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One very interesting possibility would be to include population data for rare plants in maps.
This would add to the scope of most existing registers but could have several wider benefits.
For the statutory conservation agencies, in particular, population data can help in selecting
Sites of Special Scientific Significance. The Guidelines for Biological Site Selection
(Ratcliffe, 1989), for instance, seek to conserve “the largest populations of all the scarcer
species within an Area of Search” [p.27] and “any particularly large population of a species
with restricted distribution at the edge of its range” [p.218]. Tt would be especially useful
from a conservation standpoint to identify these populations in County Rare Plant Registers
and, more generally, maps of population size could help illuminate aspects of species
ecology.

ANDY JONES

Countryside Council for Wales
Plas Gogerddan, Aberystwyth
Ceredigion, SY23 1BP

! From December 2002 the NBN Trust are offering 1:50,000 scale OS map tiles for the
whole GB in 5 CDs for £15.00 with every copy of ‘Recorder 2000°, further details:
" maps@nbn.org.uk.

THE PROSTRATE JUNIPERS OF PEMBROKESHIRE

A) RECENT HISTORY

The earliest known mention of juniper in Pembrokeshire is from Ordnance Survey maps, The
first edition of the 6 inch OS map for Ramsey Island published in the late nineteenth century,
map number 52020NW, has an “Ogof Juniper” on the east side of Ramsey at SM 704242,
Later maps show Ogof Juniper about 100 metres to the north.

The first botanist to record juniper in Pembrokeshire was Mrs. M. Barnes of St.Davids. No
details of her discovery are available to the author other than that it was growing on a cliff on
Ramsey Island in 1961 (Nature in Wales Vol.7, page 171.) Between 1962 and 1966 Mrs, L
M. Vaughan and T. A, W. Davis (TAWD) botanised on Ramsey and compiled a joint species
list. They noted two juniper bushes on the sheltered east side of the istand. One was
described as a ‘fine bush’ and the other was in an adjacent cove. One of the two bushes they
observed was in fruit and the more southerly of the two was ‘much damaged’. The uncertain
status of juniper in Pembrokeshire at that time was revealed by TAWD’s comment ‘perhaps
native’ in his 1970 ‘Plants of Pembrokeshire’.

In August 1973 the author visited Ramsey during a Nature Conservancy Council sea-cliff
vegetation survey and completed rare species forms for three separate prostrate juniper
bushes at SM705242, 705243 and 706237, Unfortunately the largest juniper recorded in
1973, the one nearest to Ogof Juniper, had disappeared by October 1976. It had been
growing on a steep unstable cliff with its upper branches covered in shale and its lower roots
or dead branches were exposed . It must have fallen into the sea between 1973 and 1976.
Good photographs were taken of this bush in August 1973, In 1982 further forms were
compiled for two more prostrate bushes near the southern tip of the island at Aber Myharan
at SM705230 and 704230. Juniper had been reporied from this part of the island several
years earlier by Robin Pratt.

The debate about the status of juniver in Pembrokeshire was renewed bv the discoverv of a
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author near the top of an unstable 150 metre cliff at Cemaes Head at SN128492. In the
following year the author managed, with extreme difficulty, to collect twigs from two of the
Ramsey junipers. The specimens were sent to the county recorder, TAWD, and in the
accompanying letter the author wrote ‘It would seem that the population is most likely a
relict and the production of fruit shows that it is not yet finished!! Do you think it is subsp.
nana or communis? It seems to be somewhat intermediate but nearer nana. I do not know
what typical specimens are like but perhaps you do. If not it may be worth sending it off to
Cardiff.” On the advice of David McClintock, TAWD sent the specimens to Dr. D. E.
Coombe of Christs’ College, Cambridge.

