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1. Introduction  
 

1.1 Background 
 
Triturus Environmental Ltd. were commissioned by IDA Ireland to undertake a survey of opposite-

leaved pondweed (Groenlandia densa) on a 0.9km section of the Loughmore Canal, located near 

Raheen, Co. Limerick. The purpose of the survey was to establish the distribution of the opposite-

leaved pondweed in vicinity of a proposed flow monitoring station at the Caher Road pipe culvert 

(Figure 2.1). The survey would also allow an updated mapping of the plant’s distribution 

throughout this section of the Loughmore Canal following maintenance works in recent years. 

The survey was undertaken during May 2021. 

1.2 Legislative protection and status 
 
Opposite-leaved pondweed has declined in Ireland (Preston & Croft, 2001, Preston, 2003) due to 

land drainage and reclamation, pollution, peat run-off and loss of habitat due to infilling of 

watercourses. Consequently, it is protected under the Wildlife Acts (1976-2018) and listed on the 

Flora (Protection) Order, 2015 (Statutory Instrument No. 365 of 2015). Due to a reduction in its 

area of occupancy, the plant is also classified as ‘near threatened’ and ‘vulnerable’ according the 

Ireland Red List for vascular plants (Wyse Jackson et al., 2016). 

1.3 Opposite-leaved pondweed ecology and distribution 
 
Opposite-leaved pondweed is a calcicolous pondweed found in base-rich rivers, streams, canals, 

ditches and ponds (Preston & Croft, 2001; Preston, 2003) which shows a preference for 

mesotrophic to eutrophic conditions (Puijalon et al., 2008; Kohler & Schneider, 2003; Onaindia et 

al., 1996; Carbiener et al., 1990). Although it is sensitive to eutrophication (Preston, 2003; Haslam, 

1987) several studies have shown Groenlandia densa is tolerant of low to moderate pollution 

levels (Kohler & Schneider, 2003; Preston & Croft, 2001) and has value as a bioindicator (Yilmaz 

& Parlak, 2011). The species is restricted to shallow, often near-stagnant waters and although 

able to tolerate moderate flows, is one of the first species lost with increasing flow rate 

(Leuschner & Ellenberg, 2017; Haslam, 1987).  

Opposite-leaved pondweed is a submerged, thinly rhizomatous perennial which spreads or 

recolonises areas based on a strategy of peripheric propagation (i.e. stands encourage other 

nearby (peripheral) stands) (Barrat-Segretain & Amoros, 1996). Opposite-leaved pondweed 

rhizomes have short internodes, and the horizontal growth of rhizomes results in the expansion 

and enlargement of the plant or colony (Wiegleb et al. 1989). However, the species also spreads 

via fragmentation (Preston & Croft, 2001). As such, it is often referred to as a ruderal or pioneer 

species, especially following dredging operations where it can colonise or recolonise disturbed or 

bare areas rapidly (e.g. Henry & Amoros, 1996) given its densely-packed ramets and high growth 

rates (Greulich & Bornette, 1999). Both the disturbance and substratum associated with tidal 

regimes may be important drivers in the growth and colonisation of this pioneer species. Regular 

vegetation clearance (i.e. disturbance) in canals and drains also allows Groenlandia densa to 

thrive (Reynolds et al., 2006). 
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In Ireland, opposite-leaved pondweed is typically associated with tidal stretches of rivers and 

other periodically disturbed watercourses (e.g. canals and drains), where it ostensibly benefits 

from the reduction in competition with other macrophytes through disturbance. Tidal regime, in 

particular, appears to be an important influence on distribution. The species is found in the tidal 

reaches of large Irish rivers including the River Shannon and associated back drains, as well as the 

Slaney, Suir and Munster Blackwater (Preston, 2003; Preston & Croft, 2001). The species has long 

been documented in the Loughmore Canal (BSBI data; Goodwillie, 1992; Reynolds, 1997; Triturus, 

2018). 
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2. Methodology 
 

2.1 Site survey 
 
A total-channel walkover survey was carried out on the Loughmore Canal on Thursday 13th May 

2021 to identify and map any extant stands of opposite-leaved pondweed. Whilst more labour 

intensive, this approach ensures that no stands are missed, as could occur with traditional 

grapnel/grab sampling carried out, for example, every 10 or 20m. The survey focused on approx. 

