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1. Introduction

Calumma Ecological Services were commissioned by the Kent Wildlife Trust to assess the conservation status of herpetofauna at Rusthall Common (TQ 562 395) and Tunbridge Wells Common (TQ 574 386) and to prepare appropriate management advice. 

1.1 Legal Protection of Herpetofauna

Native herpetofauna that occur in Kent are listed on Schedule 5 of the Wildlife and Countryside Act 1981 (WCA 1981). The adder (Vipera berus), grass snake (Natrix natrix), common lizard (Lacerta vivipara) and slow-worm (Anguis fragilis) thus receive protection against deliberate killing, injuring and sale; covered under WCA 1981 subsections 9(1) and 9(5). In addition the great crested newt (Triturus cristatus) receives full protection under the WCA 1981, and is also listed on Annexes II and IV of the EC Habitats Directive and Appendix II of the Bern Convention. The crested newt is protected under Schedule 2 of the Conservation (Natural Habitats etc.) Regulations, 1994 (Regulation 38). This prohibits the intentional killing, injuring or taking; intentional or reckless disturbance whilst occupying a place used for shelter and destruction of these places; and sale (Gent and Howarth, 1998; Phillips and Huggett, 2001). The more widespread native amphibians: common frog (Rana temporaria), common toad (Bufo bufo), smooth newt (T. vulgaris) and palmate newt (T. helveticus) do not receive protection from deliberate killing (subject to animal welfare regulations).

A conservation licence may be required to carry out management that is likely to affect the habitat of great crested newts. 

English Nature remains the licensing authority for licence applications for conservation, scientific or educational purposes. All survey work carried out for the purposes of this report was conducted under licence from English Nature.

2. Methods

A search of the herpetofauna database maintained by the Kent Reptile and Amphibian Group (KRAG) was made. Examination of a 1:25 000 Ordnance Survey (OS) map was undertaken to identify waterbodies on the site that may represent crested newt breeding sites.

2.1 Amphibian Habitat Survey

All ponds within the commons were visited on 22nd October 2003 and 17th January 2004 and habitat data recorded. Information from the warden concerning amphibian sightings was recorded. A Habitat Suitability Index (HSI) was calculated for each waterbody based on methodology developed by Oldham et. al., 2001. The HSI is represented by a number from 0 to 1, the higher the number the more likely the pond is to support breeding great crested newt. 

2.2 Reptile Habitat Survey

Walkover surveys were conducted on 22nd October 2003 and 17th January 2004 to assess the site’s potential for supporting populations of different reptile species and identify areas within the site where those species were most likely to be found (after Griffiths and Inns, 1998). Information from the warden concerning reptile sightings was recorded.

3. Results

3.1 Amphibian Habitat

3.2.1 Amphibian Habitat Overview

Eight ponds in total were located on the commons, 5 at Tunbridge Wells and 3 at Rusthall. In addition, several potential sites were noted at which new ponds could be created. Terrestrial habitat on both commons is mainly composed of broadleaved woodland, with open glades of scrub and grassland and some heathland. The habitat at Tunbridge Wells Common is fragmented by several roads. The roads appeared relatively busy, and may form considerable barriers to movement between ponds so that each pond is effectively isolated from the others with only Cabbage Stalk Lane pond and Brighton pond being contained within the same woodland fragment. The situation at Rusthall common is similar; the two Marlpit ponds are contained within the same woodland area, but separated by road from the New Pond. The two commons are only separated by around 0.5 km, but roads and housing may form a significant barrier to movement of animals between them.

3.2.2 Pond Descriptions - Tunbridge Wells Common.

Fir Tree Pond: TQ 57580 38995
A medium sized pond (320 m2) in a woodland clearing beside Major York’s Road, containing a small island. The pond is very open, with no overhanging trees. The island and approximately 50% of the pond margin are vegetated with a mixture of rushes, reedmace and iris, covering around 10% of the pond surface area. Floating vegetation (Glyceria) covers about 15% of the pond surface, and submerged vegetation, including a large proportion of the invasive exotic Parrots Feather, covers 70% of the pond area. There is an outflow pipe. 

The pond is set in a small clearing within the woods, surrounded by a narrow belt of rough grassland, broadening at one end into a boggy area with mixed rushes and grass. This damp habitat is good for foraging amphibians, and the woodland beyond provides many structures for shelter and hibernation.

The pond supports a large breeding population of common frogs. Smooth and palmate newts have been recorded and grass snakes observed. No fish were apparent.

Bracken Cottage Pond, Tunbridge Wells Common: TQ 57383 38963
A medium sized pond (area 400 m2) set in a hollow on the edge of the common. Bank-side trees shade around 30% of the shoreline. Emergent marginal plants encompass the entire shoreline, including significant stands of reedmace, occupying around 40% of the pond area. Floating plants cover up to 10% of the pond surface area, with submerged plants occupying around 70%. There is no obvious invasive alien vegetation although water lilies have been introduced.

