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Introduction

Loch a’Mhuilinn is located to the south of Milton township on the Applecross peninsula. It is a
reasonably shallow loch which is considered to be mesotrophic (that is, to have a medium nutrient
content). The northern end of the loch was dammed in the past to supply a water flow to a former
meal mill and there is now a single outflow from the loch’s north-eastern edge.
The loch contains a range of water plants and has previously been assessed as being of high
conservation value (Matthews, 1981). The loch has now been leased by the local Angling
Association who wish to use it for wild brown trout angling. This is likely to require some additional
management, such as stocking the loch with young brown trout and clearing vegetation from within
the loch to allow fly casting to take place.
As the loch contains a number of interesting water plants, a plant survey was undertaken in August
2011 to establish what plants were present and their geographical distribution within the loch.
This work was commissioned by the Applecross Landscape Partnership Scheme and supported by
the Heritage Lottery Fund, the Highland LEADER programme and Scottish Natural Heritage.
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Methodology

The survey was undertaken on August 8th and 9th 2011. Plant species were recorded at sample
points every 25 metres around the shoreline. This included plants in the water (out to 1 metre from
the bank), overhanging the water and on the bank-side of the loch, but not on the top of the loch
bank and beyond. Where possible, a second sample point was recorded between 5-10 metres
out from the bank. However, in some cases the bed of the loch was too soft to allow wading out
from the shore.
A series of sample points was also recorded within the loch. A small boat was used to move up
and down the loch (in a north-south direction) with samples taken approximately every 50 metres.
A weighted grapnel was dropped into the loch to gather plant material from around the boat.
Where possible, a glass-based viewing box was also used to look at the vegetation growing on the
bed of the loch.
A total of 100 sample points were completed around the loch. Species present were recorded at
each sample point and this information was then transferred onto a Geographical Information
System (GIS). This can be used to show presence / absence for each different species. Based on
this information, maps were prepared which showed zones where the main species of
conservation interest are located. These zones are an approximation, based on drawing around
clusters of individual sample points and should be regarded as indicative, rather than actual.
Samples of stoneworts and bladderworts were also sent to Nick Stewart, who is the Botanical
Society for the British Isles (BSBI) referee for stoneworts. He confirmed the identifications of the
two different species of stonewort and one species of bladderwort which are present in the loch.
The National Biodiversity Network (www.nbn.org.uk) was used to check for the British distribution
of various plant species occurring within the loch.
Trophic ranking scores were calculated for species found within the open water section of the loch.
The species list was also used to key out the standing water typology as set out by the Joint
Nature Conservation Committee (JNCC) in their 1992 report (Palmer, 1992).
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2.1

Survey constraints

This methodology had some constraints, which are set out below:
Stoneworts (Chara sp) were recorded in several areas of the loch. Definite identification down to
species level for stoneworts can only be undertaken with a microscope. Therefore some samples
from different areas of the loch were taken back for microscopic examination. However, it wasn’t
possible to store samples from each of the approximately 30 sample points where stoneworts
occurred. Therefore for the purposes of the mapping process, both stonewort species have been
recorded as Chara sp.
A hand-held GPS was used to give grid references for each of the sample points. However, both
survey days were reasonably windy and it was difficult to hold the boat in a stationary position
whilst taking a GPS reading and collecting a plant sample. GPS grid references are only accurate
to within a few metres and can be affected by satellite coverage. Therefore the grid references
and subsequent mapping should only be considered accurate to within 10-15 metres.
Trophic ranking scores for water plants have been used in the past to establish change over time –
if the score goes up between surveys, then the loch is becoming more eutrophic (i.e. more nutrient
rich). To some extent, the trophic ranking score methodology have been overtaken by the
LEAFPACS model which is used by SEPA to assess the plant communities in lochs as part of their
Water Framework Directive monitoring. However, additional information on water chemistry is
required to use the LEAFPACS model, so it has not been used in this report.
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Results

A full species list is provided in Appendix 1. Two species of stonewort were found along with three
species of pondweed and one species of bladderwort. Maps are provided below which show the
distribution of sample points and of the most significant submerged / emergent and floating-leaved
plants. It should be noted that these maps will not exactly match the distribution of plants which
can be seen when looking across the surface of the loch. This is because they are based on
individual sample points, which may, or may not have corresponded with particular patches of
emergent vegetation. Figure 8 provides an annotated overview of the loch and shows where the
individual patches of vegetation were located in August 2011. It should also be noted that
identifying patches of vegetation in this manner is not completely reliable, as it can be hard to
distinguish between different plant species from a distance. However, the sketch provides an
overview of plant species which can be seen on the surface of the loch.

