, L. . | .
New District : 8. Dinmore Hill, near Bodenham, ‘‘a single
bush ”’; Winterbourne.
In dealing with Rosa mollis and fomentosa, it is desirable,

in vi f the paper recently published by the writer on this group
irr: ‘tzll'leewfoom'mzzlpo;P Botany, to restate the distribution of the forms

occurring in Herefordshire, de novo.

Rosa pomifera, Herrm.

Mountain rocks, rare. H 1 .

— Red Daren, atterels, 1907; Ley.

Knownws(iaflt:e I1‘3376 4())1:1 'lglrian-’r-Esgol.) (in Breconshire), but only
recently recognised as undoubtedly this species.
Rosa mollis, 8m.

Rare in Herefordshire, and not known in its eastern or
southern districts.

Central—8. Wormesley Grange, 1891 ; Ley.

North—g. Richard’s Castle, 1904 ; Ley. 10. Mary Knowl,
Ludlow, 1880 ; Ley.
Var. coerulea, Woods.

Rare : only known in one district.

West 14. Thicket on Cefn Hill ridge: Red Daren, Hatterels,

1907 ; Ley.



Rosa submollis, Ley.

Scattered throughout the county, but not common except
in the hilly parts.

South—1. Garway Hill, 1850; Herb. Purchas/ 2. Hare-
wood, 1886; Ley. 3. Littlehope, near Mordiford, 18gg; Cold-
borough Park Wood, 1903 ; Ley.

East—s. Hanley Heath, and Edwin Wood, 1886; Ley.

Central—7. Ridge Hill, Hereford, 1884 ; Ley. 8. Wormes-
ley, 1886 ; Bishopston, 1888 ; Dinmore, 1903 ; Ley.

North—r10. Mary Knowl, near Ludlow, 18;6; Ley. 12.
Kingsland, 1905; Summerpole, Brilley, 1900 ; Ley.

West—i14. Michaelchurch Escley, 1893 ; Llanthony Valley,
1874 ; Ley.
Rosa omissa, Deseg. Var. resinosoides, Crepin.

Not common.

East—4. Cowleigh Park; Towndrow.

West—14. Plentiful on Cefn hill: lane hedges at the top of
the Escley valley, 1907 ; Ley.
Rosa pseudomollis, Ley.

Throughout the county, but not very common.

South—1. In the Buckholt, Welsh Newton, 1885 ; Ley.
2. Bolston, 1901; Ley. 3. Dormington, 1883 ; Ley.

East—4. Cowleigh Park, Malvern; the classical station
from which this rose was described; E. G. Baker!!/ Colwall,
1843 ; E. Lees, in Herb. Bailey !

Central—;. Belmont near Hereford, 18go; Ley.

North—r10. Coxwall Knoll; Ley. 11. Staunton-on-Arrow,
and Peas Grove, Kington, 1884 ; Ley. '12. Shobdon Marsh, 1884 ;
Red Lane, Brilley, 1905 ; Ley.

West—13. Vagar Hill (also in D. 14), 188g; Ley. 14.
Michaelchurch Escley, 1893 ; in the Honddu Valley, 1891 ; Ley.
Rosa Andrzeiovii, Steven.

Very rare ?

Central—y. The Red Hill, Hereford, 1849 ; Herb Purchas !
Rosa Sherardi, Davies.

Not common.

South—1. Orcop, 1886; Ley. 3. Gorsley, on the borders
of Queen’s Wood, 1906 ; Ley.

Central—;. Burghill, 1882 ; Ley.
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North—zo0. Aymestry, 1886; Ley. II. Rough bank near
Nextend Farm, Lyonshall, characteristic and typical, 1905 ; Ley.
Rosa uncinata, Ley.

As the last, but less common.

South—3. Coldborough Park Wood, 1903; Ley.

East—4. Colwall; E. Lees, 1843 ; Herb. Batley! Cowleigh
Ppark, 1893 and 1904 ; Ley. 5. Upper Sapey, 1886; Ley. 6. Bur-
leigh Gate and Little Cowarne, 1900 ; Ley.

Central—7. Breinton, near Hereford, 1882 ; Ley.

North—g. Kimbolton, 1882; Ley. 10. Lingen, 1891 ; Ley.
12. Shirl Wood, Eardisley, 1891 ; Brilley, 1900 ; Ley.

Rosa scabriuscula, Sm.

Widely scattered, and rather common.

South—1. Dewsall, 1883 ; Ley.

East—4. Mill Copse, Cowleigh Park, 1887; Ley. 5. Brock-
hampton ; Ley. 6. Shucknall Hill; 1881; Ley.

Central—7. Callow and the Ridge Hill, 1883 and 1884;
Wareham, 1889; Ley. 8. Dinmore and Westhope Hills, 1882,
1888 ; Bishopstone Hill, 1888 ; Ley.

North—r0. Mary Knowl, Ludlow, 1883: Aymestry and
Deerfold Forest, abundantly, 1881; Ley. II. Lyonshall, 1839 ;

Ley: West—13. Big Wood, Whitfield, 1877 : Moccas and Bredwar-

dine, 1887 ; Ley.
Rosa sylvestris, Lindley.

Not so common as the last.

South—3. Littlehope and Serpent’s Lane near Mordiford,
1873; Ley.

East—s. Thornbury, 1901; Ley.

Central—y. Ridge Hill, 1907; Ley.

North—10. Shobdon, 1882 ; Ley. 12. Whitney-on-Wye,
1884 ; Winforton ; Kingsland, 1882 ; Ley.
Rosa tomentosa, Sm. ex parte.

Generally distributed, and probably the most common
form of this group in Herefordshire.
Rosa farinosa, Rau.

Rare.

South—3. Littlehope, near Mordiford, 1888; Ley.

Central—8. Dinmore Hill, 1891, Westhope Hill, 1888 ; Ley.
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North—g. Kimbolton, 1881; Ley. 10. Aymestry, 188r;
Coxwall Knowl, 1886 ; Ley.

The Herefordshire roses placed under this name are none
of them #ypical R. farinosa of Rau, differing from it in possessing
a few acicles on the peduncle : in other respects agreeing (especially
as regards the Aymestry plant) with Rau’s rose.

Rosa cuspidatoides, Crepin.

Widely spread in the county.

South—2. Rigg’s Wood, Sellack, 1885 ; Bishopswood, 1887 ;
Ley. 3. Mordiford, 1878 ; Ley.

East—s. Edwin Wood, 1886 ; Ley.

Central—8. Bishopstone Hill, 1888 ; Dinmore, 1903 ; Ley.

North—q. Hedge at Orleton Common, 1go3; Ley. Bring-
wood Chase, Ludlow, 1878 : Aymestry, 1886 ; Ley. 12. Whitney-
on-Wye, 1884 ; Ley.