Dr. Coombe was undertaking research on juniper throughout the British Isles and was
‘immensely excited” to receive the Ramsey cuttings. On 26™ October 1976 he wrote to
TAWD and said that ‘As far as I can judge, the two plants represented by the cuttings are
closely similar to the ‘original female’ (Clone A) plant in the variable population of some -
eight plants at the Lizard. That is to say, they are the form which Perring in the Critical
Supplement to the Atlas (1968) regards as intermediate between subsp. communis and subsp.
nana.’ In g letter to the author on 2™ November 1976 he said that ‘As I told T.A, W .Davis,
the Ramsey bits seem so far as I can judge, to be very like one at least of the seven surviving
bushes at Gew Graze, the Lizard, W. Cornwall and therefore unlike all other British material
(I have grown about 150 clones from Cornwall to Shetland, and the Burren to E. Anglia).’
This information supported the emerging hypothesis that the Pembrokeshire junipers were a
long isolated relict population perhaps dating back several thousand years to the early post-
glacial era. It was especially pleasing that two or three of the Ramsey cuttings collected in
1976 rooted in mist propagating apparatus and were grown on in the Botanic Garden at
Cambridge. By 1985 Dr. Coombe reported that they were ‘quite prostrate but fairly fast
growing’ They have their own ‘island’ bed west of the Lizard ones but not as far west as the
Burren material he collected in 1959. The entry number for the Ramsey junipers in the
Botanic Garden collection is 244/79.

In correspondence with Dr. Coombe the possibility that juniper bushes may have survived
elsewhere on the coast of Pembrokeshire was mooted but it was a further 10 years before
another Pembrokeshire location for juniper was discovered. In March 1985 Jack Donovan
found juniper growing in the south of the county at Skrinkle Haven, near Manorbier. He
spotted a sprawling prostrate bush at SS081974 on the margin between cliff scrub and a
narrow band of maritime grassland about 15 metres up on a 20 metre high stable limestone
promontory. The author asked a climber, Elfyn Jones, to collect material in January 1986 for
Dr. Coombe who himself visited the site in May of that year, Dr. Coombe estimated the age
of the juniper to be over 100 years. He also remarked that the Skrinkle Haven material was
‘somewhat different’ from the Ramsey bushes but ‘nothing like the Gower plants which are
typical and very spiny subspecies communis.’

A fourth location was discovered by the author whilst canoeing near Morfa Head, Newport,
in October 1986, A single prostrate juniper was growing at SN048414 about 8 metres below
the crest of a 45 metre cliff and twigs were subsequently collected and sent to Dr. Coombe
but unfortunately he appears not to have commented on their affinities.

The most recent find was, surprisingly, a further bush on Ramsey at SM698244. In June
1989 Jack Donovan found the first juniper to have been recorded on the west side of
Ramsey. A population form was completed in November of that year and the ca. 7 x 4 metre
prostrate bush had much dead, salt/drought scorched foliage in its lower sections. It was
growing at the top of the vertical part of the cliff just below an unstable grazed slope of gorse
(Ulex europaeus). By May 1991 this juniper was dead with completely brown foliage. Sue
Ward. the island manager. suggested that it had probablv died as a result of severe salt-laden
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During May 1991 the author, assisted by Andrea McConnell, collected some twigs from the
most accessible juniper, the female in the cove at Capel. This is one of the two bushes
originally sampled in 1976 and which was successfully grown on at Cambridge. This later
sampling also rooted and by January 2003 it had developed into a robust prostrate bush with
a diameter of 1 metre and a central stem of 4cms. It has produced abundant immature berries
for several years. Although it has been grown in a pot in a relatively sheltered garden its
maximum height is only 25¢ms. and its main branches either grow horizontally or bend
down over the side of the pot towards the ground.

There are no juniper records from the coast of Carmarthenshire or Cardiganshire although
there used to be a juniper bush in the Upper Tywi at ca. SN773458, It was last seen by
Mrs L M. Vaughan in June 1972 and she noted that it was in poor condition. Dafydd Davies
has informed Richard Pryce that it had been growing in a precarious position on a very steep
slope. This bush had been recorded as early as 1937 and there is voucher material in the
herbarium at the National Museum of Wales. The Gower junipers are the nearest extant
population to the 7 relict bushes of Pembrokeshire lying about 40kms east of Skrinkle
Haven.