3

4

5

6

7

8

9

10

Figure 8 - Sketch overlay showing location of main emergent / floating-leaved plants in the loch in
August 2011

3.1

Trophic ranking scores

The JNCC Trophic Ranking Score (TRS) method (Palmer, 1992) is based on the fact that some
plant species will grow in nutrient-poor waters whilst others need nutrient-rich waters. The method
gives each plant species a score depending on whether they require nutrient rich or poor water.
The plant species which are present in a loch each get an individual score and these scores can
then be averaged to produce a score for the loch. For the plant species in this loch, the following
scores were produced:
Plant species
Chara species
Juncus bulbosus
Littorella uniflora
Myriophyllum alterniflorum
Nymphaea alba
Potamogeton graminaeus
Potammogeton natans
Schoenoplectus lacustris
Sparganium natans
Utricularia minor

Trophic Ranking Score
8.5
3.0
6.7
5.5
6.7
7.3
6.7
7.3
5.5
4.0

Average Trophic Ranking Score

6.12

The JNCC 1992 report also defines 10 possible loch types. This classification scheme was
developed on the basis of a TWINSPAN (Two way indicator species analysis) of submerged and
floating aquatic plants from 1124 sites in Great Britain. An individual loch is placed within the
typology by following a ‘key’. Based on the plants recorded in this loch, it keys out to be a Type 4
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loch, which is described as both a ‘wide range of trophic states’ and which are usually found in the
coastal freshwater lochs in Northern Scotland.
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Discussion

4.1

Plant species

The two stoneworts which were found in the loch are Delicate stonewort (Chara virgata) and
Lesser Bearded Stonewort (Chara curta). Chara virgata is more common in the British Isles and
occurs relatively frequently in suitable lochs. Chara curta is considered to be nationally scarce and
is only recorded from a limited number of sites within Great Britain. It is also a UK Biodiversity
Priority species (SNH, 2011)
All the other plants within the loch are reasonably common within Great Britain, with Various
leaved pondweed (Potamogetan gramineus) and Lesser bladderwort (Utricularia minor) recorded
throughout the north and west of the UK.
The common club-rush (Schoenoplectus lacustris) occurs throughout Great Britain and forms
dense stands within this loch. Between these stands are patches of white water lily (Nymphaea
alba), which also occurs frequently throughout Great Britain.

4.2

Location of stonewort stands

As the stoneworts found within this loch are reasonably rare, it is important to ensure that they are
not adversely affected by any fisheries management work. The location of the stands can be seen
in Figure 2. In general they appeared to be found within the shallower sections of the loch and did
not occur in the deeper water within the central loch area. The most extensive stand was found
directly opposite the cottage which is located on the south eastern section of the loch. This stand
forms a ‘lawn’ across the substrate and samples which were collected were exclusively of Chara
curta. This lawn can be seen below the water surface in the photo below.
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Elsewhere, the occurrence of stoneworts was more sporadic, but it is notable that they were not
recorded in any of the samples collected on the north-eastern corner of the loch. In general, Chara
curta occurred more frequently than Chara virgata. Where the club-rush is forming very dense
stands, samples contained minimal additional vegetation. However, where the stands are more
sporadic, for example, around the western edge of the loch, stoneworts, bladderwort and other
plant species were recorded.