Var. britannica (Deseg.)
Central—7. Callow, near Hereford, 1851 ; Herb. Purchas !/

Var. foetida (Bast.)
East—s. Upper Sapey, 1886 ; Ley.
West—13. Dulas, 1892 ; Ley.
Rosa rubiginosa, L. Var. *echinocarpa (Rip).
West—13. Big Wood Whitfield, 1906 ; Ley.
Rosa obtusifolia, Desv.
New Districts : 11. Kingswood near Kington, 1901 ; Lev.
12. Hedges near Newport House, Almeley, 1901 ; Ley.
Var. frondosa, Baker.
New Districts : 11 and 12. With the type in each District,
1901 ; Ley.
Rosa canina L. Var dumalis (Bechst), f. *rubescens, Rip.
South—2. Hedge at Sellack, 1906 ; Ley.
Var. vinacea, Baker.
Rare.
South—1. Wood border near Callow, 19o1; Ley.
West—14. In the Grwyne Valley, 1874 ; Ley.
Var. arvatica, Baker.
District 4. Bullen Bank, Ledbury ; Bickham.
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Rosa glauca, Vill. *Var. Watsoni, Baker.

Very rare.

North—11. Hedge near the Rodd Barn, Lyonshall, Sep-
tember, 1900 ; Ley.
Pyrus Aris, Ehrh.

District 2. A single tree on the rocks on the north-east face
of Penyard Park Wood, Ross, clearly native, 1902 ; Ley.
Pyrus communis, L. Var. *Pyraster. L.

Recorded in 1895 as ‘‘ probably bird sown ” in the Lord’s
Wood, Great Doward. Further investigation renders it probable
that this tree is a Native on the Great Doward, where it occurs at
more than one station ; Ley.

6«

pyrus *cordata, Desv.

Native : at several stations in the south of the county. Dis-
trict 2. Near the great quarry, Great Doward, at several spots:
one small bush in Penyard Wood, Ross; Ley. 3. In the Haugh
Wood at several places; Dr. Wood /// Recorded in 1895 as P.
communis, L.

This interesting plant cannot be supposed to be anything but
a native plant in the county. The writer has watched it for four or
five seasons at the Great Doward, but has never detected fructifica-
tion. Yet seedlings occur in the vicinity of the older bushes.

Pyrus Malus, L. Var, acerba, D.C.

This form of Wild Apple is found to be far more widely spread
in the county than was supposed when the Flova of Herefordshive
was published. A great part of the apple of the hedgerows, as well
as in hilly woods, consists of this, the truly native form.

Orateegus Oxyacantha, L. Var. oxyacanthoides, Thuill.

District 4. Conygree Wood, Ledbury, Bickham.
Saxifraga tridactylites, L.

District 8. Stoke Prior, abundant ; Winterbourne.

Saxifraga granulata, L.

New District : 8. Field adjoining Stoke Lane, Leominster ;
Winterbourne. Abundant for a quarter of a mile between Risbury
camp and Stoke Prior; Rev. W. E. Thompson. Districts 2.
Meadows at Carey, on the left bank of the river, abundantly ; Ley.
9. Brockmanton and Puddlestone ; Winterbourne.

Cotyledon Umbellicus, L.
District 3. Adam’s Rocks, Backbury ; Ley.

___‘,,,\‘,.,,,-iﬁ
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Sedum treflexum, L. Var. b. *albescens (Haw.).

A great part of the S. reflexum growing on old walls, in stone
quarries, &c., in Herefordshire appears to be the var. albescens
(Haw.), There is, however, no indication that this Stone-crop hag
any claim to be accounted native in the county.

Callitriche stagnalis, Scop.
New District : 4. Pool, Colwall Green ; Iowndrow.

Peplis Portula, L.

New District: 5. Badley Wood Cominon, Whitbourne,
1907 ; Ley.

BEpilobium angustifolium,. L.

New Districts: 4. Eastnor; Mr. A. Bennett. 10. Sunny
Gutter, near Ludlow ; Winterbourne. District 8. Dinmore Hill, in
profusion ; Winterbourne.

Epilobium parvifiorum, Schreb.
New District : 4. Colwall ; Towndrow.

Epilobium roseum, Schreb.
District 11. Ditches at Lyonshall village ; Ley.

Epilobium adnatum, Griesebach.
New District : 4. Railway slopes at Ledbury; Bickham.

Epilobium Lamyi, F. Schultz.

New Districts : 5. Stoke Bliss, 1gox; Ley. 11. Wall base
at Lyonshall village ; Ley. NoTE : This Willow herb has become a
garden weed at Sellack (D. 2) after having been introduced by the
writer when first discovered in Herefordshire.

Circeea alpina, L.

District 2. River side at Carey Islands (left bank); Ley.
The plant recorded at Caplar in 1895 is C. alpina, not C. lutetiana, f,
Anthriscus tCerefolium, Hoffm.

District 4. Wall top, Ledbury, 1903 ; Bickham !

Heracleum Sphondylium, L. Var. *angustifolium, Huds.
Generally distributed.  Districts: 4. Near Bosbury;
Bickham. 8. Moorhampton, near Foxley; Bickham. 13. Wood,
Moccas Park ; Bickham.
+* Caucalis latifolia, L.
Roadside near Leominster, August, 1902 ; Bickham.

(Enanthe crocata, L.

New District: 4. Common on low ground at Ledbury;
Bickham.
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sambucus Ebulus, L.
Districts : 11, Staunton-on-Arrow ; Rev. W. E. Thompson.
13. Roadside between Dorstone and Peterchurch ; Mws. Robinson !

viburnum Lantana, L.
District 4. Near Ledbury; A. J. Crossfield ; Towndrow.

Galium verum, L.
New District : 11. Titley ; Winterbourne.

Galium *erectum, Huds.

Rare. East—s5. Pasture between Cradley and Leigh Sinton,
just within the Herefordshire boundary, 1898 ; Towndrow //
Galium Mollugo, L. Var. *Bakeri, Syme.

Rare. South: District 2. In quantity in a grass field at
Tretire, about 18go; B. M. Watkins. Rough field border near
Sellack, 1905 ; Ley.

Asperula odorata, L.

Districts : g. Eaton Wood near Leominster ; Winterbourne.

12. Coppice near Shobdon ; Winterbourne.

Valeriana Mikanii, Syme.

New Districts : 11. Lyonshall Park Wood, 1898; Rogers;
Ley. 12. Shirl Wood, Eardisland ; Ley.
valerianella olitoria, Poll.

New District 8. Near Leominster : Hampton Court; Win-
terbourne.
Dipsacus pilosus, L.

District 3. Much Marcle, 1901 ; Bickham /

Scabiosa Columbaria, L.
District 4. The Ridgeway, Eastnor; Towndrow /

Solidago Virgaurea, L. Var. *cambrica (Huds).

District 14. On the Red Daren, Hatterel Hills, August, 1888 ;
Ley : Olchon Daren, 1886 ; Ley.
Var. angustifolia, Koch.

Districts 13. Wood near Whitfield, 1906; Ley. 2. Great
Doward, 1904 ; Ley.
Erigeron acre, L.

