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Quarry Life Award Final Report: Life in New Lakes 

1. INTRODUCTION 

Wetlands and shallow lakes can be valuable, species-rich ecosystems but many UK sites are severely 
degraded by an array of human activities. Eutrophication, reclamation and invasive species are the 
principal threats to lowland sites, resulting in the loss of ecosystem services (e.g. fisheries, water 
storage, recreation) and often aesthetic value. Recently, new policies for water management (e.g. 
EC/60/2000) have moved scientific attention towards new techniques for the restoration, re-creation 
and ecological improvement of inland water bodies. The re-development of exhausted extraction sites, 
such as old quarries, offers considerable potential for promoting freshwater biodiversity in areas where 
wetlands were formerly part of the natural ‘riverscape’ (sensu Trockner and Schiemer, 1997). 

With appropriate management, former extraction sites can contribute to the stock of UK lowland lakes 
and the ‘Life in New Lakes Project’ is aimed at promoting biodiversity in such former industrially-created 
areas. This project focusses on the suite of artificial gravel pit lakes at the Barton-under-Needwood 
(Derbyshire) aggregate extraction plant. It is aimed at: 

1. Assessing the water quality of a series of artificially created lakes (pH, conductivity, nutrients) and of 
a set of satellite ponds; 

2. Establishing current macrophytes, invertebrate and zooplankton community status and diversity; 
3. Exploring the potential of artificial reed-stem habitat for promoting aquatic biodiversity; 
4. Providing advice on the future management of the water bodies at Barton Quarry (with implications 

for other such sites elsewhere). 
 

2. SITES AND METHODOLOGY 

The Barton gravel pits began to be created in the 1980s as the flood plain area alongside the River Trent 
in southwest Derbyshire was commercially exploited by the aggregate industry. The area now comprises 
some 12 small lakes, the most recent of which (informally named Lake Anew) was only created in spring 
2014 (Fig. 1). Four lakes (A-D) were assessed; several samples were taken from the newly created Lake 
Anew (see Fig. 1). All sites are maintained by ground water and active pumping from current extraction 
activity (from Lake D) but are frequently inundated by River Trent water during flood periods. Several 
lakes have designated recreational uses, including fishing (Lakes B and C) and boating (Lake D).  

In order to achieve a better understanding of the current and past ecological status of selected Barton 
Quarry Site lakes, biological and physico-chemical parameters were measured at intervals in summer 
2014. Furthermore, the potential of providing artificial habitat for promoting diversity by encouraging 
development of a sub-aquatic biofilm was trialled by emplacing an artificial reed-bed microcosm in one 
area of Lake C. Species lists are given in detail in Appendix A while selected photographs of taxa and 
fieldwork are shown in Appendix D. There is also a website where more information and images can be 
seen (http://quarrylifeproject.wordpress.com/). 
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A. Biotic parameters 
a. Planktonic communities 

Plankton was sampled with a standard zooplankton net (mesh size: 200 microns) on the 5th June and 
22nd July and was mainly restricted to Lake C. 
 

b. Aquatic invertebrates 
Aquatic invertebrate sampling was carried out using a standard protocol, involving a 3 minute 
standardised kick-sample with a pond net (1 mm mesh size) along the shoreline of each lake. In total, 
four composite samples were collected, one from each lake, and all the material collected was sorted 
live on site before preservation with 4% formaldehyde solution. Species identification was carried out in 
the laboratory at UCL using appropriate keys (from the Field Study Council, FSC, and the Freshwater 
Biological Association, FBA). In particular for the appropriate identification of non-native invasive 
freshwater shrimps (Family Gammaridae, Genus Dikerogammarus) recently arrived in UK, a specific FBA 
taxonomic key was used (Dobson, 2012). 
 

c. Macrophytes and bryophytes 
Aquatic and marginal vegetation present in the four lakes (A to D) was surveyed using an inflatable boat 
using a double headed rake to sample submerged plants, and visual examination of littoral areas on 
September 5th 2014. In total,  six transects were chosen across all the lakes, with the exception of Lake D 
where this was not feasible due to other boating activity. Each transect consisted of recording water 
depth (with a hand-held echo sounder for depths >1 m), plant percentage cover and plant identification; 
one marginal vegetation assessment (over c. 20m of shoreline) was also recorded. The aquatic 
vegetation colonization depth was also estimated. 