0.9km of channel, extending westwards from the beginning of the canal to the Caher Road pipe 

culvert, i.e. the area contained within Loughmore Common Turlough pNHA boundary (Figure 2.1).  

The survey included instream investigations via the use of chest waders/wet suits and PPE, where 

appropriate. The location of each stand of opposite-leaved pondweed was recorded via handheld 

GPS. Where stands were more extensive, linear opposite-leaved pondweed zones were mapped. 

Whilst focused on mapping the distribution of opposite-leaved pondweed, general observations 

on the substrata and associations with other macrophyte species within the canal were noted 

during the survey.  

2.2 Biosecurity  

 
A strict biosecurity protocol, including the Check-Clean-Dry approach, was adhered to during 

surveys for all equipment and PPE used. Disinfection of all equipment and PPE before and after 

use with Virkon™ was conducted to prevent the transfer of pathogens or invasive propagules 

between survey sites. Surveys were undertaken in a downstream direction to minimise the risk 

of upstream propagule mobilisation. Any aquatic invasive species or pathogens recorded within 

or adjoining the survey areas were geo-referenced.
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Figure 2.1 Location of the Loughmore Canal survey area near Raheen, Co. Limerick 
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3. Results  
 

3.1 Opposite-leaved pondweed records (2021) 

 
Opposite-leaved pondweed was found to be widespread throughout the 0.9km survey section of 

the Loughmore Canal in May 2021 (Figure 3.1). However, no plants were recorded in the vicinity 

of the proposed works area, with the nearest stand of opposite-leaved pondweed located approx. 

0.2km upstream. The current (2021) distribution was in stark contrast to previous surveys 

undertaken (pre-maintenance) in 2018, when only n=6 stands (total coverage 3.9m2) were 

identified within the same survey area (all located to the eastern (upstream) extent of the canal; 

Figure 3.2).  

A total of n=29 stands were recorded in May 2021, totalling an estimated 19m2 in area (Table 

3.1). Furthermore, n=7 Groendlania-dominated zones (LCZ_A to G), where stands were often 

abundant and coverage exceeded 50%, were also recorded (Table 3.1). These zones covered 

approx. 305m2, resulting in a total coverage of 324m2 in 2021. This represented an 83-fold or 

8208% increase in coverage of opposite-leaved pondweed over a three-year period.  

All incidences of opposite-leaved pondweed were present in water depths of ≤0.5m, with some 

stands located in water as shallow as 0.1m (e.g. near footbridge). Individual stands, often 

comprising a low number of stems, were frequently located along the southern margin of the 

canal channel although mid-channel and northern-margin stands were also recorded. Where 

recorded, opposite-leaved pondweed was typically adjoined by or growing amongst water 

starwort (Callitriche sp.), water plantain (Alisma plantago-aquatica), watercress (Nasturtium 

officinale) and or pondweed species (Potamogeton spp.). Small marginal stands along the 

southern margin were often present in association with water horsetail (Equisetum fluviatile).  

 
 

Plate 3.1 Small stand of opposite-leaved pondweed (alongside water plantain and water starwort) 

recorded underneath the footbridge on the Loughmore Canal, May 2021 



    

 

 
 Loughmore Canal opposite-leaved pondweed survey 2021 8 

 

Figure 3.1 Records for opposite-leaved pondweed (Groenlandia densa) in the Loughmore Canal, May 2021 
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Figure 3.2 Records for opposite-leaved pondweed (Groenlandia densa) in the Loughmore Canal, June 2018 (taken from Triturus, 2018)
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Table 3.1 Summary of opposite-leaved pondweed records for the Loughmore Canal, May 2021 

Stand ID 
Stand area (m2) 

(approx.) 
ITM x ITM y Notes 

LCS_001 2.5 554559 652860 Small stand in centre channel 

LCS_002 2 554548 652862 Small stand in centre channel 

LCS_003 1 554483 652878 Small stand in centre channel 

LCS_004 0.2 554467 652873 Amongst Callitriche sp. 