District 4. Winds Point, Chance’s Pitch, Malvern; Town-
drow.
Petasites tfragrans, Presl.

District 12. Roadside near Whitney Station, 1905 ; Ley.



Doronicum {Pardalianches, L.
District 9. Shrubbery at Eye Vicarage ; Winterbourne.

Senecio erucifolius, L.
District 6. Morton Wood, Ullingswick ; Ley.

Onicus acaulis, Willd.

New District 4. Eastnor; Crossfield : Colwall; Beunett :
Ledbury ; Bickham.
1Onopordon Acanthium, L.

District 4. Purlieu Lane, Colwall ; Bennett.

t+Mariana lactea, Hill.

District 4. Colwall; Foster, Towndrow. 9 or 12. Garden
weed, Leominster ; Winterbourne.
Centaurea tsolstitialis, L.

District 2. On the Minnit Farm, Peterstow; M7, F.
Woodall 1/

Crepis tnicseensis, Balb.

District 4. Pasture at Crump End Hill, Cradley ; Towndrow /
Eieracium.

The nomenclature and sequence of species and varieties, in
this genus, is taken from the late Rev. W. R. Linton’s British
Hieracia, 1905.

Hieracium Pilosella, L.
Var. *concinnatum, F. J. H.

Growing with the type, but less common.

Dowargoﬁlgﬁ, 130 S ;Sllgr:;.stone Farm, Hope Mansel, 1904 : Great

Central—y7. Breinton Common, 1905 ; Ley.

North—12. Wall top, Eardisley, 1904 ; Ley.

e (éY\j/s;neI\z}éllegt It;l<f4 I,-I%r:}i,du Valley, under Taren-r -Esgob ;
Var. *nigrescens, Fr.

Wall tops ; rarer than type, or var. concinnatum.

South—z2. In the quarry, Great Doward, 1894 ; Silverstone
Farm, Hope Mansel, 1904 ; Ley.

North—rzo0. On a wall at Brampton Bryan, 1902 ; Ley.

Note: The Brampton Bryan plant is the true var.

nigrescens, Fr. : the plants at Hope Mansel and Great Doward have
very dark and shaggy heads; but the hair is less black than in

ICI

Fries’ plant. That from the Great Doward is recorded by Rev. W.
R. Linton (British Hieracia, p. 9) as H. peleterianum, in error.

Hieracium taurantiacum, L.

Districts : 9. Puddlestone Rectory, Leominster, at several
spots ; Winterbourne. 11. Kington ; Winterbourne. 13. On the
disused railway line at Vowchurch, abundantly ; Ley.

Hieracium *lasiophyllum, Koch. H. cinerascens, Jord : Fiora p. 193.
Still fairly abundant at the Great Doward, at the stations for
which it was recorded in the Flora, but unknown elsewhere.

var. planifolium, F. J. H. H. pallidum, Fr. Flora, p. 193.
Great Doward, at several stations. Unknown elsewhere.

Var. *euryodon, F. J. H.
With the type at the Great Doward, occasional ; Ley.

Hieracium *rubicundum, F. J. H.
Confined to mountain rocks in the Black Mountain district.

West—14. On the Red Daren, Hatterell Hills ; first in 1886.
See “ Additions,” 1894, p. 4.

Hieracium *stenolepis, Lindeb.

Native on limestone rocks, very rare.

District 2. Great Doward Hill, at one or two stations, along
with the two preceding species, but less abundant; Ley. First
gathered in 1882, but not recognised as H. stenolepis until 1897.

Hieracium *pachyphyllum, Purchas. H. ceesium, Fr. Flora, p. 194.
Still confined to the Great Doward Hill, but locally abundant

there. The plant gathered by Rev. W. R. Purchas at Coldwell,

West Gloucester, in 1847, is certainly this species ; Herb. Purchas !

Hieracium *pellucidum, Leest.

Native in woods, on railway banks, rocks ; more common in
the West than in the Eastern parts of the county. Early in June.

South—2. Great Doward Hill, abundantly; Ley. Road
bank at Riggs’ Wood, Sellack ; Ley.

North—11. Wood above the railway, Lyonshall Park, 1905 ;
Ley.

West—14. Abundant on the Tarens, both of the Hatterel
and Ffwddog ranges ; on the walls of Llanthony Abbey ; Ley.

This plant is much more generally distributed than the
above meagre list of localities would indicate ; but great confusion
has occurred between it and the closely allied species, H. serratifrons,
vars. lepistoides, and cinderella.



Var. *lucidulum, A. Ley.

Native on mountain rocks; seldom met with in the lower
country. June and July.

North—z1o0. Gorge of the Teme at Downton, 1907 ; Ley.
West—i14. Taren-'r-Esgob, Honddu Valley, 1898 ; Ley.

This beautiful and well marked species is much more abundant in
Breconshire than with us.

Hieracium serratifrons, Almq. Var. lepistoides, Johanss.
Native, in woods, on railway banks and rocks ; not rare.
South—2. Great Doward Hill, abundantly ; Ley. 3. Walls
at Woolhope, 1886 ; wood, Backbury Hill, 1900 ; Ley.
East—s. Upper Sapey Common, 1886 ; Ley.

North—i11. Lyonshall Park Wood, with H. pellucidum,
1900, 1905 ; Ley.

Var. cinderella, var. nov.

Aspect and height of var. lepistoides, Johanss, which it
closely resembles in the root-leaves. The following characters
differentiate it from that plant :—

Stem leaf well developed, ovate-lanceolate, often deeply
toothed at the truncate base.

Peduncles long; phyllaries long, narrowly subulate, senes-
cent ; very glandular, floccose on surface, and very floccose-edged.

Heads narrow, light grey to brown, never black : small,
normally cuneate-based. Ligule rather densely ciliate-tipped.
Style livescent.

Native, in woods and on banks: not rare. June. Dis-
tribution in Herefordshire :—

South—z. Penyard Hill, 1849 ; Herb. Forster, in the British
Museum ! 3. Backbury Hill, with var. lepistoides, 1900 ; Ley.

East—4. Wood in Cowleigh Park, Malvern, 1905 ; Ley.
North—r10. Shobdon Hill Wood, 1902 ; Downton Gorge,
1907 ; Ley.

West—13. Big Wood and Criseley Vallets, Whitfield, 1905 ;
Ley.

Other Counties :—

West Gloucester. Symonds Yat; Ley. Nailsworth ; Mrys,
Foord Kelcey !

