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A SURVEY OF THE MARGINAL AND ACCESSIBLE SUBMERGED VEGETATION OF LLYN HEI
WITH PARTICULAR ATTENTION TO PILLWORTYLARIA GLOBULIFERAND AUSTRALIAN
SWAMP STONECROBRASSULA HELMgII

1. Introduction

Ecological Restoration Consultants was commissioned by NEWWildlife Ltd, Rhydymwyn,
Flintshire to undertake a survey of the marginal and accessible submerged vegetation at
Llyn Helyg, Flintshire to identify and record the distribution of Pillwort (  Pilularia
globulifera ) and Australian Swamp Stonecrop (Crassulh helmsii) also known as New
Zealand Pygmy weed (note: C.helmsii generally will be referred to as Crassula in this
report).

The survey and distribution study was undertaken during August 2008. Llyn Helyg is a
medium sized mesotrophic water body situated w ithin the Clwydian limestone area. The
man-made lake has a diverse flora and there are extensive areas of fringing fen and
swamp around the western end of the lake on both the southern and northern margins.

Pillularia globulifera is a small water fern (fa mily Marsileacaea), a marginal aquatic
species, which occurs on the fringes of lakes and ponds and in seasonally wet marshlands

but which also grows submerged in shallow water up to a depth of approximately 30 cm

but can survive in deeper water. P.globulifera is also found in muddy ditches, wet
hollows in sand dunes and heathland and in man-made habitats such as flooded disused
gravel pits and old clay pit workings. P.globulifera is native to Western Europe and is an
internationally threatened species inc luded in the European Red Data Book. It is also

cl assi fi etdhraesatbéeNeeadr® i n the UK (The Vascul ar
Cheffings & Farrell, 2005)

Photograph 1. Pilularia globulifera showing a creeping rhizome bearing sporocarps
(round spore bodies) on short stalks and a few green fronds

The species has declined across its western European range and the UK is a stronghold for
Pillwort populations. In the UK Pillwort is protected under the Wildlife and Countryside
Act (1981) and is a Priority Species under the UK Biodiversity Action Plan. The species has
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been recorded from 250 ten km squares in the UK over the past 100 years but since 1970
it has been recorded in just 90 ten km squares. It has a restricted distribution in the UK
from Cornwall to northern mainland Scotland, the Western Isl es of Scotland and Wales but
no longer occurs in the English Midlands or in north -east England.

Crassula helmsii was included in the survey because this species has been introduced into
Llyn Helyg and may be spreading and thus reducing the available habitat for Pillwort,
given that the main habitat occupancy (ecologica | niche) of the two species is similar.

Crassula helmsii is an invasive aquatic and semi-aquatic plant that has progressively
colonised wetland sites throughout the British Isles since the species was first discovered
as a naturalised plant in 1956. Since then the species has spread rapidly and is now
believed to be present at over 10,000 sites. Crassula has the ability to regenerate from
small vegetative fragments which enable the plant to spread rapidly and hampers
attempts to control spread by mechanic al removal. Crassulamay form continuous dense
sheets of foliage which appear to smother and out -compete other aquatic and riparian
vegetation. Thus this species is a potential significant threat to the continuing abundance

of Pillwort populations at LIy n Helyg.

If the distribution map for 1987 -1999 is examined, there is an even more dramatic
movement westwards of Crassula potentially further threatening the western range of
Pilularia globulifera . It also appears that Pilularia globulifera has gone from most of the
inland areas at the same time as Crassula has expanded, though it is not possible to be
certain that the one is the direct cause of the other

2. Llyn Helyg

Llyn Helyg is situated in Flintshire (SJ 107774 to SJ108771, east/west extremities) within
land owned by Mostyn Estates, and is approximately 1 kilometre in length,and 15ha in
area, is spring-fed and eutrophic. The lake is shallow, maximum depth about 1.6 metres,
and is man-made having been created by the Mostyn Estate sometime in the 17 00s. The
lake is now used by Holywell Angling Club who own the fishing rights. During the Second
World War Llyn Helyg was used for amphibious vehicle training and a slipway was
constructed at the north -eastern edge of the lake. Llyn Helyg is surrounded by woodland
and at the margins Common alder (Alnus glutinosa), Silver birch ( Betula pendula) and
Willows (Salix spp. mainly S.cinerea) not only closely encroach the edge, but are
colonising fen vegetation and contributing to the progressive succession of t errestrial
habitat and loss of aquatic habitat.