4.3

Changes in vegetation over time

Although the loch vegetation has been surveyed in the past, a range of different methods have
been used. This makes it difficult to make comparisons over time, although some general
comments can be made. The 1981 survey (Matthews, 1981) identified a mix of common club rush
and common reed (Phragmites australis), but common reed was not found during this survey and
is not included in the BSBI plant species list. It is possible that it has been overtaken by the
common club rush and no longer survives in the loch. However, this seems surprising given that
common reed can be quite invasive.
Both the current survey and the 1981 survey found bottle sedge (Carex rostrata) in the southern
and eastern shore, with bulbous rush (Juncus bulbosus) and spike rush (Eleocharis sp) along the
western shore. Similar floating leaved species were identified in both surveys, although the current
survey found only one species of bladderwort (Utricularia minor). It is possible that this represents
a decline in bladderwort diversity within the loch in recent decades. However, the BSBI list of
recorded bladderwort species includes Utricularia vulgaris and Utricularia australis, which are
considered to be very hard to separate without flowers. It is therefore more likely that this is a misrecording, unless the species were flowering at the time.
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The 1981 survey found stoneworts in the southern inflow to the loch. As can be seen from Figure
2, they now occur quite extensively throughout the southern, eastern and western parts of the loch.
It’s not clear whether or not the 1981 study involved sampling throughout the loch – if it did, then
this suggests that the stoneworts have increased in extent.
The 1981 survey also estimated emergent vegetation cover at 40%. Assuming the survey was
also completed in mid summer, Figure 8 suggests that vegetation cover has increased since 1981,
and is probably closer to 55%. This is probably due to the spread of the common club-rush, which
is dominating large sections of the loch.

4.4

Trophic status of the loch

The UK Biodiversity Action Plan defines mesotrophic lakes (which are a priority habitat) as those
which have
“a narrow range of nutrients, the main indicative ones being inorganic nitrogen (N) and total
phosphorus (P). Typically, mesotrophic lakes have nutrient levels of 0.3-0.65 mgNl-1 and 0.01-0.03
mgPl-1” (UKBAP, 2008).
Without collecting chemical data for the loch, it is impossible to say whether the water chemistry
fits within this range. However, the trophic ranking score of 6.21 is in the mid range of the scale,
according with the suggestion of a mesotrophic loch. At present the plant species found fit with
those which would be expected in a coastal freshwater loch in Northern Scotland and hence it keys
out to a Type 4 loch. Changes in trophic status over time can be calculated in the future by
repeating the survey and re-calculating the trophic ranking for the loch. This should pick up on
small scale changes in vegetation over time.

4.5

Future vegetation management

Some vegetation management may be required in the future to allow fly-casting to take place. This
is likely to involve cutting back some of the stands of common club-rush around the edge of the
loch. Without cutting, the amount of vegetation in the loch is likely to increase and eventually it will
begin to silt over and dry out. Therefore, some vegetation clearance may also be required to
maintain areas of open water in the loch.
The Scottish Natural Heritage Fen Management Handbook (2011) recommends cutting reeds and
other aggressive vegetation on a two-year cycle, with some areas left un-cut each year. This
provides a refuge for invertebrates, fish and birds.
Some trial cutting was undertaken whilst the vegetation survey was being completed, as shown in
the photo below. Cutting with a hand scythe below water level appeared to be reasonably
successful at removing the club-rushes and creating additional open water. It also appeared to
leave the bed of the loch un-disturbed and so only removed the club-rush, rather than removing
other submerged plants (such as the stoneworts) as well.
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Therefore some small scale vegetation management should be possible without damaging the
stonewort interest in the loch. However, some recommendations are provided below to ensure
that the vegetation management causes minimal damage. Done carefully, vegetation
management may ultimately be beneficial for the stoneworts by reducing nutrient levels and
preventing long-term succession in the loch.

4.5.1

Vegetation management recommendations

1. Areas to be cut should be mapped prior to cutting each year, rather than undertaken on an adhoc basis, which may lead to more vegetation being cut than was intended.
2. Some areas should be left un-cut each year to provide diversity. Areas could be cut on a twoyear cycle to ensure that some emergent vegetation is always left each year.
3. Those areas which contain sizeable stands of stoneworts should be left un-disturbed to avoid
damaging the stonewort plants. The map in Figure 2 can be used to help ensure stonewort areas
are avoided, remembering that, in general, the stands are more extensive along the eastern shore
than the western shore.
4. Trampling of the loch bed should be kept to a minimum.
5. Use of hand tools rather than mechanised tools will prevent any risk of accidental pollution of
the loch. If mechanised tools are used, they should be thoroughly checked prior to usage to
ensure there are no fuel leaks. Re-fuelling should be done on-shore, well away from the water.
6. Removing the cut reeds will, in the long term, help to take nutrients out of the loch. This should
help to maintain its nutrient status, which may be at risk of changing due to inputs from the
surrounding land (see section 4.5).
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4.6

Suitability for fish stocking

Where possible, the substrate of the loch was noted during the survey work. In most cases it was
silt, sand or large pebbles. Only a very small section appeared to be gravel which might be
suitable for fish spawning. This means that the long-term viability of any large trout population may
be questionable. If stocking takes place on a significant scale, it is unlikely that the fish will find
suitable spawning habitat within the loch and numbers are likely to dwindle in the long term.
Stocking may therefore need to be continued in order to maintain a viable population for angling.