Worcester. Wyre Forest, 1903 ; Ley.
Brecon. Head of Glyn Collwng ; near Builth, 1900 ; Ley.
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. Ysgwd gwladys, 1904 ; Riddelsdell/ Lisvane,
R dryG;a:lr(Iilo;%ﬁgr plac%s negr Caerphilly, abundantly ; Riddelsdell
udry,
d Ley. '
o Montgomery. Craig Breidden, 1901 ; Ley.
ium *subulatidens, Dahl. . .
Iqiem(-J‘I:Ila‘cive, on mountain rocks: very rare In our a:rea ; ]1.11y.
District 14. Taren-'r-Esgob, in the Monmouthshire portion,
B i i i L h more
i nd its variety cuneifrons, Ley, are muc .
d;};lisnlaclla]l:%riconshire portion of the Black Mountain than in
2 art falling within the Herefordshire Flora. It has not been
;ct)lsnlc)l on the Hatterel Hills, in Herefordshire proper.

jeracium “pla.typhyllun.n. Ley.
Her Native, on mountain rocks ; July. . . ’
istri . Red Daren, Hatterels, about 1897 ; Taren- r-
Esgob Ii)rllsgcrligtl\}[gnmouthshire portion, 1897 and subsequent years ;
i This remarkable Hawkweed is abundant throughout the
Breconshire hills.
jeracium *euprepes, F. J .H.
- Native, on mountain rocks ; July.
District 14. On the Hatterel range, near the nortl’lernmo%t
int in the county of Hereford, 1896; Ley. Taren-1-Esgob,
%):rid'du valley, within Monmouthshire, plentifully, 1898 ; Ley. .
Abundant in the Breconshire portion of the Black Mountain.
In the Eu-vulgata section of Hawkweeds,‘ several of bthe
described by Scandinavian botanists have quite recently been
o ised as British. Some of these occur in Herefqrdshmef: 111t is
ricog?ore thought desirable to insert here a short description of these
; ?xfs together with the scheme of arrangement in which they are
pciaceé by Dahlstedt, Bidrag till Syd. Sver. Hier.
SECTION VULGATA. " and
ands :
. Hairs more numerous than or equaling g
A Pliy]laries + floccose, especially on their margins.
I. Glands + dense. '
(@) Hairs fairly dense, phyllaries fairly floccose.

1. acroleucum, Stenst.
2. vulgatum, Fr. . .
(b) Phyllaries + densely glandular, efloccose, with hairs

scattered to dense.
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3. pinnatifidum, Lonnr.
var. vivarium, Lonnr.
[conspersum, Norrl.]

IT. Glands scattered or few.
4. subramosum, Lonnr.
B. Hairs fewer than glands, or in some cases o : phyllaries
floccose-margined.
5. Sub-species, scanicum, Dahl.

6. irriguum, Fr.
[sciaphilum, Uechtr.]

C. Glandular : hairs o, or very few : phyllaries efloccose.
I. Styles dull.
() Leaves glabrous.
7. anfractum,
(0) Leaves + pilose.
8. cacuminatum, Dahl.
var. barbareefolium, Lonnr.
9. diaphanoides, Lindeb.
10. ornatum, Dahl,
I1. Styles yellow.

11. diaphanum, Fr.
var. glaucovirens, Dahl,

Hieracium *vulgatum, Fr.

Very rare : unkown in any of the South-Welsh counties.
North—r0. Wall top at the Forge, Downton, 1907 ; Ley.

H. pinnatifidum, Lonnr.

Stem tall, flexuose, violascent below and pilose, slightly
pilose and with stellate pubescence above. Leaves 3—4, the outer
withering early, not in a rosette; outer oval, with broad short
teeth or sub-entire ; inner oval-oblong to oval-lanceolate ; inner-
most lanceolate-oblong to lanceolate, acute, with many short teeth,
or pinnate-dentate.

Stem leaves distant, the lower often large, ov.-lanceolate to
lanceolate, long pointed, pinnatifid-dentate, especially at base, often
laciniate, or many of the leaves slightly dentate ; all violascent
beneath, pilose, with stellate pubescence on mid-rib.

Panicle ample, lax, lower branches remote, upper approxi-
mate, long, exceeding acladium. Peduncles white-floccose, with
many rather strong dusky hairs and few scattered glands.
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i base.
lucre medium, somewhat slende;, rour}ded at
h llarIiE: (iinear-lanceolate, inner green margined, with long naked
’ ¥1ts slightly floccose at base, with fairly numerous black glands
aﬁﬁ somewhat fewer hairs. Styles yellowish or dingy.

var. vivarium, Lonnr.
Heads with glands only.

p-epecies scanicum, Dahl. . . '
o Characterised by stem and petioles with long fine hair below ;
es fewer, broader, ovate to ovate-lanceolate, quickly dpcreasmg
!ea"ize brigilt green ; teeth of root leaves often broad triangular ;
gl Sthe’ peduncles densely glandular, and with long soft hair ; heads
erk, glandular, usually epilose.

H. cacuminatum, Dahl. g -
tall, robust, softly pilose below, sparingly flocculose.
I%gzrges dull green ; basal oval to ov.-elliptic with broad sharp
teeth, inner ovate elliptic to ov.-lanceollate, sul?ullate-dentate or
4 .
idly or gradually narrowing to long petioles.
serrate,sigg: 13elave§ 4-6, decreasing, lower petioled, ovate, ov.-
lanceolate to lanceolate, with subulate teeth or serrate dentate,

i eath, margin ciliate. ’ '
pilose blfrfnicle contgracted, with distant lower and approximate

hes, all erect-patent.
upper l1)>reaglw§nclses short ﬂ%ccose, with slender scattered stalked

head. Heads rather broad, darkish green, truncate
lg)le?g\(alvs unl;ilf;llaries rather narrow, lir}ear-lapceolate, subacute,
sparingly flocculose, especially on margins, with rather numerous
blljackish slender glands. Ligules glabrous; style dull.

Var. barbaregefolium (Lonnr.) : .

Differs from the type by its stem leaves narrower, lanceolate,
+ sharply longly and unequally pinnati-dentate at base; by its
broadish phyllaries, efloccose, with shorter stouter glands.

H. cacuminatum, Dahl. differs from H. scz:aphzlum, Uechtr.
in its less numerous stem leaves, contracted panicle,and glabrous
ligules : the heads also are more truncate at base, and the peduncles
bear fewer bracteoles. o

The following distribution in Herefordshire is at present
known.

Hieracium pinnatiidum Lonnr. Var. *vivarium (Lonnr.)
Rare; June and July. .
South—z. Wall side at Kerne Bridge, 1899 ; Ley.



106

North—i11. Lyonshall Park Wood, in the railway cutting,
1898, 1900, f; Ley.
A frequent form in South Wales.

Subspecies *scanicum, Dahl.

Rare. June and July.

South—z. Great Doward, 1898 ; Ley.

Central—8. Wood bank at Bredwardine Bridge, 1898;
Ley. :
North—r10. Rocks at the Hay mill, Downton, 1907 ; Ley.

West—14. Taren-’r-Esgob, on the Monmouthshire portion,
not abundant, 1898 ; Ley.

Hieracium *sciaphilum, Uechtr.

Common ?; July.

South—1. Goldsmith’s Wood, Ganarew ; Ley, 2. Sellack
and King’s Capel, in the railway cuttings; Ley. Great Doward,
common ; Ley.