3. Aim and scope of the survey

The aim of the project was to undertake a full location survey and distribution study of
Pillwort ( Pilularia globulifera ) and Australian Swamp Stonecrop (Crassula helmsii) at Llyn
Helyg, Flintshire, around the lake margins. In addition, to report the relative abundance
and location of certain other species which are known to occur at Llyn Helyg: i.e. Petty
Whin (Genista anglica), Spring Quillwort ( Isoetes echinospora) and Fen pondweed
(Potamogeton coloratus).



The scope of the survey encompassed the following deliverables:

1 A full distribution map of Pilularia globulifera and Crassula helmsii around the
perimeter of Llyn Helyg.

1 Location (with GPS references) and map of the distribut ion of Genista anglica,
Isoetes echinospora and Potamogeton coloratus plus any other non-native invasive
species which are observed with photographic evidence where appropriate.

1 Evaluation of the current and possible future impact of Crassula helmsii on
populations of Pilularia globulifera bearing in mind the constraint that a single
census event will provide limited evidence and that recurrent monitoring would be
required in order to provide effectual evidence.

1 Recommendations for ongoing monitoring and conservation management actions.
4. Survey methods

The specific objective of the survey was to obtain data about the distribution and local
abundance of P.globulifera and Crassula (plus other selected species) around the
lakeshore margin of Llyn Helyg. Therefore a method was selected that could be
replicated using a location plan and GPS reference points. It was also important that a
record was made of the size of individual patch es of Pillwort and Australian Swamp
Stonecrop and whether the two species were intermingled or occurred as single species
(pure) stands. The recording scheme is illustrated in Appendix Table 1. The lakeshore
was systematically searched by two persons simultaneously including areas of deeper
water where a grapnel was used (or sometimes a lawn rake) to explore for submerged
plants. A combination of observations and measurements were made, to provide the
most comprehensive possible description and quantitat ive measure of species presence
and abundance. These are described in the list which follows:

1) The lake margin was divided into sections of about 50m and these were
marked on a plan of the lake (scale 1:3600) around the margin.

2) The location of each subdivision was recorded by GPS

3) Within each 50m section the total abundance of Pilularia and Crassula was
assessed on a logarithmic scale where 1= 1-100sq cm, 2=10:1000sq cm,
3=1001sq cm1.0m? 4=1.001n?-10.0m? 5=>10.0nt and the data were mapped
on to a plan of the lake to show the distribution of each species independently
and also where both species occurred in the same sector.

4) The area searched was from the terrestrial margin up to 15m into the lake but
usually about 10m including a minimum of 5 grapnel or lawn raked samples per
sector for submerged plants.

5) Measurements were made of the size of the patch of each species and larger
patches were located by GPS in the approximate centre. In addition the relative
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abundance of the species in the patch was estimated using the Domin scale and
a record was made to indicate whether Pilularia was growing as a pure stand or
was mixed with Crassula

6) A photographic record was made of the main locations of Pilularia and
particular micr ohabitat features plus some photographs of Crassulalocations.

7) A species list was made for all observed species. Vascular species nomenclature
according to C.Stace (New Flora of the British Isles, Cambridge University
Press,2" Edition, 1997)

8) A search was also made for the location of Genista anglica, Isoetes echinospora
and Potamogeton coloratus plus any other non-native invasive species.

5. Limitations of the survey

The survey was undertaken at an optimal time of year (late summer) when vegetative
development of P.globulifera and Crassula had continued for several months and habitat
occupancy was close to the seasonal maximum. Thus the great majority of populations o f
the two species should have been detected. Some populations may have been
undetected in deeper water which was inspected to a depth of 50cm and sampled using a
grapnel. The aquatic form of Crassulahas been detected in lake water to a depth of 1.5m
at Swanholme Lakes, Lincolnshire (Birkinshaw pers. com. 2008) and therefore some
aquatic populations of Crassula may have been undetected in the Llyn Helyg survey.