4.7

Surrounding catchment

The catchment which drains into the loch is mostly rough grassland which is used for sheep
grazing. However, it was noticeable that the north-eastern corner of the loch contained more
filamentous algae than the other areas of the loch. It is not known if filamentous algae was
recorded in previous surveys. The present occurrence of algae may be due to run-off from
adjacent agricultural operations or local septic tanks causing nutrient enrichment. If the loch
becomes more nutrient rich, the amount of algae will increase, leading to a decline in other plant
species. This has the potential to be a significant threat to the stoneworts as they are very
sensitive to water pollution. Nutrient enrichment is identified by SNH as one of the major threats to
stoneworts in Scotland (SNH, 2011). In order to protect the plant diversity of the loch, it would be
prudent to tackle any nutrient enrichment sources if possible.

4.8

Interpretation

The small bird hide by the loch is an ideal opportunity for the provision of some interpretation on
the natural features of the loch. Given that the loch contains a reasonably rare stonewort and that
stoneworts have some interesting features (such as their calcium carbonate layer which gives
them a strange, crunchy feel), consideration should be given to providing interpretation on the plant
life within the loch. This would seem to fit well with the Landscape Partnership approach and
would give visitors and locals an opportunity to learn more about a unique feature of the
landscape.
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Conclusions

The loch contains an interesting mix of plants, including one rare and one commoner stonewort.
Distributions of the different species were mapped and it can be seen that the stoneworts occur in
discrete areas of the loch.
Vegetation management is likely to be required both to prevent succession to a drier environment
and to allow fly-casting to take place. If this takes the form of cutting the common club-rush in
carefully identified areas it should not have an impact on the stoneworts. However, the
recommendations outlined in section 4.5.1 should be followed to ensure that the cutting does not
cause unintended damage.
The long-term viability of a significant brown trout population in the loch is questionable, given the
lack of spawning habitat. Nutrient enrichment may also be occurring within the loch and in the
longer term this could have an impact on the stoneworts.
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Appendix 1 – species list
Latin name
Achillea ptarmica
Caltha palustris
Cardamine pratensis
Carex demissa
Carex demissa x lepidocarpa
Carex lepidocarpa
Carex nigra
Carex pulicaris
Carex rostrata
Centaurea nigra
Chara curta
Chara virgata
Eleocharis multicaulis
Eleocharis palustre
Epilobium sp
Equisetum fluviatile
Equisetum palustre
Filipendula ulmaria
Fontinalis antipyretica
Holcus lanatus
Hydrocotyle vulgaris
Juncus articulatus
Juncus bulbosus
Lathyrus pratensis
Littorella uniflora
Lychnis flos-cuculi
Lycopus europaeus
Mentha aquatica
Menyanthes trifoliata
Molinia coerulea
Myotis laxa
Myrica gale
Myriophyllum alterniflorum
Nymphaea alba
Pedicularis sylvatica
Potamogetan gramineus
Potamogetan natans
Potamogeton polygonifolius
Potentilla erecta
Ranunculus flammula
Ranunculus acris
Schoenoplectus lacustris
Sparganium natans
Stachys sylvatica
Trifolium repens
Utricularia minor

Common name
Sneezewort
Marsh marigold
Cuckooflower
Common yellow sedge
Hybrid
Long-stalked yellow sedge
Black sedge
Flea sedge
Bottle sedge
Common knapweed
Lesser bearded stonewort
Delicate stonewort
Many-stalked spikerush
Common spike rush
Willowherb
Water horsetail
Marsh horsetail
Meadowsweet
Greater water moss
Yorkshire fog
Marsh pennywort
Jointed rush
Bulbous rush
Vetchling
Shoreweed
Ragged robin
Gypsywort
Water mint
Bogbean
Purple moor-grass
Tufted forget-me-not
Bog myrtle
Alternate water-milfoil
White water-lily
Marsh lousewort
Various-leaved pondweed
Broad-leaved pondweed
Bog pondweed
Tormentil
Lesser spearwort
Meadow buttercup
Common club-rush
Least bur-reed
Hedge woundwort
White clover
Lesser bladderwort
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