West—14. On the Darens both of the Hatterel and
Ffwddog ranges, plentifully; Ley. Much more generally distri-
buted in the county than the above notes would appear to indicate ;
but confused until quite recently with H. cacuminatum, Dahl.,
and its variety barbareafolium (Lonnr.)

Var. *amplifolium, Ley.

In woods, rather common ; June and July.

South—2. Great Doward, abundantly; Ley. Penyard Park
Wood, Ross : Caplar Wood, at the Slip : road bank, Kerne Bridge ;
Ley. 3. Haugh Wood ; Ley.

East—6. Westhide Wood ; Ley.

West—14. On the Red Daren, Hatterel Hills ; Ley.

Var. *strumosum, Ley.

Woods, rare ?  July.

West—14. In woods at the bottom of the Gwryne valley,
in the three counties of Hereford, Monmouth, and Brecon, 1903 ;
Ley.

Hijeracium *septentrionale, Arv. Touv.

Banks and field borders, rare. July.

South—1. Road bank at Panbrook, Llangarren, 1888,
Igo2; Ley.

West—13 or 14.  Field border near Hardwicke, 1886 ; Lev
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Hieracium *cacuminatum, Dahl

Common ? July.

South—z. Hedge Bank at Dadnor, Bridstow, 1896 ; Ley.

East—4. Wood in Cowleigh Park, 1905; Ley. 5. Edwin
Wood, 1901 ; Ley.

North—g. Walls, Richard’s Castle, 1904 ; Ley. 12. Hedge
bank near Brilley, 1900 ; Ley.

var. barbaresefolium, Lonnr.

Common ? July.

South—=2. Wall top at Walford, 1895, good and charac-
teristic : bank near Kerne Bridge, 1897; road bank, Harewood
Park, 1902 : road bank, Much Fawley, 1902 ; Ley.

East—4. Cowleigh Park, Malvern, 1892 ; Towndrow /

Both H. cacuminatum and its variety grow at and near
Malvern Link, in Worcestershire ; Towndrow/

Hieracium stictophyllum, Dahl. Var. *serpentinum, F. J. H.

H. sparsifolium, Lindeb.; ““ Additions to t}}e Herefordshire
Flora,” 1804, P. 4. Not found in any further station in our area ;
but occurring at Taren-'r-Esgob just beyond the Monmouthshire

boundary.

Hieracium tridentatum, Fr.
Rare in Herefordshire and only known at a single station.
District 3. Gorsley Quarries, 1893, fine and typical ; Ley.
The records for H. tridentatum in the Flora, p. 195, must all
of them be placed under H. Friesii, Dahl.
It must be mentioned that Prof. Elfstrand placed the
Gorsley plant here attributed to H. tridentatum to H. rigidum,
Hartm., var. scabrescens, Dahlst.

Hieracium rigidum, Hartm. Var. *Friesii, Dahl.

Road banks, wood borders, &c.; widely distributed,
especially in the West of the county. July, August.

The stations given in the Flora for H. tridentatum should
be transferred to this plant. Add the following stations :—New
District 13. Big wood, Whitfield, 1897 ; Ley. Districts 1. Road bank
Llancloudy, and Panbrook, Llangarren; Ley. 2. Harewood E'nd
pitch, 1894; 3. Gorsley, 1878, 1888; Ley. 12. Bredwardine
Bridge and Brobury, 1880 : Badpatch wood, Kinnersley, 1902 ; Ley.

This Herefordshire plant differs from type H. Friesii in having
the leaves efloccose, and heads with numerous glands and hair«
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From H. tridentatum they differ in the nearly entirely aphyllo-
podous habit, in the larger and darker heads, and in the entire or
nearly entire upper leaves. The Rev. W. R. Linton places them
under H. Friesii as a /. '
Var. *scabrescens, Dahl.

Very rare. July.

District 12. Road bank between Brilley and Summer Pole,
1900 : cultivated since that date; Ley.
Hieracium boreale, Fr.

The most common Herefordshire form seems to fall under
that called eu-sabaudum of Zahn, characterised by having its stem

very hairy from the base to the heads, including the phyllaries
themselves.

A plant answering to H. obliquum of Jordan in being less
hairy in all its parts, and having smaller lanceolate leaves, occurs
on the Red Daren, Hatterel Hills (D. 14).

Another form which appears to be the var. eminens of Jordan,
with glabrescent stems and heads, the leaves ovate, broader, and
coarsely toothed, occurs in several places in woods : Bolston wood,
1888, 1891 (D. 2) : Haugh Wood, 1891 (D. 3); Ley. This form is
not rare in Wales.

Hypochoeris *glabra, L.

Native ? Very rare.

East—4. Chances Pitch, Colwall, 1902 ; Towndrow !
Campanula latifolia, L.

New District: 4. Ash Coppice, near Cowleigh Park, 1900 ;
Towndrow. Compare E. Lees, ‘“ Malvern Botany,” Ed. III., where
the record is given “ Wood near Cowleigh Park.”

Campanula rapunculoides, L.

District 4. Persistent as a garden weed at Underdown,
Ledbury ; Bickham.

Pyrola rotunaitolia, L., recorded for Herefordshire by Mr. Ridley, is probably a
clerical error for P. minor, L.; Mr. A. Bennett in lit. Nov., 1902.

Lysimachia nemorum, L. _
District 0. Whitecliffe Woods near Ludlow ; Winterbourne.
Anagallis coerulea, Schreb.

New District: 4. “ Colwall, in abundance, Mr. Mackie " ;
Towndrow.

Vinca minor, L.

New Districts : 6. Humber, but introduced ; Winterbourne.
9. Near Ashley Moor, Orleton; Winterbourne.

St
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Bla,okstonia. perfoliata, Huds. . .
New District: 12. Cursneh Hill, Lgommster; Wm§erbowne.
District 4. Bullen Bank : edge of Conigree Wood ; Bickham.

a pulchella, L.
ErYthrIa\IaewpDistric’c: 2. Welsh Newton; Bickham ! Dist.rjct 4.
Conygree Wood, Ledbury; Bickham. 8. Pasture near Dinmore
Church : Wood walk under Burghope Wood, 1903 ; Ley. 13. Wood
walk, Big Wood, Whitfield, 1902 ; Ley.

Gentiana Amarella, L. . . ‘

New Districts : 6. Morton Wood, Ullingswick : old lime
kiln in Broxash Wood, Ullingswick; Ley. 8. Bishopstone ;
Rev. W. E. Thompson.

Gentiana campestris, L.
New District: 13. Turnastone, 1903; Mrs. Green !/

Cynoglossum officinale, L. '

New District: 10. Sunny Gutter, near Ludlow; Winfer-
pourne. Districts 4. Sandy bank, Eastnor, Bickham. 9. Eaton
Hill near Leominster ; Rev. W. E. Thompson.

+* Asperugo procumbens, L. .
District 4. Ledbury, in considerable quantity, 1903;
Bickham !
yAnchusa sempervirens, L.
Districts 2. In several spots on the Great Doward :
Sellack; Ley. 9. Eyton; Winterbourne.