A 

B 

C 

D 

River 
Trent 

 

 

Figure 1. LEFT: Map of the Barton Quarry site, oriented north-south. RIGHT: Map with highlighted codes (A to D) of the 
main lakes involved in the survey; note that the red area indicates a lake newly created in summer 2014 (Lake Anew). 
Black arrows indicate where River Trent inflows can occur (the northern inflow is via a culvert with pipes into Lakes B and 
C). River Trent flows from south to north. The distance from southernmost lake to north side of Lake Anew is about 3 km. 
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A bryophyte survey was also carried out at the end of August 2014 by Chris and Rachel Carter. The 
survey consisted of collection and identification of living material from near each lake. 
 
B. Abiotic parameters 

Several abiotic measurements were made, including physico-chemical parameters, such as dissolved 
oxygen (DO), conductivity and temperature, and nutrients (total nitrogen [TN] and total phosphorus 
[TP]). A water quality sonde (YSI 600R) was used to measure DO and temperature down the water 
column in Lake C, where a thermistor chain was also installed. Light penetration was measured with a 
Secchi disk, and water level fluctuations estimated visually. A total of 37 water samples were collected 
on 4 occasions: 5th June, 3rd July, 22nd July and 27th of August. These samples were taken from open 
water areas in the four main lakes, from selected satellite ponds and the River Trent, using 250 or 500 
ml polypropylene bottles. They were stored frozen until analysed by the National Laboratory Service 
(Environment Agency) using standard methods (ISO/IEC 17025:2005). 

C. Artificial sub-aquatic colonization surface 

Following trials with various introduced surfaces to promote the development of attached biofilm, 
simple garden (natural bamboo) canes were selected as the most convenient substrate. In total, 98 
canes, 2.5 m long, were fixed into perforated building bricks with 3 or 4 canes per brick. To provide a 
stable base, 4 or 5 bricks were attached to a 50 x 50 cm metal grill to make an anchored submersible 
cane-brick platform. Six such platforms were constructed and these were emplaced into Lake C in c. 2.3 
m of water on 3rd July and sampled on 28th August 2014. 

D. Sediment records of lake development 

Lake sediments record the biological and geochemical history of the developing water body. Several 30-
40 cm gravity cores were collected from Lake C where c. 30 cm of black organic, carbon-rich sediment 
overlies grey clay and represents some 26 years of accumulation (the life of the lake). Analysis of these 
cores will form the basis of an undergraduate dissertation at Loughborough University (supervised by 
David Ryves) and will be reported on in 2015.  

3. RESULTS 
 

A. Biotic parameters 
a) Planktonic communities 

The phytoplankton survey showed the presence, among others, of at least 11 species of blue-green algae 
(Cyanophyta). In particular 4 toxin-producing blue-green algae were recorded in the four lakes with three species 
being present in Lake D and in the inlet between Lake D and Lake C. The toxicity of these blue-green species is 
known to affect livestock, fish and mussels, thus creating a possible threat. Zooplankton were not assessed 
quantitatively, but was observed to vary greatly between visits with populations of Bosmina longirostris and 
Daphnia longispina switching in abundance in Lake C. 
 

b) Aquatic invertebrates 
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There was a similar number of aquatic invertebrates recorded in each lake, with a total of 54 species 
found. The most significant finding, however, is the identification of two invasive species which were 
found in high abundance in comparison to representative native species (Table 1). Additionally, swan 
mussels (Anodonta cygnea) are native species but were not found in Lakes B, C or D; and a total of three 
specimens were found in Lake A on the August sampling trip, when this lake was at low level (having 
fallen by ~1 m over the summer). 

Table 1. Summary of the aquatic invertebrate taxa sampled in Barton quarry lakes on 27th August 2014. 