B) PAST HISTORY

Studies of the pollen and plant remains stored like a museum in the peat bogs of
Pembrokeshire have revealed evidence of abundant juniper between about 12,000 and
11,000 years ago. Locations where it has been identified in the peat include Esgyrn Bottom
and Hendre-fach near Fishguard, Cilgwyn near Newport and at Dinas Island. The valley
between Dinas Island and the mainland has the deepest peat deposits known in
Pembrokeshire and juniper pollen was present at a depth of between 10 and 11 metres.
Juniper pollen has also been found in the cave deposits and lower scree of Little Hoyle Cave,
near Tenby. Other woody species that were abundant at the time juniper was widespread in
the county inctuded Scots Pine (Pinus sylvestris), willows and birch.

At this time juniper would have formed a widespread and distinctive low open scrub over the
more freely drained parts of Britain prior to the spread of dense tree cover. There is much
evidence that juniper has long been native to Britain having been present through several Ice
Ages. Its dominance, after the last glaciation, did not last long, however, as progressive
climatic amelioration led to the spread of birch and hazel which shaded out most of the
juniper from about 9,000 years ago. Unfortunately there is, as yet, no pollen evidence for the
survival of relict populations of juniper in Pembrokeshire through from the late-glacial to the
present day. This may be partly because there have been too few pollen studies completed in
the county, and sadly none from the islands, and partly because the population of juniper was
too small or localised to generate sufficient pollen.

Juniper survived in Btitain where woodland was more open, perhaps owing to shallow soils
and steep slopes, but its major refuge was probably in montane areas above the tree-line
where it still exists today. Although the low and rounded Pembrokeshire hills with their tors
may have acted as refugia following the spread of dense forests it seems more likely that sea-
cliffs would have provided the most suitable retreats.

It is important to appreciate that the dominance of juniper occurred before the rapid eustatic
rise in ocean-levels of the mid-Boreal. Many of the current sea-cliffs of Pembrokeshire
would have been inland cliffs with extensive scree slopes fronted by coastal plains of varying
widths. Nearly every major beach around the coast of Pembrokeshire from Newport in the
north to Amroth in the south has a submerged forest exposed at low tide. Today’s sea-cliffs
are. of course. the product of past marine erosion during inter-glacial seas. as well as
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Such relict sea-cliffs would have been present all around the edge of Pembrokeshire at the
time these submerged forests were flourishing on the coastal plains. This magnificent inland
cliff line would have offered open, often base-rich, and invariably freely drained habitats
with all possible aspects. The cliffs would have provided an ideal niche for plants like
juniper that could not tolerate the dense shade of the forests. Could it be that the seven
juniper bushes left in Pembrokeshire are a living link with this juniper scrub of the late-
glacial period?

0

SUMMARY POINTS

seven prostrate bushes of juniper occur on Pembrokeshire sea-cliffs

the prostrate growth form persists when grown in sheltered environments
observations over the last 30 years have shown that leading shoots are vulnerable to
salt damage which appears to scorch the foliage and cause significant dieback

the Pembrokeshire junipers show intermediate characters between typical subspecies
nana and subspecies commmunis. The Ramsey specimens are now considered to be
subspecies hemisphaerica along with those from the Lizard, in Cornwall. This
subspecies has arisen as a result of isolation over several thousand years in an
exposed maritime environment

both sexes occur on Ramsey but there is no evidence for regeneration from seed in
the last 50 years

Pembrokeshire sea-cliffs are classic refugia for species requiring open conditions. For
example the circumpolar arctic montane plant Roseroot (Sedum rosec) survives on a
cool north-east facing igneous cliff at St. Davids Head

numerous rare heathland plants occur on the sea-cliffs of Pembrokeshire

sea-cliffs of Pembrokeshire are frequently burnt and have a long history of
occupation since at least Mesolithic times

juniper is extremely vulnerable to damage by fire and the remaining juniper bushes
grow in places which would escape any normal fires on the adjacent cliffs

the juniper bushes of Pembrokeshire all appear to be of considerable age and most
have large stems/exposed roots and the population is largely moribund

five of the Pembrokeshire junipers are growing in situations where layering appears
to have occurred so is it correct to treat them as functionally extinct? The term
functionally extinct was used in the UK Action Plan for juniper to describe long-
living moribund populations with no regeneration

as a result of layering the seven individual prostrate bushes should perhaps more
accurately be treated as seven clumps or clones because there could be more than one
separately rooted bush at each location