The pond is at the bottom of a south westerly facing slope covered with rough grass and recently cut bracken. A drainage ditch leads down to the pond; around this, the ground is boggy and supports reeds. Ditches are valuable habitat features for amphibians since they provide a sheltered migration route to and from the pond and add to habitat variety.

A tarmac path crosses the foot of the slope, and below this is rough grass, to the pond edge. At the top of the slope, and also to the south of the pond is woodland, on the east is a house and beyond that, fields. The terrestrial habitat around the pond is therefore generally good for amphibians, particularly the rough grassland and woodland.

A small common frog population breeds in this pond. There is reported to be a good population of small newts. Goldfish have been introduced but it is not known if they have survived recent drought.

Cabbage Stalk Lane Pond, Tunbridge Wells Common: TQ 5749 3866
A small pond (area 220m2) set in a woodland clearing. Less than 5% of the pond margin is shaded by trees. Approximately 80% of the bank (5% of pond surface area) was fringed with marginal vegetation, mainly rushes, there was no floating vegetation apparent at the time of survey, but submerged vegetation covered 25% of the pond area. No waterfowl were observed. When this pond was visited in October 2003, it held very little water and was reported to have dried the previous year. Water is lost by evaporation rather than leakage. By January 2004, the water was considerably deeper. 

Along one side is a steep wooded south facing bank; a narrow strip of rough grassland separates the pond from the woodland on the remaining sides. On the north eastern side of the pond is a shallow scrape, at present holding approx 30 cm water but likely to be highly ephemeral, as indicated by the presence of flooded terrestrial vegetation. 

The terrestrial habitat is very good for amphibians, providing good foraging in both the woodland and rough grassland. The south facing bank is likely to be important for hibernating amphibians – warm in early spring, with the presence of ferns indicating that it remains damp.  There is a good supply of logs and fallen wood available, providing shelter for amphibians as well as good invertebrate habitat, thus increasing foraging opportunities. 

Small newts have been observed in this pond. Fish are unlikely to be present, as the pond has dried recently, although its proximity to the path makes the introduction of fish more likely

Brighton Lake (Popes Puddle), Tunbridge Wells Common: TQ 57708 38554
A large ornamental pond (area 2225 m2) adjacent to Eridge Road, steep sided with stonework banks. There are two islands, one supporting a duck house. The pond is relatively open, with only 20% of the shoreline shaded by trees. Emergent marginal plants are found along 15% of the shoreline but are mainly restricted to one end of the pond, where they cover around 10% of the pond surface area. This may be due to the composition of the substratum. Aquatic vegetation, both floating and submerged, is extensive, covering around 85% of the pond in January. This appears to be mainly Potamogeton sp. and Elodea canadensis. 

The area between the pond and the road is close mown grass. A stone wall runs just above the northern side of the pond and beyond that, sloping upwards, is rough grass and bramble scrub leading into woodland. For both reptiles and amphibians, south facing banks covered with dense vegetation represents good foraging habitat and are good hibernation sites if there are sun-warmed patches of open ground and or lighter vegetation cover allowing the sun to reach the ground but affording some protection from predators. The south facing wall, overgrown with vegetation in places also provides excellent hibernation sites for overwintering amphibians and reptiles. 

Frogs and toads both spawn in this pond. The pond supports a large population of fish. 

3.2.3 Pond Descriptions - Rusthall Common.

Marlpit Pond, Rusthall Common: TQ 56277 39537
This is a medium sized pond on the edge of a large clearing on the common. The pond has an open aspect; only 15% of the shoreline is shaded by trees. The shoreline is heavily vegetated with rushes and reedmace, covering 30% of the pond surface area. Submerged vegetation covers 50% of the pond area, and floating vegetation 20%. There is considerable Parrot’s Feather present. The pond was deepened ten years ago, and appears to hold water most years. 

There is an extensive area of rough grassland and scrub beside the pond, offering excellent potential for amphibians and reptiles. The Small Marlpit pond is also located within this grassland.

This pond is known to support a large population of smooth newt and a low population of great crested newt. Grass snake forage around this pond and the area is likely to supports a  ‘good’ population. The pond supports a small population of fish, first noted in 2002.

Small Marlpit Pond, Rusthall Common: TQ 56245 39542
Located within the same clearing as the larger Marlpit pond, this is a very small pond (area 72 m2) close to the woodland edge and shaded along 50% of its shoreline. It is shallow and probably dries in most years. The vegetation it supports is a mixture of flooded terrestrial vegetation and Glyceria, covering around 80% of the pond surface area. There is no marginal vegetation. Smooth newts have been recorded at this pond.

New Pond, Rusthall Common: TQ 56596 39476
This recently created pond is of a medium size (360 m2) set in woodland. Approximately 60% of the shoreline is shaded by trees. Currently there is little aquatic vegetation, 20% of the pond surface area is covered with a mixture of Glyceria and Lemna. The water is very turbid. There are no marginal plants established. The woodland slopes steeply down to the pond on two sides, these banks are mainly unvegetated but with a deep layer of leaf litter. On the other side of the pond is wet grassland, and a scrub covered hillock beside a drainage ditch.