6. Survey results

6.1 A general description of LIyn Helyg marginal plant communities
6.1.1. Histo rical information

An exploratory vegetation survey of Llyn Helyg including the margins was carried out in
1998, (Stewart, N. Aquatic Flora Of Llyn Helig , Report for CCW), and since that date
smaller, less formal, site visits have been made (2003, 2005), pr incipally to update the
distribution of the aquatic marginal fern, Pilularia globulifera and to monitor the amount
and spread of Crassula helmsii (hereafter referred to in this reportas 6 Cr as)sul a

The 1998 survey gives a good description of the main vegetation types, and includes a
fairly comprehensive species list. Although a detailed vegetation survey was not a remit

of the cur rent project, key species were noted and the principle NVC classifications were
assessedto be in concurrence with thos e stated in the 1998 report. A plant species list



(Appendix Table 2) was constructed during the current survey but is not intended to be
exhaustive.

The 1998 report notes that Crassulawas Opr esent but at t he mor
Though site visits had been made in 2003 and 2005 and the location of Crassula was
recorded, Crassula has a very fast rate of gr owth and colonisation. Therefore it was
necessary to quantify the relative amounts of Pillwort and Crassulaat the present time .

6.1.2 General description of lake marginal vegetation

The general description of marginal vegetation commenced at the boathouse close to the

NE corner of the lake. This was designated position NO.1 (Figure 1). In this area the

natural edges of the lake had been shored up with a mixture of concrete and wooden
shuttering forming an artificial edging to the lake, and artificial structures such as small
jettyds had been constructed, i ndicating the
was consequently little aquatic marginal ve getation in this area. The mixed species
woodland fringe and lakeside pathway abutt ed straight onto the lake with a fringe of tall

herb vegetation at the wat er 0 <£pilabidng leirsutum tahd t y [
Iris pseudocorus for example. This edging carried on around the NE tip of the lake to the

start of section 5-6. The water in this area was | argel
Nymphoides peltata, plus plantings of Nymphaea alba and an abundance of Elodea
nuttallii present in the lake itself.

In sections 5-6-78, this artificial area of shoreline gave way to a more natural one,
where the adjoining mixed woodland met the shallow sloping shoreline of the lake.  On
the landward side, there were extensive Crassula populations reaching right under the
overhanging willow trees (Photo 13). This heavy growth under the trees denoted the high
water mark around the lake, and it was noticeable that in these ar eas, Crassula was
particularly virulent in growth , exhibiting the terrest rial morphological growth form.

Throughout sections 8-9-10-11-12 around the SE side of the lake the character of the lake
became one of exte nsive shallow waters with sandy/ silty spits supporting dominant stands
of an Isoetes lacustris / Isoetes setacea community (NVC Community A23). This situation
continued around the SE corner of the lake up to the start of section 13 -14. It was noted
that occasional strands of the aquatic form of Crassulawere present on the sandy shores
were the water levels had recent ly fallen. If the water level remain ed low, then th e
vegetative strand s would take on their terrestrial form and rapidly spread over th e area.
This area of the lake is theref ore very vulnerable to invasion by Crassula

Moving to the west from section 17 -18, the nature of the marginal vegetation changed
considerably. Carex rostrata with an under -layer of Potamogeton polygonifolius became
dominant as the margin developed into Carex rostrata swamp vegetation (NVC S9)
between points 18 to 21 before becoming an Equisetum fluviatile swamp, (NVC S10). This
area of NVC S10 swings around the western edge of the lake and continues along the

northern shore to point 30. To the lakeward side of this S10 community there were

pockets of Typha latifol ia swamp (NVC S12). To the landward side, the S10 community
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phased into a Carex rostrata & Potentilla palustris tall -herb fen, (NVC S27). Crassula and
Pillularia were both growing strongly and fairly evenly mixed throughout these regions,
mainly in the tal | herb S27 community and through the S10 Equisetum community , but
becoming more scarce in the slightly deeper water dominated by the S12, Typha latifolia
community.

The Tall-herb S27 community curved around to the northern shore of the lake and
continues up till section 36-37 with the bryophyte s Calliergon cuspidatum and Sphagnum
spp. becoming dominant in large areas. At this point, the lake edge became steeper and
buttressed towards the boathouse. The edge here was deeper and overshadowed by large
willow and alder trees.