Inv. = invasive (see text for more details) 
 Lake A Lake B Lake C Lake D Tot. 
Number of species 28 26 26 25 54 
of which:      
Invasive species 2 1 2 2 2 
Dreissena polymorpha 
(inv.) 6 (1.52%) 0 3 (0.83%) 39 (10.96%)  

Dikerogammarus 
haemobaphes (inv.) 215 (54.29%) 12 (6.19%) 92 (25.41%) 143 (40.17%)  

Anodonta cygnea 
(native) 3 0 0 0  

Gammarus pulex 
(native) 1 (0.25%) 34 (17.53%) 5 (1.38%) 11 (3.09%)  

Invertebrates sampled 396 194 362 356  
 
While Dreissena polymorpha (zebra mussel) had been already recorded during the pilot project in 2012 
(Everitt et al., 2012), Dikerogammarus haemobaphes (the voracious “demon shrimp”) was not, and 
seems to have arrived at the Barton quarry lakes only in the last two years. Its presence along the River 
Trent is one of the few records in the UK (NBN Gateway, 2014), and it is reasonable to assume that this 
species has made its way into the lakes from the River Trent during flood events. 
 
As shown in Table 1, D. haemobaphes already dominates invertebrate communities in most of the lakes, 
and may explain the low abundance of native freshwater shrimp (Gammarus pulex). At the moment, the 
only exception seems to be Lake B, where no zebra mussel has been recorded during 2014 and where 
few demon shrimp have been observed. However the zebra mussel was recorded in all the lakes during 
the pilot project in 2012 (Everitt et al. , 2012), and, now that it is firmly established at Barton, demon 
shrimp abundance can be predicted to rise over the next few years in Lake B, as seen in other lakes 
here. It can be expected therefore that the invertebrate composition will change drastically in the next 
few years across these lakes (Bacela et al., 2009). 
 

c) Aquatic macrophyte survey 
The vegetation survey carried out in September has highlighted the presence of a total of 8 species of 
submerged and floating macrophytes, across all the lakes (Table 2). Elodea nuttallii is the dominant 
species in all the sites; however other important records involved the finding of Potamogeton pectinatus 
and Callitricha truncate. This latter species in particular is an indicator of good water quality and 
currently found only very locally in England. with the majority of the records restricted to the Midlands 
(NBN Gateway, 2014).  
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Table 2. Aquatic macrophyte species recorded during the 5th September. All values follow the DAFOR System (Dominant = 5, Abundant 
= 4, Frequent = 3, Occasional = 2, Rare = 1). 

 

 
Colonisation depth shows much variability across the sites, with the maximum depth recorded being 
about 3 m in Lake D and the minimum being about 0.5 m in Lake C (Fig. 2). These values appeared 
strongly influenced by the bathymetry of each lake; only in Lake B are the littoral areas sloping gradually 
and more representative of natural shallow lakes, where submerged macrophytes were found to grow 
along the whole transect (Fig. 2b). The other lakes surveyed instead showed steep edges and/or 
submerged “cliffs” (i.e. sharp breaks of slope below the photic depth) that often corresponded with the 
recorded limit of macrophyte colonisation depths. 
 

 

Figure 2. Submerged macrophyte cover (%) in relation to the water depth in each lake along the two transects, T1 and T2. a) Lake A, b) 
Lake B, c) Lake C, d) Lake D. 

 
B. Abiotic indicators 

a) Dissolved oxygen and temperature profile (Lake C) 
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The YSI sonde was used in Lake C on 22nd July, and generated depth profiles for the percentage of 
dissolved oxygen and temperature down the water column (Fig. 3). 
 

 

Figure 3. Water profiles of Lake C measured using the YSI sonde during the afternoon of 22nd July 2014 measured at 2.50 pm (a, b), and 
3.40 pm (c, d). 

 
Dissolved oxygen (DO) falls very dramatically from over 200% (supersaturated) in the upper water to 
less than 50% by 3 m, and anoxic (~1%) below ~4 m. Over the course of the summer, Secchi disk 
measurements show that the light penetration into the water column fell from approximately 3.1 m in 
early June to 65 cm in July (Table 3). 