two juniper bushes have been lost from Pembrokeshire since 1973 as a result of cliff-
falls and salt-laden storms and one of the four left on Ramsey is extremely unhealthy
although the author has searched all of the Pembrokeshire coastline from the land and
parts from the sea it is possible that one or two more bushes remain to be found

there are also tiny relict populations of juniper on the Lizard in Cornwall and at South
Stack on Anglesey. The South Stack population was first found by R.H.Roberts in
1978 and has both sexes but is only 3 possibly 4 bushes. Both these locations have
extensive cliff heathland with several other relict plants and show many similarities
with Pembrokeshire

two of the associates of juniper in Pembrokeshire are Thrift (Armeria maritima) and
Sea Campion (Silene uniflora) and both have coastal and montane distributions but
once had continuous distributions prior to the spread of forest cover

the biggest population of juniper left in Pembrokeshire occurs on Ramsey which was
the first of the Pembrokeshire islands to be cut off from the mainland by rising sea
levels. Perhaps this island with its orominent rockv hills was never fullv colonised bv
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Lewisian country of north-west Scotland where most of the islands in the numerous
lochs have at least some juniper whereas it is absent or scarce in the surrounding
burnt moorlands?

juniper is one of the rarest and most interesting Pembrokeshire plants and now that it
is treated as a separate subspecies hemisphaerica in the ‘New Flora of the British
Isles’ it is also an exceptionally rare British plant

progeny from one of the Ramsey junipers, a female, are growing in the Botanic
Garden at Cambridge and in the author’s garden but more ‘captive’ plants from the
other three junipers should be propagated and possibly reintroduced to bolster the
Ramsey population. The Countryside Council for Wales management statement for
Ramsey/Ynys Dewi Site of Special Scientific Interest says ° Vegetative material of
all surviving plants should be held in cultivation and their seed sown into suitable
habitat.’

samples should be collected from the three mainland bushes for propagation and
further study. '

STEPHEN EVANS
Glan-y-Mor

Dinas Cross
Newport

Pembs. SA42 0UQ
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Table 1 Some details of the location of juniper bushes in Pembrokeshire

Height above Height of Nature of Solid Geology Aspect
Sea level Cliff Cliff

A) Surviving juniper bushes

Capel, Ramsey ca.15m. ca.24m, stable  odovician sediments  south
Road uchaf formation

Farmbuildings, Ramsey ca.24m, ca.30m. unstable ordovician sediments  east
Road uchaf formation

Aber Myharan North  ca.24m. ca.40m. stable  ordovician rhyolite south
Ramsey

Aber Myharan, ca.10m, ca.40m. unstable ordovician rhyolite south
Ramsey

Newport Cliffs ca.35m, ca.35m. unstable silurian sediments west
Cemaes Head ca.120m. ca.135m.  unstable silurian sediments west
Skrinkle Haven ca.l4m, ca.30m. stable limestone west

B) Bushes recently

lost
Aber Mawr, ca.60m ca.60m, unstable  ordovician igneous south
Ramsey microtonalite

Ogof Juniper, ca.8m. ca.24m unstable  ordovician sediments east
Ramsey : Road uchaf formation
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Table 2 Plants associated with juniper in Pembrokeshire

Higher plants found within one metre of one or more juniper bushes

A) Plants found growing with more than one bush

Festuca rubra with 6 bushes Sedum anglicum 3
Dactylis glomerata 5 Hedera helix 2
Armeria maritima 4 Lonicera pericylamen 2
Ulex europacus 4 Rubus fruticosus 2
Prunus spinosa 3 Silene uniflora with 2 bushes

B) Plants found growing with a single bush only

Aira carophyllea Jasione montana
Brachypodium sylvaticum Leucanthemum vulgare
Calluna vulgaris Orchis mascula
Centaurea scabiosa Plantago lanceolata
Cochlearia officinalis Primula veris
Crithmum maritimum Sanguisorba minor
Erica cinerea Spergularia rupicola
Euphorbia portlandica Viola riviniana

Inula crithmoides

NB. With one exception all these associated species were recorded with binoculars or a telescope
so others, especially less conspicuous plants, could have been missed.