Myosotis collina, Hoffm. '
District 3. Lane side near Backbury Hill; Ley.

Lithospermum officinale, L. '
District 4. Bullen Bank, Ledbury; Bickham.

Datura Stramonium, L.
Appears yearly in garden crops at Underdown, Ledbury -
(D. 4); Bickham.

Hyoscyamus niger, L. ‘ '

New District : 9. Potato field near Steen’s Bridge, noticed
for two years; Winterbourne. Districts 8. Sand pit at Hampt?’n
Court in great plenty, “ noticed during at least twenty-five years” ;
Winterbourne. ~ 10. Ruins of Stapleton Castle, Presteign ; Woolhope
Club Excursion, 1898 !!

+Mimulus luteus, L. . .
District 12. Shobdon Marsh, Pembridge ; Winterbourne.



Limouella aquatica, L.
New District: 2. Margin of Lough Pool, Sellack, 1904,
1905; W. R. Linton, A. Ley. ’

Veronica scutellata, L.
District 9. Frequent in ditches near Leominster; Rep,
W. E. Thompson.

Pedicularis palustris, L.
New District : 11. Moseley Mere near Kington; Ley.

Orobanche major, L.
District 4. Wind’s Point, Colwall; Towndrow.

Lathreee Squamaria, L.
New District : 8. Dinmore wood, near the railway ; Wintes.
Dourne. :

Verbena officinalis, L.
New Districts: 3. Quarry near Stoke Edith; Ley. 4.
Upper Mitchell, near Ledbury ; Bickham.

Mentha longifolia, Huds. Var. Nicholsoniana, Strail.

A Mint sent by the writer to Abbé le Strail in 1887, through
the London Botanical Exchange Club, was thought by him worthy
of receiving a varietal name, and was named by him as above after
Mr. George Nicholson, of Kew, through whom he received it. It is
however, the usual form of M. longifolia, Huds., growing in Here-
fordshire, and the one which he has been accustomed to think
the type of the species. The specimens sent to the Abbé le Strail
were gathered on the river side, Whitney, D. 12.

Mentha tviridis, L.
District 9. Eyton Common ; Winterbourne.

Mentha piperita, L.
New District: 9. Eyton Common; Winterbourne. Dis-
trict 4. Colwall; Towndrow /
Menthg hirsuta, Huds. Var. *sub-glabra (Baker).
South—2. At the New Weir, Great Doward ; Ley.
Central—7. On the Lugg at several spots near Mordiford; Ley.

Mentha sativa, L. Var. paludosa (Sole).

New District: 3. Ditch-side at Ford End Farm near Linton ;
Ley.
Mentha *gracilis, Sm.

River side thicket at the Great Doward, apparently native,
1906 ; Ley.

Origanum vulgare, L. ' i
New Districts : 9. Brockmanton ; Winterbourns. 12. Near

Baron’s Cross, Leominster ; Winterbourne.
var. megastachyum (Link). o

New District : 2. Great Doward Hill, in many spots ; Ley.
District 10. Dry bank, along with the type, near Aymestry, 1905 ;

Ley.
Thymus Chamseedrys, Fr.
New District : 4. Colwall ; Towndrow /

Oalamintha Clinopodium, Spenn.
New District : 4. Chance’s Pitch, &c.; Crossfield. Led-

bury, abundantly ; Bickham.
Calamintha *arvensis, Lam.

Very rare in the county. District 4. In the grounds at
Wind’s Point, near Malvern ; Crossfield.

Salvia *tverticillata, L.
Near the railway station, Colwall (D. 4), 1906 ; Bickham.

Salvia *pratensis, L.
Very rare ; native ?
District 3. Bank on Backbury Hill, 1902 ; Bickham.

Nepeta Cataria, L.
New District: 4. Between Ledbury and Eastnor, also

between Ledbury and Colwall ; Bickham.
Scutellaria galericulata, L.

Districts 8. Wig Wood ; and on the Lugg at Hampton
Court ; Winterbourne. 12. Shirl Wood, Eardisland ; also a white form ;
Ley.

Marrubium vulgare, L.}
New District: 4. Waste ground, on the Jubilee road,
Malvern ; Crossfield. Colwall Hill ; Towndrow. Mitchell, near Led-

bury ; Bickham.

Stachys palustris, L.
New District : 4. Evendine, Colwall ; Ben

Lamium purpureum, L.
New District : 4. Towndrow.,

Teucrium Scorodonia, L.
New District: g. Kimbolton ; Winterbourne.



Plantago Coronopus, L.
District 4. On road sides and garden walks, Ledbury, 1902 ;
Bickham.

Chenopodiu™ polyspermum, L.

New District: 8. Ivington, near the Camp ; Woolhope Club
Expedition, 1goo ! !!
Chenopodium urbicum, L. Var. intermedium, Moq.

District 4. On rubbish at Ledbury Park ; Bickham.

1Fagopyrum esculentum.
District 4. Colwall ; Towndrow.

Rumex crispus x obtusifolius: Rumex pratensis, M. & K.
New District : 4. Colwall ; Towndrow.

Rumex Hydrolapathum, Huds.
New District : 4. In the old Canal, Upleadon ; Bickham,

Asarum europzum, L,
“ Recently planted in Eaton wood, Leominster ”’; Winter-
bourne.

Aristolochia Clematitis, L. is still in existence in the locality
where it was first noticed, at Ross; Ley.

Daphne Mezereum, L.'
District 2. In the Lord’s Wood, Great Doward, March, 1907,
‘“ apparently native ’ ; Miss Matthews, Clifton, in lit.

Daphne Laureola, L.
District 4. Coneygree Wood, Ledbury ; Bickham.

Mercurialis annua, L.
Very rare in Herefordshire.

District 12. Leominster, on recently moved soil, 1906 ;
Winterbourne.

Ulmus surculosa, Stokes. Var. glabra, Mill.
New District : 12. Hedge near Pembridge ; Ley.

Ulmus montana, Stokes. Var. nitida, Syme.

New District : 12. Hedge at Weston : the great Wych tree
at Moorcourt is this variety ; Ley.

Parietaria officinalis, L.
New District: 4. Colwall ; Bennett.
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Urtica dloica, L. Var. 'microphyl]é,. Hausmann.

See Notes in Bot. Fxchange Club Rep., 1905, p. 184. Not
ancommon in the county. District 2. River side at Carey : Sel-
Jack : Weston-under-Penyard, 1902, 1906; Ley. 7. Breinton,
1905 ; Ley-
+Carpinus Betulus. L.

District 4. Hedge near Hatfield ; Bickham.

galix triandra, L. Var. Hoffmanniana, Sm.

New District: 3. On the Sandford brook at Ford End
Farm; Ley. District 7. On the Lugg and lower Frome, near
Mordiford and Longworth ; Ley.

salix fragilis, L.
Districts 9. Wet hedge near Woofferton Junction; Ley.
12. Hedge at Weston ; Ley.