Table 3. Secchi disk variation in Lake C recorded during summer 2014. 

Lake C Secchi disk depth (cm) 
06 June 03 July 22 July 27 August 05 September 
310 270 65 83 66 

 
 

b) Total phosphorus (TP) and total nitrogen (TN) 
Total phosphorus (TP) and total nitrogen (TN) concentrations showed little variability in three of the four 
lakes sampled (Fig. 4), with TN tending to fall over summer. Most values fall above 0.035 mg/L TP, which 
is the OECD threshold for classifying a lake as eutrophic. Satellite pond data are shown in Appendix C, 
and are generally quite variable between ponds and over time, implying that while they might provide a 
range of heterogenous habitats, species diversity may be adversely affected by such variable physico-
chemical environments. Lower values typify Lake Anew, as expected from its high groundwater 
influence, while the highest TP values of any water sampled was from Tree Fall Pond (1.35 mg/L TP, 
which exceeds that found in many hypertrophic lakes), between Lake B and the River Trent culvert. 
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Figure 4. Concentration of total nitrogen (TN) and total phosphorus (TP) in water samples collected from the lakes. Note the July sample 
of river water had the highest TN and TP concentrations. 
 
Lake C showed a substantial peak in samples collected the 27th July 2014 compared to values found in 
the other lakes. Furthermore the values recorded at the end of August shows a decrease in TN and TP 
values (and especially TN), though still higher than the initial values recorded in June and early July. The 
River Trent was sampled once on 22nd July 2014, and had high values of TN and TP, similar to those 
recorded at the same time in Lake C. A direct connection exists between Lakes C and B and the River 
Trent via a culvert, where concrete pipes allow water to flow unimpeded in both directions. The 
implications of this are discussed in more detail below. 
 

c) Water levels and lake connectivity 

Although not monitored specifically, lake and pond levels were remarkably variable throughout the 
summer 2014 and subject to rapid changes. In particular Lake C experienced very significant variations in 
water level ranging from 40 cm to 70 cm in a matter of days. The rapidity of these variations was 
witnessed between 27th August and 5th September, when Lake C water level was noted to have dropped 
by approximately 60 cm (and on one occasion, by around 20-30 cm during the sampling day). 
Hydrological connectivity effects were also noted in Lake A (between late July and late August 2014) 
when the water level dropped by approximately 100 cm. From the information collected from the staff 
working at the quarry, the newly created lake, Lake Anew (Fig. 1) was allowed to fill from early August 
2014 by the cessation of pumping. This event seems linked with the marked drop in water level of Lake 
A and it is noteworthy that this lake was already overflowing into Lake B during a pilot project in 
summer 2012 (Everitt et al., 2012). Further sampling and hydrological information are needed to assess 
this aspect further but Lake Anew clearly provides a remarkable opportunity to track the nature and 
pace of colonization by aquatic organisms (e.g. invertebrates, macrophytes and fish), especially before 
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any inundation by the River Trent. The satellite ponds were also subject to considerable variation in 
water level but some ponds were more affected than others. 
 
C. Artificial sub-aquatic colonization surfaces 

In order to assess possible influences of submerged vegetation structure in Lake C, approximately 10 m2 
of submerged artificial reed surface was created by the submerged cane platforms. When sampled on 
the 28th August, the submerged canes were all covered with a dark brown biofilm approximately 1-2 mm 
thick, with on average 1.61 mg dry matter per cm2 (producing about 0.2 kg of dry matter for the 98 
canes in about 8 weeks; Appendix B). This biofilm was species-rich, supporting communities of 
protozoans (ciliates and vorticellids), some green algae (mainly Cladophora), microinvertebate larvae, 
and a particularly dense cover of diatoms (algae). This material also provided a resource for benthic 
invertebrates and in places the canes were particularly favoured by the invasive zebra mussel (Dreissina 
polymorpha) and occasionally by gastropod molluscs as well as Dikergammus haemobaphes. Five canes 
were sampled quantitatively. The diatoms were mainly benthic species with the motile species Navicula 
tripunctata and Navicula cryptotenella being most abundant. Other species included N. gregaria, 
Sellaphora seminulum, Nitzschia dissipata, Gyrosigma attenuatum and a few planktonic species 
(Aulacoseira granulata, Cyclotella meneghiniana and Discostella pseudostelligera). 