6.2  Distribution and abundance of Pillwort (Pilularia globulifera)

The presence of populations of Pillwort in 50m lengths of the lake margin is shown in
Table 1 and illustrated on a plan of LIyn Helyg in Figures 1 and 2. There are 38 sections in
total, the position of each section being given by a 10 figure Ordnance Survey Grid
reference. The Ordnance Survey National Grid reference locates the starting point for
each section.

The circumnavigation of the lake margin commenced at the bo at house (north east
corner) which was designated position No.1. The direction of travel was easterly initially,
then turned south and then west (i.e. a clockwise direction with the plan of Llyn Helyg
orientated north -south). The first small colony of Pi llwort was found in section 13 -14.
This colony occurred at the lake margin and was only 0.25m? in area, small in comparison
with other populations. The survey undertaken in October 1998 recorded a few plants
growing on the eastern edge of the lake, 20 met res south of a gabion causeway. There
was a second semiterrestrial patch growing at the shore 30 metres south of the gabion
causeway recorded in 1998. Despite a thorough search no plants were found at these two
previous sites. There were substantial co lonies of Pillwort which were all uncolonised by
Crassulain sections 15-16-17-18. A very small population of Crassulaoccurred in section
15-16 but was separate from the colony of Pillwort. In section 17 -18 Pillwort occurred in
areas of open water (Phot ograph 2) and also as a dense turf-like population growing with
Equisetum fluviatle and Polygonum amphibium occurred in sections 15-16-17
(Photograph 3). The NVC community in these sections was S10 Equisetum fluviatile
swamp). Photograph 4 illustrates the S10 NVC community facing east within sections 15-
16-17 which contained an extensive population of Pillwort. Significant co -occurring
species are listed in Appendix Table 3. Potomogeton polygonifolius was frequently
growing at the base of E.fluviatile .



Photograph 2. Emergent Pillwort in an area of open water at location 17 -18

A SURVEY OF THE MARGINAL AND ACCESSIBLE SUBMERGED VEGETATION OF LLYN HELYG
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Table 1. The location of populations of Pilularia globularia and Crassula helmsii and
cumulative total area (m ?) of the two species in each section

Llyn Helyg Marginal and accessible submerged vegetation survey

13/14/08/2008
Pilularia Crassula
section GPS (SJ) abundance abundance Area n? Pure/mixed
1-2 1145177374 0 4 49 C
2-3 1150277376 0 0
3-4 1154377394 0 5 30 C
4-5 1157977359 0 5 75 C
5-6 1159377315 0 5 87.5 C
6-7 1162577279 0 5 60 C
7-8 1163077236 0 5 12 C
8-9 1161977182 0 3 15 C
9-10 1157277169 0 0
10-11 1152077166 0] 0
11-12 1147277157 0 0
12-13 1142477156 0 0
13-14 1142077153 3 0.25 P
3 0.42 C
14-15 1137877145 0 4 7.59 C
15-16 1132177152 5 350 P
1 0.08 C/M
16-17 1127177159 5 0 188 P
17-18 1124077193 5 0 15 P
18-19 1118377200 0 0
19-20 1112777193 0 0
20-21 1108577174 0 0
21-22 1104277164 0 0
22-23 1099377145 4 3.56 C/M
4 6.75 P/M
23-24 1095577210 5 0 350 P
24-25 1095577119 0 5 40 C
25-26 1091277124 0 5 270 C
26-27 1094577165 5 380 C/M
5 53 P/M
27-28 1098677191 5 127 P/M
5 ND C/M
28-29 1102377232 4 49 C/M
3 5 P/M
29-30 1105977264 1 1 2 P/M
30-31 1110177258 0 1 1 C
31-32 1114277245 5 0 275 P
32-33 1118477300 5 0 205 P
33-34 1123177311 5 104 P
5 40 C/M
34-35 1120277314 4 20 P/M
5 226 C/M
35-36 1133277324 4 9 P/M
5 150 C/M
36-37 1135877342 0 0
37-38 1138277350 0] 3 3 C
38 1145177374 0 4

ND = not defined due to diffuse distribution



Figure 1. Distribution and relative abundance of Pillwort around the margin of  Llyn
Helyg (a key to abundance scores is given in Appendix Table 1)
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Figure 2. Joint distribution and relative abundance of Pillwort and  Crassulaaround
the margin of L lyn Helyg
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