Juniperus communis, L.
District 10. Deerford Forest; “a small hill covered with
Juniper 7 ; Winterbourne.

Spiranthes autumnalis, Rich.

New District: 4. Crump End Hill, Cradley; Towndrow.
District 13. Dorstone; Mrs. Powell. 14. Llywn-celyn, Honddu
Valley ; Ley.

Cephalanthera ensifolia, Rich.
District 2. Copse on the Great Doward ; H. Southall.

Orchis pyramidalis, L.

District 4. Bullen bank, Ledbury, in fair quantity, 1903 ;
Bickham.
Ophrys apifera, Huds.

District 8. Near Ford Bridge Station, 1905 ; Winterbourne.

Habenaria albida, R. Br.

District 14. Grwyne valley; seen again in I9o4; Ley.
Head of Cusop dingle, 1899 ; also a single specimen of the hybrid,
H. albida % conopsea ; Dr. Wood ! !

Iris foetidissima, L.
District 4. Coneygree Wood, Ledbury ; Bickham.

Iris Pseudacorus, L.

District 4. Common between Ledbury and Colwall ; Bick-
ham.
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Naroissus Pseudo-narcissus, L.

District 12. Meadows at Eardisley in large quantity ; also
a robust variety bearing a crown with recurved lobes, and perianth
nearly or quite concolorous with the crown; Binstead //! This
variety appears nof to be the var. b. lobularis, Haw., the ““ Tenby
Daffodil.”

Convallaria majalis, L.

New Districts : 10. Wood at Wigmore ; Mr. C. B. Hurst,
12. Shirl Wood, Eardisland, 1goo; Ley. District 3. Very fine and
plentiful in the north part of the Queen’s Wood ; Ley.

Allium vineale, L. Var. Bulbiferum, Syme.

Rare. New District: 4. Bullen Bank, Ledbury, “only a
few plants,” 19oz ; Bickham.
Gagea fascicularis, Salisb.

New District: 4. Purlieu Lane, Colwall, 1899 ; Mr. W. H,
Jones, fide Towndrow.

Narthecium Ossifragum. Huds.
District 14. Upper edge of the Park Wood, Craswall,
“ plentifully 7’ ; Dr. Wood.

Junocus obtusifolius, Ehrh.
New District : 13. Bog near Wormbridge ; Bickham.

Typha angustifolia, L.

District 3. Planted in a small pool near the railway, Stoke
Edith; Ley.
Sagittaria sagittifolia, L.

District 2. Quite cstablished in the Wye at Strangford,
1905 ; Ley.
Butomus umbellatus, L.

District 2. Established and increasing in the Wye at and
near Sellack. With the Sagittaria at Strangford, 1905 ; Ley.

Potamogeton decipiens, Nolte. Var. salicifolius, Ar. Bennett.

This Pondweed will now have to be named P. salignus, Fryer.
Still to be found near Carey, but not known at present in any fresh
stations ; Ley.

Scirpus setaceus, L.

New District : 4. Brand Lodge ; Crossfield : Colwall ; Town-
drow !

Soirpus lacustris, L.
New District: 4. On the Lugg and lower Frome, near
Mordiford and Longworth ; Ley.
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Eriophorum latifolium, Hoppe.

District 3. Bog in Queen’s Wood ; Ley.
Oarex ovalis, Good.

New District: 4. Meadows adjoining Cowleigh Park;
Bickham !

Carex acuta, L.
District 7. On the lower Frome at Longworth ; Ley.

Oarex strigosa, Huds.
District 3. Mains Wood, Putley ; Ley.

*»Panicum Crus-galli, L.

District 4. Weed in garden ground at Ledbury, 1903;
Bickham.
Alopecurus fulvus, Sm.

New District : 4. Crump End Hill, Cradley ; Towndrow.

phleum pratense, L. Var. *nodosum (L.).
District 4. Ledbury, 1902 ; Bickham.

Agrostis canina, L.
New District : 3. Bog in the Queen’s Wood ; Ley.

Calamagrotis epigejos, Roth.
New District: 13. Wet hedge near Wormbridge; Ley.
District 3. Bog in the Queen’s Wood, with the last ; Ley.

Koehleria cristata, Pers.
New District: 3. Marcle Ridge in two spots and in fair
abundance 1899 ; Ley.

Molinia varia, Schrank.

District 12. Rough ground near Bushy Farm, Brilley, 1905 ;
Ley.
Catabrosa aquatica, Beauv.

District 12. Ditch at Pembridge Station, abundantly, 1901 ;
Ley.
Poa compressa, L.

District 4. Ledbury ; Bickham.

Glyceria aquatica, Sm.
New District : 4. In the old canal, and in a pool adjoining
it, near Ledbury ; Bickham.

Festuca rigida, Kunth.
District 4. Ledbury ; Bickham.
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Festuca sciuroides, Roth.
District 4. Malvern Hills, in Upper Colwall ; Bickham.

Bromus ramosus, Huds. Var. Benekenii (Syme).
New District : 4. Wood at Ledbury, 1904 ; Bickham !/

Bromus erectus, Huds. wvar. *villosus, Bab.
District 4. Bullen bank, Ledbury ; Bickham.

Bromus racemosus, L.
District 4. Meadow at Underdown, Ledbury ; Bickham.

Brachypodium pinnatum, Beauv.
District 4. Bullen bank, Ledbury, 1902 ; Bickham !

Hordeum secalinum, Schreb.
District 4. Bullen bank, Ledbury, 1902 ; Bickham !

Hordeum murinum, L.
District 4. Ledbury, 1902 ; Bickham.

Athyrium Filix-feemina, Roth. Var. *Watsoni, Syme.

District 14. In the Grwyne valley; a plant answering well
to Watson’s type specimens ; gathered about the year 1875; Ley.
Lastraea Oreopteris, Presl.

. District 3. Main’s Wood, Putley : Queen’s Wood, Gorsley ;
ey.
Equisetum syivaticum, L.
New Districts : 4 and 5. Cradley ; Crossfield ; Towndrow.

Lycopodium clavatum, L.

District 1o. On Cole’s Hill, near Presteign, abundantly:
Woolhope Club expedition, 1898 ; Ley.

17

Woolbope  aturalists” Field Club.

MOSSES.

Note.—The nomenclature and ovder adopted in the following notes is taken from
Dixow’s Handbook of British Mosses, Ed. i1.

Catharinea undulata, W. & M. Var. minor, W. & M.

New District : 11. Corton Wood, Presteign, 1905; Bin-
stead 1!/
Polytrichum nanum, Neck.

New District : 12. Open hilly ground at and near Pentwyr
Camp, Brilley, 1905 ; Binstead ; Ley.
Polytrichum aloides, Hedw.

New District : 5. Bringstye Common ; Binstead.