4. DISCUSSION 

The hydrology of the Barton Quarry lakes clearly exerts a major influence on the water quality and 
biological characteristics of the four lakes investigated.  Variations in the River Trent, local rainfall, 
groundwater levels and in groundwater pumping for management of the extraction site area all 
conspire to affect these lakes to varying extents. Perhaps the most pervasive factor affecting the 
biological characteristics of these lakes is ingress of River Trent water charged with nutrients. Although 
on a natural flood plain system, access to shallow lakes by river water is a natural feature, when the 
river contains high nutrients as well as being the vector for invasive species (e.g. zebra mussel, demon 
shrimp), its influence on the wetland should be minimized if at all possible. Poor water quality is 
probably the most important single factor affecting the aquatic diversity of the Barton gravel pit lakes. 
 
Water quality and algal blooms: River Trent water had among the highest concentrations of total N and 
total P of any sample collected from the lake site complex, and is clearly the major source of nutrients to 
the system. Lake C (and to a lesser extent, Lake B) is in direct water balance with the River Trent through 
the culvert system on the northeast shore of the lake and water can flow in or out to river depending on 
the relative water levels, on a daily (indeed hourly) basis. Similarly River Trent water can enter Lake D 
but mainly from the connection at the south end of the system, while the other lakes A, B and Lake 
Anew are only affected during major river floods, and consequently usually have lower nutrient 
concentrations. Complete deoxygenation of the deeper water zone in Lake C was demonstrated by the 
2014 vertical profile measurements and this means that the entire bottom water zone below about 3 m 
depth is inaccessible to fish (or invertebrates) in July and August. Similarly light penetration for growth 
of submerged aquatic plants is low (less than 3 m) caused by dense plankton abundances in the summer 
months. Phytoplankton blooms are one consequence of high nutrient loading and River Trent water 
inflow promotes these blooms (causing deoxygenation when the algal crops sink), causing reduced 
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water transparency. The appearance of toxic cyanophytes particularly in Lakes C and D is cause for 
concern. Transparency fluctuated with plankton abundances and particularly when floating filamentous 
green algal crops appeared (on Lake B for example). These were noted to be rather transitory (over 
several weeks) and so interestingly challenge ideas about alternative stable states for enriched lakes 
(proposed by Scheffer 1989). Eutrophication promotes carbon sequestration and preservation in lake 
sediments by excessive algal blooms, but is diametrically opposed to goals of biodiversity enhancement. 
 
Aquatic macrophytes and lake morphometry:  The aquatic plant species and their distributions in the 
sampled lakes clearly implicates eutrophication as a major controlling factor that is spatially modified 
according to lake bathymetry (Bornette and Puijalons, 2011). Morphometry is an important modulator 
of eutrophication effects because deeper water sites are prone to deoxygenation.  Of all the four lake 
sampled, only Lake B with a maximum depth of less than c. 2.5 m shows the morphological 
characteristics of a typical lowland river flood plain lake.  Consequently, this site supported submerged 
vegetation across the whole bathymetry, though it was clearly stressed and sparse. The other three 
lakes are over-deepened to various extents by former extraction activities, and despite some post-
extraction shelving work in the littoral areas to create a more natural low-angle lake edge, they possess 
submerged cliffs and ridges and all have more or steeply shelving shore-line profiles. In Lakes A and C, 
for example, water depth can in places reach 4-5 m within 12 m of the shore. In these eutrophic lakes, 
where light and oxygen availability is greatly restricted below c. 3 m depth in the summer, these 
morphological features restrict the area for colonization to a very narrow marginal zone, exacerbated by 
sudden and dramatic changes in water level that characterise Lake C for example. 
 