LCS_005 0.3 554466 652876 Adjoining Callitriche sp. 

LCS_006 0.1 554442 652882 
Mid-channel in open area adjoining Callitriche sp. 
and Alisma plantago-aquatica, 2.5m d/s of 
footbridge 

LCS_007 0.4 554447 652881 
Small stand in clear anoxic silt under bridge. 
Heavy shading from bridge prevented growth of 
other macrophytes  

LCS_008 1 554438 652884 Stand in centre channel, very shallow 10cm  

LCS_009 5 554403 652891 Large stand in centre channel 

LCS_010 2 554281 652913 
Stand amongst Alisma plantago-aquatica, 
Equisetum fluviatile & Potamogeton natans 

LCS_011 0.5 554209 652918 
Stand in Equisetum fluviatile & Callitriche sp., 20 
stems 

LCS_012 0.5 554200 652912 Small stand, 6 stems 

LCS_013 0.5 554188 652905 

Small stand in small open area adjoining 
opposite-leaved pondweed zone along southern 
margin in sedge area with Callitriche sp., 15-20 
stems 

LCS_014 0.05 554143 652902 
3 stems with Nasturtium officinale & Callitriche 
sp. 

LCS_015 0.2 554115 652895 
Small patch along southern margins in with 
Equisetum fluviatile & Callitriche sp. 

LCS_016 0.1 554114 652897 2 plant stems 

LCS_017 0.2 554087 652892 4-5 stems in margins 

LCS_018 0.5 554082 652888 Small patch among sedges, dozen stems 

LCS_019 1 554077 652888 
Linear stand along southern margin, with 
Callitriche sp. 

LCS_020 0.5 554066 652888 
Approx. 12 main stems in small clear area, centre-
channel, with Potamogeton berchtoldi & 
Callitriche sp. 

LCS_021 0.05 554049 652884 
2 stems in southern margin, with Potamogeton 
natans 

LCS_022 0.05 554036 652880 2 stems in southern margin, with Callitriche sp. 

LCS_023 0.05 553963 652869 4-5 plant stems, with Callitriche sp. 

LCS_024 0.1 553960 652867 3 plant stems, with Callitriche sp. 

LCS_025 0.1 553958 652865 
Stand in mid-channel, 3-4 stems with Callitriche 
sp., P. berchtoldi & P. natans 
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LCS_026 0.05 553952 652866 
Several stems along southern margin in sedges, 
Alisma plantago-aquatica, Nasturtium officinale 
& Callitriche sp. 

LCS_027 0.1 553939 652863 
3-4 plant strands in centre channel with sedges, 
Alisma plantago-aquatica, Nasturtium officinale 
& Callitriche sp. 

LCS_028 0.25 553931 652859 
Numerous stems in very small clear patch 
surrounded by P. natans, Callitriche sp. & P. 
berchtoldi 

LCS_029 0.1 553922 652861 

Single or double plant stems in small clear area in 
centre-channel, well-scattered. 4 or 5 individual 
plants only. Mostly in bare silt or in with P. 
berchtoldi & Callitriche sp. 
 

Zone ID 
Zone area (m2) 

(approx.) 
ITM x ITM y Notes 

LCZ_A (start) 
30 

554531 652865 2m-wide zone 

LCZ_A (stop) 554517 652868  

LCZ_B (start) 
22 

554514 652869 1m-wide zone 

LCZ_B (stop) 554492 652874  

LCZ_C (start) 
18 

554387 652894 1m-wide zone 

LCZ_C (stop) 554368 652895  

LCZ_D (start) 
40 

554368 652895 Scattered growth, with Callitriche sp. 