Table 3 Estimated size and condition of the juniper bushes of Pembrokeshire

A) Surviving bushes

Capel, Ramsey ca. 2.5 x 1.5m, in 2002
Female Less healthy in 2002 than 1973 when it was described as
: very healthy. It expanded in the intervening years. Its
seaward and lower branches have now died back leaving
it wider but narrower than 1973,

Farmbuildings, Ramsey ca.5x 1.5m.in 1973

Male 1t was described as not very heafthy in 1973 with
some of that years growth having died back. In
October 1976 it was recorded as healthier.
By 2002 this bush was in very poor condition with
extensive dieback leaving a few isolated living shoots.

Aber Myharan North, ca. 2.5x2.5m. in 1982
Ramsey In 1982 there were only a few dead tips to the lowest
Sex unknown branches, It was described as dark green and healthy

in 1989. Still present 2001.
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Aber Myharan,
Ramsey
Sex unknown

Newport Cliffs
Sex unknown

Cemaes Head
Sex unknown

Skrinkle Haven
Male

B) Bushes recently lost

Aber Mawr, Ramsey
Sex unknown

Ogof Juniper, Ramsey
Sex unknown

ca. 1 x3m, in 1982

In 1982 a few brown shoots were observed.

In 1989 it appeared to be lighter in colour than
the Aber Myharan north bush. Still present 2001.

ca. 5x 2m. in 1986

In October 1986 the bush showed scorched foliage below
which was attributed to salt damage from hurricane
“Charlie’ 0f 25.08.1986. Very healthy 2002 but with a tiny
fringe of brown foliage and some dead twig ends on
lower exposed edge.

described as not very large in 1975. Dead foliage
noted in August 1991. Reduced in size by 1995 but
still with some green growth at south-east side at the
top and bottom of ends of branches and near the stem.

ca. 4 x 6m. but patchy in 1985

In 1985 an estimated 10% was suffering from dieback
Dr. Coombe gave a size of 4.5m. diameter in 1986 with
a separate little bush befow on the landward side.

By 2000 the clump appeared to have expanded but

also to have become more fragmented,

ca. 7x 4m. in 1989

Much dead or scorched foliage observed in lower sections
of the clump in 1989. By May 1991 all the foliage was
brown.

ca. 3 x 5m, in 1973

Upper branches covered in shale in 1973. No subsequent
record of this bush which was perhaps present 100 years
or so earlier when the OS prepared the first 6” map.

NB. Because of access difficulties none of these prostrate junipers have been directly measured.
All the figures in table 3 are rough visual estimates. Indeed the Comaes Head bush is so distant
that it is unwise to attempt to estimate its dimensions.
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THE BOTANICAL PAINTINGS OF DR HAROLD DRINKWATER
Introduction

The National Museums & Galleries of Wales holds a superb collection of 385
watercolour paintings of Welsh wild plants by Dr Harold Drinkwater. This paper is
intended as a celebration of this collection and outlines the circumstances of its creation
and presentation to the Museum.

Dr Drinkwater — physician and artist

Dr Harry Drinkwater was born in Northwich, Cheshire in 1855. He was an eminent
physician who carried out detailed research into hereditary diseases. His research
demonstrated that Mendalian Laws applied to Man as well as to animals and plants. He
studied medicine at Durham and Edinburgh. During his medical training he was obliged
to study botany and this aroused his interest in the British flora. He practised medicine for
many years in Sunderland and moved to Wrexham in 1890.

After Drinkwater lost his first wife he began collecting and recording plants around
Wrexham. He would collect plants in rural areas when he visited patients. It was said that
he often left his second wife, a fully qualified practitioner, to look after the practice while
he went botanizing. The drawings were all done from fresh living specimens very soon
after they were collected. The work was constantly subject to interruption: some
drawings show the effect of the artist’s being called away to attend patients, making it
impossible to complete the work,

Drinkwater’s two main hobbies were field botany and painting. His exquisite plant
portraits, painted in gouache (watercolour mixed with Chinese white) provide ample
evidence of his proficiency in both. Unusually he worked on green paper “in order to
show the plants against their usual environment.” He included shadows on the paintings,
producing a strong three-dimensional effect. The plants from which the drawings were
made were almost all collected in North Wales, many of them from localities around
Wrexham. Most of the plants depicted are found wild in Wales, mainly in hedgerows and
woodlands.