Promoting aquatic diversity: Despite the high levels of eutrophication, the trial emplacement of 
artificial reeds (garden bamboo canes), were demonstrated to provide a suitable substrate surface for 
the formation of a substantial biofilm community. Colonization of the canes by algae, and especially 
large numbers of benthic diatoms (both in terms of species diversity and biomass), together with an 
associated microfauna, showed that this technique clearly promotes aquatic diversity. Biofilm growth 
sequesters nutrients and carbon and can be harvested to remove these; we speculate that pollutants 
such as heavy metals can also be trapped on these films, which can be tested in future work. The canes 
may be a useful technique for use in lake areas where colonization by natural reed beds is prevented 
either (or both) by eutrophication and water depth, and also by unsuitable sediments (the sediments 
where the cane platforms where deployed was hard, consisting of compacted cobbles and clay).  The 
emergent tips of the trialled canes also provide a useful access point for emerging aquatic insect larvae, 
and sites where adult emerged insects (such as mayflies) congregated. 

Invasive species: The River Trent, flowing along the entire eastern boundary of the site, is clearly the 
source of most invasive species affecting the Barton gravel pit lakes. It facilitates connectivity between 
the riparian and riverine ecosystems,  and thus while penetration of river water is a natural feature of 
flood plain lakes, the Trent water delivers not only excessive nutrients but also invasive species. Zebra 
mussels have become established in all but the newest lake (Lake Anew) and threaten the native swan 
mussel population. New invasive species such as the demon shrimp (D. haemobaphes) have now arrived 
(like the zebra mussel, from the Ponto-Caspian region of eastern Europe). This species is to be expected 
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in the next few years to heavily affect and impoverish the local aquatic invertebrate fauna as witnessed 
for continental European freshwaters (Bacela et al., 2009). 

Unfortunately, and more worryingly, it may be soon followed by the even more damaging “killer 
shrimp”, D. villosus, which is at present confined to four lake sites in the UK (NBN Gateway, 2014). 
Notably, this species is directly linked to boat use and fishing, as it is carried between water bodies by 
recreational boating (and potentially in fishing gear and tackle, though these tend to be more local 
activities). The use of these lakes for recreational boat use (Lake D) and fishing (Lakes C and B) should be 
carefully considered, and at a minimum the DEFRA protocol for these invasive species (Check, Clean, 
Dry: see http://www.nonnativespecies.org//checkcleandry/) strictly observed by all users. 

5. CONCLUSIONS AND RECOMMENDATIONS 

The recreated flood plain wetland lakes present at the Barton Quarry site have a strong potential to host 
high levels of biodiversity, as demonstrated for such sites elsewhere (Amoros and Bornette, 2002). 
However, water quality is strongly affected by the River Trent and a better understanding of the 
hydrological connections between each lake and the river would facilitate site management. Turning old 
extraction sites into wetlands seems to have the potential of succeeding in recreating rare wetland 
habitats; however care for the quality should remain a priority during both the planning and 
management processes. In this sense, it seems reasonable to advise future planning towards lakes 
recreated with a more natural bathymetry, better resembling to natural lowland shallow lakes (as 
clearly exemplified by Lake B). Following this approach, further studies should be carried out in order to 
assess better the general hydrology of the area in order to achieve a greater understanding of the 
underground (as well as surface) connections in the area, to understand the causes behind the strong 
water level fluctuations recorded for Lakes A and C during summer 2014 (Thoms, 2003). 
 
Recommendations: The main issues concerning promoting biodiversity in these sites is reducing 
eutrophication and nutrient loading, minimizing invasive species and increasing the area of lake bed for 
colonization by submerged aquatic plants. While effects of major River Trent floods cannot be 
prevented, the ingress of Trent water should be minimized. 

1. Restrict access of River Trent water as far as possible so that sites furthest away from the river 
experience greater inflows of ground water, and promote access of ground water to the lake area. In 
particular, the one-way caps that have clearly fallen off the pipes connecting Lakes B and C to the 
River Trent culvert should be re-instated and carefully maintained. 

2. Promote habitat diversity by reducing steeply shelving shore zones and emplacing artificial habitat 
structures in deeper, more eutrophic lakes (such as demonstrated by the artificial reed bed trial). 