Polytrichum urnigerum, L.
District 1. Corton Wood, Presteign, 1905 ; Binstead ! !/

Polytrichum commune, L.
New District : 5. Rare, Bringstye Common ; Binstead.

Diphyscium foliosum, Mohr.
District 11. Corton Wood, Presteign, 1905; Ley. 14.
Grwyne Valley ; Binstead.

Archidium alternifolium, Schp.

New District: 2. Barren pasture at Little Dewchurch,
1898; Ley. District 12. Open hilly ground near Bushy Farm,
Brilley, 1905 ; Binstcad ; Ley.

Pleuridium axillare, Ldb.

New District : 12. Questmoor, Eardisley ; Biustead. Dis-

trict 8. River bank, Letton ; Binstead.

*Ditrichum tenuifolium, Ldb.
Very rare. District 13. On the dried mud of a pool in
Moccas Park; Ley.

Ditrichum fiexicaule, Hpe.
District 3. Exposed limestone on the summit of Cherry
Hill, Fownhope ; Ley.

-
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Var. densum, Braithw.

New District: 5. Whitbourne; Tedstone Delamere ;
Binstead.
Seligeria Doniana, C.M.

District 2. Shady rock in Castle Meadow Wood, Caradoc ;
1906 ; Ley.
Seligeria *acutifolia, Ldb.

Rare: only on limestonc. District 2. With S. pusilla,
B. & S., at Arthur’s Cave, Great Doward, 1898; Ley.

Seligeria recurvata, B. & S.

New District : 2. West face of the Great Doward, 1906 ;
Armitage, Binstead !
Dichodontium flavescens, Ldb.

New District: 5. Stream at Elmer’s End, Bringstye;
Binstead.

Dicranella heteromalla, Schp.
New District : 5. Whitbourne, {requent; Binstead.

Dicranella varia, Schp.
New District : 5. Whitbourne, common ; Binstead.

Campylopus fragilis, B. & S.
District 2. Conglomerate rocks, Penyard Hill, Ross, c. fr.,
1898 ; Miss E. Armaitage.
Dicranum Bonjeani, De Not. *Var. juniperitolium, Braithw.
District 5. Bringstye Common ; Biustead.
Dicranum majus, Turn.
District 5.  Woodlands, Whitbourne ; Binstead.

Dicranum fuscescens, Turn. Var. *falcifolium, Braithw.

Rare. District 2. Conglomerate rocks, Penyard Hill, RRoss,
1898 ; Miss L. Armitage !
Fissidens exilis, Hedw.

New District : 12. Eardisley, Biustead.

Fissidens incurvus, Starke.
District 5. Whitbourne ; Binstead.

Fissidens crassipes, Wils.
New District : 5. In the Teme at Whitbourne ; Binstead ! !!

Fissidens adiantoides, Hedw.
New District: 5. Whitbourne, occasionally ; Binustead.
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Grimmia orbicularis, Bruch.
New District : 1I. Nash Scaur, Knill, abundantly; Bixn-

stead 1!/
Grimmia trichophplla, Grev.

Districts : 2. Penyard Hill, Ross; Armitage, Binstead.
5. Walls at Bringstye, fruiting ; Binstead.

Grimmia subsquarrosa, Wils.
New District : 14. Crib-yr-garth, 1893; Ley.
Rhacomitrium heterostichum, Brid.
Districts : 2. Huntsham Hill, with the next; Miss E.
Aymitage. Stone under Stanner Hill, but within the county ;
Binstead ! /!

variety *gracilescens, B. & S.
District 2. Huntsham Hill, 1906 ; Armitage ; Binstead /

Ptychomitrium polyphyllum, Furnr.

New District : 5. A single tuft at the Ford, Whitbourne ;
Binstead.
Hedwigia ciliata, Barh. Var. viridis, Schp.

New District : 11. Roofs at Nash Scaur, Knill ; Binstead.

Acsaulon muticum, C. M.

New District: 5. Badley- Wood Common, Whitbourne ;
Binstead. District 12. Open fallow near Pentwyn Farm, Brilley,
105 ; Binstead, Ley.

Phascum Floerkeanum, W. & M.
New District : 6. Shucknell Hill, 1903 ; Ley.

Phascum curvicolle, Ehrh.
New District : 2. Little Doward Hill ; Binsfead.

Pottia recta, Mitt.
New Districts: 2. Little Doward Hill; Binstead. 6.
Shucknell Hill ; Binsfead. District 3. Fownhope ; Binstead.

Pottia bryoides, Mitt.
New Districts: 6. Shucknell Hill, 1903; Binstead!//
13. Clifford Castle, on old mortar ; Binstead.

Pottia truncatula, Ldb.
New District : 5. Whitbourne ; Biustead.
Pottia intermedia, Furnr. ) )
New District: 5. Poswick. Not uncommon at Whit-
bourne ; Biustead.

jHi
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Pottia lanceolata, C. M. )
New Districts: 5. Elmers’ End and elsewhere in Whit-
bourne ; Binstead. 11. Nash Scaur, Knill ; Binstead ! !/

Tortula lamellata, Ldb.
New Districts: 3. Fownhope; Binstead. 4. Breinton
Common ; Binstead.

Tortula rigida, Schrad.
New District : 3. Fownhope ; Binstead.

Tortula *cuneifolia, Roth.

Rare.

East. 5. Hedge banks at Bringstye and Badley Wood,
1900 ; Binstead.

Central. 7. Breinton, 1899 ; Binstead. 8. Brobury Scaur ;
Binstead.

North. 12. Hedge bank, Eardisley ; Binstead.

Tortula Vahliana, Wils.
New Districts: 7. Breinton Common, during several
seasons ; Binsiead. 8. Bishopstone; Binstead.

Tortula *angustata, Wils.

Usually on hedge banks; rather rare.

South. 2. Hedge bank, King's Capel, 1903, 1904 ; Ley.

East. 5. Whitbourne, in several localities ; Binstead.

Central. 7. Bank at Breinton Common ; Biustead !

North. 9. Kimbolton; Rev. W. E. Thompson. 12. Whit-
ney, on a bank near the Station, plentifully, 1906 ; Ley.

West. 14. Hedge bank near Rowlstone, Woolhope Club
Expedition, 1906 ; Binstead !/ !

Norte.—The record of this moss in Transactions of the Wool-
hope Club, 1894, p. 210, for “ Moorland banks and rocks near
streams,” referred to a variety of T. subulata, Hedw. The present
plant appears to affect hedge banks.

Tortula mutica, Ldb.
District 5. Whitbourne ; Binstead.

Tortula ruralis, Ehrh.

District 5. Tedstone Delamere; 7. S. Lea. Whitbourne ;
Binstead.

Tortula papillosa, Wils.

New District : 5. Whitbourne, and necar Tedstone Dela-
mere ; Binstead ! !/

Barbula lurida, Ldb. .
New District : 5. Whitbourne ; Binstead !/ /

Barbula tophacea, Mitt. ' .
New District : 6. Shucknell Hill ; Binustead.

Barbula 