Many of Drinkwater’s drawings were exhibited at the National Eisteddfod held in
Wrexham in 1912, He had already donated 95 paintings to the Grosvenor Museum,
Chester where they can still be found.
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Prunus cerasus (Dwarf Cherry)
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Presentation of the collection

The Museum holds in its archives a lengthy correspondence between Dr Drinkwater and
the Director of the National Museum of Wales, Dr Hoyle. At times the tone is quite
querulous. Foliowing the Eisteddfod the Director wrote to Dr Drinkwater to ask whether
the Museum could borrow the drawings for an exhibition, Drinkwater replied that he
could not agree to this request since he had already loaned the collection to several
institutions and some of the works had been damaged and, as an old man, he did not have
time to produce duplicates. Dr Hoyle then enquired about Drinkwater’s long-term plans
for the collection. Dr Drinkwater replied that he intended to donate the majority of his
collection of watercolours to the British Museum. However, he was persuaded that since
the subjects were mainly wild plants from the Wrexham area that they really belonged at
the National Museum of Wales in Cardiff.

At first Drinkwater wished to sell the collection to the Museum for £1500 but insufficient
funds were available for the purchase. Later he decided to donate them to the Museum
rather than to distribute them amongst his relatives. It seems that he was influenced by
J.T. Davies, Private Secretary to the Prime Minister, Lloyd George. Drinkwater
mentioned in one letter that he wanted the collection to be kept together so that they
would be of real use to botanists.

In 1920 Drinkwater visited Cardiff for the first time and formally presented the collection
of 385 drawings to the Museum Council in person. Following his trip to Cardiff, he wrote
that the visit had stimulated him to draw, desirable because “I cannot paint unless I feel in
the humour for it and I fear the war nearly killed my energy in this direction.” However,
it seems that this renewed enthusiasm was short-lived because he writes in 1921 that he
has not been able to draw any of the plants that Dr Thomas, the Keeper of Botany, had
suggested.

Drinkwater felt that he deserved some form of recognition for the work in lien of
pecuniary acknowledgement since it had occupied practically all of his spare time over
some twenty years. He petitioned Lloyd George and Sir John Lynn-Thomas to this effect.
He declared that several professional artists had admired his paintings and that “there was
great lamentation amongst the people of Wrexham when they learnt of the drawings
going away.”

Furthermore, Drinkwater was unhappy that his paintings were not prominently displayed.
He recommended that the paintings should be displayed with the light coming from the
left since this was how they had been painted and therefore the shadow on the paintinig
would appear to be in the correct position. In a subsequent letter, the Keeper of Botany
assured the doctor that now that the Museum had moved into a new building a selection
of his paintings would be put on display and that they would be changed regularly so that
over time the public could see the entire collection. Tn 1924 Drinkwater’s wish was
fulfilled and the University of Wales awarded him an honorary Master of Science degree.
Dr Drinkwater died suddenly in 1925, His widow kindly sent a photograph of him to be
hung in the Museum’s herbarium.



The botanical paintings of Dr Harold Drinkwater 25

Displaying the Drinkwater Collection

The Drinkwater collection was celebrated in an exhibition at the National Museum of
Wales in Cardiff in 1947, A catalogue of the exhibition was prepared by the Museum’s
senior botanists, Dr Hyde and Mr Wade.

For many years the paintings formed part of the botany exhibitions at the National
Museum of Wales. They have also been shown at the Turner House Gallery, Penarth and
the Snowdonia Museum, Llanberis. Only one has been published — in 7he Paradise
Garden by Lazarus ef al.

Interest in this collection has been revived recently due to the preparation of an exhibition
of Drinkwater’s paintings in his home town of Wrexham, at the County Borough
Museum. It is particularly satisfying that for the first time in many years the paintings
will be on show in the Wrexham area where they were painted. The exhibition runs for
three months from mid-July 2003. A comprehensive list of the Drinkwater collection,
together with some biographical details, can be found in a new catalogue of botanical
illustrations held by the National Museums & Galleries of Wales, to be published shortly.
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