3. Explore the potential of the newly created lake (Lake Anew) for maintaining a diverse low nutrient 
aquatic ecosystem by isolating the site from the River Trent (e.g. via an artificial berm) and following 
the development of its aquatic biota and water chemistry.  

4. Collect more information of the inter-relationships between hydrology and connectivity of the 
aquatic plant and animal communities within the site complex and with the River Trent. 

5. Advertise and impose the DEFRA recommendations about disinfecting all equipment that has been in 
contact with Barton lake water (e.g. wellington boots, fishing gear, boats) after visiting the site – or 
consider restricting use of the lakes to non-contact activities. 
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Appendix A. Species found during summer 2014 fieldwork at Barton lakes 

Phytoplankton 

Cyanophyta (Blue-Green Algae) 

Anabaena flos-aquae 
Ahanizomenon flos-aquae 
Aphanocapsa (possibly fusco-lutea) 
Chamaesiphon incrustans 
Gloeotrichia echinulata 
Heteroleibleinii kossinskajae (narrow filaments 
rather like Lyngbia) 
Microcystis aeruginosa. 
Nodularia spumigena  
Nostoc sp. 
Oscillatoria spp. (one possibly angusta) 
Phormidium spp. (one probably autumnale) 

Euglenophyta (Euglenoids) 
Colacium vesiculosum 
Lepocinclis oxyuris (formerly a Euglena) 
Trachelomas hispida var. crenulatocollis 
Trachelomas volvocin 

Chrysophyta (Golden Algae) 
Chrysococcus rufescens 

Xanthophyta (Yellow-Green Algae) 
Tribonema viride 

Chlorophyta (Green Algae) 
Volvocales and Tetrasporales 
Asterococcus limneticus. superbus 
Chlamydomonas spp. 
Pandorina morum 
Pandorina morum fo. major 
Volvox 
Volvox globator 
Volvox tertius 

Chlorococcales and Sphaeropleales 
Characium sp. 
Acutodesmus pectinatus var. bernardii. 
Pediastrum duplex 

Filamentous forms 
Cladophora glomerata 
Coleochaete scutata 
Gongrosira probably schmidlei 
Hydrodictyon reticulatum 
Mougeotia sp. 
Oedogonium 
Spirogyra communis 
Stigeoclonium farctum 
Ulva intestinalis (formerly Enteromorpha) 

Desmids 
Closterium moniliferum 
Closterium sp. Possibly leibleinii 
Cosmarium botrytis 
Cosmarium formosulum 
Cosmarium subgranatum 

Diatoms 
Aulacoseira granulata 
Cyclotella memeghiniana 
Discostella pseudostelligera 
Gyrosigma attenuatum 
Navicula cryptotenella 
Navicula gregaria 
Navicula tripunctata 
Nitzschia dissipata 
Sellaphora seminulum

Zooplankton 

Bosmina longiriostris Daphnia longispina 

Bryophytes 

Aloina aloides (sensu lato) 
Amblystegium serpens  
Barbula convoluta 
Barbula unguiculata 
Brachythecium albicans 
Brachythecium mildeanum 
Brachythecium rutabulum 
Bryum argenteum 

Bryum capillare 
Bryum dichotomum 
Bryum subapiculatum 
Calliergonella cuspidata 
Campylopus introflexus 
Ceratodon purpureus 
Cratoneuron filicinum 
Cryphaea heteromalla 
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Dicranella staphylina 
Dicranella varia 
Didymodon insulanus 
Didymodon tophaceus 
Drepanocladus aduncus 
Fissidens taxifolius 
Fissidens sp. (possibly bryoides) 
Funaria hygrometrica 
Hypnum cupressiforme 
Hypnum jutlandicum 
Kindbergia praelonga 
Leptodictyum riparium 
Leskea polycarpa 
Marchantia polymorpha subsp. ruderalis 

Orthotrichum affine 
Orthotrichum diaphanum 
Oxyrrhynchium hians 
Polytrichum commune 
Polytrichum juniperinum 
Polytrichum piliferum 
Pseudocrossidium hornschuchianum 
Pseudoscleropodium purum 
Rhytidiadelphus squarrosus 
Syntrichia latifolia 
Syntrichia ruralis var. ruraliformis 
Tortula modica 
Tortula truncata 
Trichodon cylindric