LCZ_D (stop) 554326 652901  

LCZ_E (start) 
75 

554326 652901 
Zone supported growth over the 2m width of 
canal, but scattered 

LCZ_E (stop) 554286 652913  

LCZ_F (start) 
40 

554277 652914 
Start near sluice valve, 2m canal width covered in 
opposite-leaved pondweed (dense growth) 

LCZ_F (stop) 554257 652917  

LCZ_G (start) 
80 

554254 652917 
Dredged area with very few other macrophytes, 
zone approx. width of canal, 0.2-0.3m deep, 
dense growth 

LCZ_G (stop) 554213 652915  
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Plate 3.2 The Loughmore Canal upstream of the proposed works area near the Caher Road culvert 

(very high macrophyte growth, no opposite-leaved pondweed recorded) 

 
 
Plate 3.3 The proposed works area near the Caher Road culvert (no opposite-leaved pondweed 

recorded) 
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Plate 3.4 The Loughmore Canal facing upstream from footbridge towards pipe culvert, May 2021 

 
 
Plate 3.5 The Loughmore Canal approx. 300m downstream of the footbridge, facing downstream 

(a series of opposite-leaved pondweed dominated zones) 
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Plate 3.6 Opposite-leaved pondweed recorded amongst Callitriche sp. and Veronica sp. 

vegetation, May 2021 

 
 
Plate 3.7 A large mid-channel stand of opposite-leaved pondweed recorded in May 2021 
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Plate 3.8 A small stand of opposite-leaved pondweed recorded amongst Callitriche sp. vegetation 

in May 2021 (upstream of footbridge) 

 
 
Plate 3.9 Scattered opposite-leaved pondweed recorded amongst water horsetail, water plantain 

and Callitriche sp. vegetation, May 2021 
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4. Discussion & recommendations 
 

4.1 2021 opposite-leaved pondweed distribution 

 
Opposite-leaved pondweed was found to be widespread throughout the 0.9km survey section of 

the Loughmore Canal in May 2021 (Figure 3.1). A total of n=29 stands were recorded, totalling an 

estimated 19m2 in area (Table 3.1). Furthermore, n=7 Groenlandia-dominated zones (LCZ_A to G; 

305m2 total), where coverage exceeded 50%, were also recorded.  

However, the proposed works area for flow monitoring (Caher Road culvert) did not overlap any 

of the current opposite-leaved pondweed locations, with the nearest stand located approx. 0.2km 

upstream. The canal in the (upstream) vicinity of the proposed works area supported profuse 

growth of emergent macrophyte species such as bulrush (Typha latifolia), water horsetail, 

watercress, water plantain, bottle sedge (Carex rostrata) and branched bur-reed (Sparganium 

erectum). A small area of channel (approx. 3 x 8m) at the site of proposed works had been cleared 

of aquatic vegetation historically (Plate 3.2, 3.3) but, despite some suitability for opposite-leaved 

pondweed (deep silt substrata with little or macrophytic competition), none was recorded. 

Incidentally, previous surveys in 2018 did not identify any stands downstream of the culvert 

(Triturus, 2018).  

4.2 Significant increase in opposite-leaved pondweed distribution (2021 vs 2018) 

 
The current (2021) distribution and coverage of opposite-leaved pondweed was in stark contrast 

to previous surveys undertaken (pre-maintenance) in 2018, when only n=6 stands were identified 

within the same survey area (all located to the eastern extent of the canal, upstream of the 

footbridge; Figure 3.2). The observed significant increase in the distribution and coverage of 

opposite-leaved pondweed since 2018 represented an 83-fold or 8208% increase over a three-

year period. This would appear to be as a result of a channel maintenance protocol undertaken 

in the interim that was amenable to opposite-leaved pondweed (as outlined in Triturus, 2018).  

Although capable of spread via fragmentation (Preston & Croft, 2001), growth of opposite-leaved 

pondweed is primarily through peripheric propagation from adjacent vegetation (the so-called 

‘border effect’; Greulich & Bornette, 1999; Barrat-Segretain & Amoros, 1996; McCreary & 

Carpenter, 1987), which may slow colonisation rates to other areas and limit distribution. This 

would have been further limited by the highly localised distribution of opposite-leaved pondweed 

in 2018 (six stands only; Figure 3.2). In light of this invariably slow peripheric spread, it is likely 

that the increased connectivity with downstream areas as a result of maintenance activities, as 

well as natural flood events liberating vegetative material/pollen grains, is responsible for the 

rapid expansion in opposite-leaved pondweed on the Loughmore Canal. Nevertheless, the 

considerable increase in distribution and coverage (+8208%) is exceptional at this scale and is 

considered one of very few documented examples of a successful management plan for the 

species. 
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