 

Invertebrates 

Anellida 
Oligochaeta indet. 
Bereodella verrucata 
Erpobdella octoculata 
Erpobdella testacea 
Glossiphonia complanata 
Glossiphonia heteroclita 
Helobdella stagnalis 
Piscicola geometra 

Mollusca 
Anodonta cygnea 
Bythinia tentaculata 
Bythinieall scholtzi 
Dreissena polymorpha (invasive) 
Lymnea glabra 
Lymnea peregra 
Lymnea stagnalis 
Lymnea truncatula 
Physa fontinalis 
Pisidium sp. 
Planorbis carinatus 
Planorbis vortex 
Planorbis vorticulus 
Potamopyrgus jenkinsi 
Segmentina complanata 
Sphaerium sp. 
Valvata cristata 
Valvata macrostoma 

Chelicerata 
Argyroneta aquatica 

Crustacea 
Asellus aquaticus 
Dikerogammarus haemobaphes (invasive) 
Gammarus pulex 

Hexapoda 
Ephemeroptera 
Baetidae indet. 
Cloeon dipterum 

Odonata 
Coenagrionidae indet. 

Hemiptera 
Corixa panzeri 
Corixidae indet. (Instar III, IV, V) 
Micronecta scholtzi 
Plea leachi 
Sigara dorsalis (Instar V) 

Megaloptera 
Sialis lutaria 

Trichoptera 
Athripsode sp. 
Molanna angustata 
Mystacides longicornis 
Phryganea bipuncatat 
Trichoptera indet. (pupa) 

Diptera 
Ceratopogonidae gen. sp. 
Chironomidae gen. sp. 
Chironomidae gen. sp. (pupa) 
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Coleoptera 
Coleoptera indet. 
Dytiscidae gen. sp. (adult) 
Haliplidae gen. sp. (adult) 

Hydrophilidae gen. sp. (adult) 
Hydrophilidae gen. sp. (larva) 

 

 

Macrophytes 

Callitricha truncata 
Carex riparia 
Chara vulgaris 
Cladophora glomerata 
Elodea nuttallii 
Enteromorpha intestinalis 
Epilobium hirsutum 
Glyceria maxima 
Impatiens galndulifera 
Iris pseudacorus 
Juncus inflexus 

Juncus effuses 
Lemna minor 
Lycopus europaeus 
Lythrum salicorna 
Persicaria amphibia 
Phalaris arundinaceae 
Phragmites australis 
Potamogeton pusillus 
Sparganium erectum 
Salix sp. 
Typha latifolia 

 

 

Appendix B. Biofilm calculations from the artificial reeds (bamboo canes) 

Sample 
canes

Cane 
area 
(cm2)

Biofilm 
total dry 
wt. (g)

Biofilm 
dry wt. 
(mg/cm2)

Cane 1 958.50 1.71 1.78
Cane 2 1156.11 1.73 1.49
Cane 3 1560.27 2.76 1.77
Cane  4 1294.96 1.86 1.44
Cane  5 1146.05 1.82 1.59
Mean 1223.19 1.98 1.61
S.D. 223.20 0.39 0.16

 

Quantitative information regarding biofilm development on five selected canes submerged in Lake C 
during July-August 2014 (see text). Note: total quantity of biofilm recovered equates to 192 g dry 
weight. 
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Appendix C. Water chemistry for satellite ponds 
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Appendix D. Selected photographs of taxa and fieldwork at Barton quarry 
lakes, summer 2014 

 

 

  

Corixidae (indeterminate) 

Demon shrimp 
(Dikerogammerus  
haemobaphes) 

Nodularia spumigena 

Zebra mussel (Dreissena polymorpha) 

http://quarrylifeproject.wordpress.com/


Life in New Lakes: Barton Quarry Lakes 

Life in New Lakes Project – http://quarrylifeproject.wordpress.com/ 17 
 

 

http://quarrylifeproject.wordpress.com/