3.2.4 Amphibian conservation status

Five of the Commons ponds are considered to offer excellent or good potential for great crested newt (Table 3.1). However, crested newt have only been confirmed from two ponds. It must be remembered that crested newt will only occur in ponds if the ponds (regardless of their HSI score) are within colonisation distance of other breeding ponds. The network of roads and urbanisation around the Commons may restrict dispersal of crested newt and prevent colonisation of otherwise suitable habitat. Of the remaining three ponds, two are unlikely to retain water for long enough for crested newt larvae to successfully metamorphose and Brighton Lake is unlikely to support breeding crested newts because of its major fish population. Fish are an important predator of crested newt larvae and recent research has shown that adult crested newt will avoid ponds that contain fish. Interestingly, crested newt have been confirmed from one of the ephemeral ponds (Small Marlpit Pond). However, likely breeding success is considered low. Individual newts observed in this pond form part of the Large Marlpit Pond population. 

Ponds within the two Commons support a good population of smooth newt. 

Despite earlier KRAG records there is no evidence that palmate newt currently breed within waterbodies in Rusthall Common. However, palmate newts have been confirmed from T. Wells Common. 

Frog eggs and larvae are heavily predated by newts, particularly crested newt. Available data suggests that common frog may be avoiding ponds with the highest newt populations. 

The skin of toad tadpoles contains a toxin that makes them unpalatable to predators such as fish. They are therefore able to successfully breed in Brighton Road Pond that supports a major fish population. Toad tadpoles are generally unable to survive in small ponds that become deoxygenated during warm weather. Unlike frog tadpoles that develop lungs relatively quickly, toad tadpoles retain gills much later into their tadpole development. Like many fish species, they therefore require deeper, less ephemeral waterbodies that are less likely to become deoxygenated. 

The current status of amphibians on the commons is summarised in Table 3.2.

	Water Body
	Grid Reference
	GCN HSI
	Likely GCN Presence

	
	
	
	

	T.Wells Common


	
	
	

	Fir Tree Pond


	TQ 5758 3899
	0.89
	Excellent

	Bracken Cottage Pond


	TQ 5738 3896
	0.79
	Good

	Cabbage Stalk Lane Pond


	TQ 5750 3867
	0.74
	Good

	Cabbage Stalk Lane Ephemeral Pond


	TQ 5750 3867
	0.45
	Poor

	Brighton Lake
	TQ 5770 3855
	0.57
	Below Average

	
	
	
	

	Rusthall Common


	
	
	

	Large Marlpit Pond


	TQ 5627 3953
	0.83
	Excellent

	Small Marlpit Pond


	TQ 5624 3954
	0.65
	Average

	New Pond


	TQ 5659 3947
	0.86
	Excellent

	
	
	
	


Table 3.1. Calculated Habitat Suitability Index values for waterbodies within 500 m of proposed development site (for full description of SI variables see Oldham et. al., 2001).  

	Species
	KRAG Record

(most recent year)
	Current Reported Presence
	Current Confirmed Presence

	Common Frog

(Rana temporaria)
	Brighton Lake (1993)

Fir Tree Rd Pond (1995) 

Large Marlpit Pond (1993)


	Brighton Lake 

Bracken Cottage Pond 

(small population)

Fir Tree Rd Pond

(large population)


	Bracken Cottage Pond 

(small population)

Fir Tree Rd Pond

(medium population)

	Common Toad

(Bufo bufo)


	Brighton Lake (1993)
	Brighton Lake
	Brighton Lake

	Smooth Newt

(Triturus vulgaris)
	Brighton Lake (1993) 

Fir Tree Rd Pond (1995)

Large Marlpit Pond (1995)

Small Marlpit Pond (1995)


	
	Large Marlpit Pond

Small Marlpit Pond

	Palmate newt

(T. helveticus)
	Fir Tree Rd Pond (1995) 

Large Marlpit Pond (1995)


	
	Fir Tree Pond

Not recorded

	Small newt species

(unidentified female smooth and palmate newts)


	
	Bracken Cottage Pond

Cab. Stalk Lane Pond
	

	Great Crested Newt

(T. cristatus)
	Large Marlpit Pond (1995)


	
	Large Marlpit Pond

(low population)

Small Marlpit Pond

(low population)




Table 3.2. Summary of Known Status of Amphibians at Tunbridge Wells and Rusthall Commons. KRAG Records are from the Kent Reptile and Amphibian Group database, Current Reported Presence refers to information from the warden, and Current Confirmed Presence indicates where the species has been confirmed by Calumma Ecological Services.

3.2 Reptile Habitat

3.2.1 Reptile Habitat Overview

Several areas within the commons have the potential to support reptiles. There is one relict heath area and heather regeneration is being carried out in other areas. Many areas of rough grassland and scrub provide ideal habitat for reptiles. Grass snakes are likely to be common with available ponds providing excellent foraging opportunities.

3.2.2 Potential and Known Reptile Sites -Tunbridge Wells Common

Tussocks TQ 57948 39110 - this is a relict heath area, where heather still grows. The grass here forms tussocks and there are several meadow ant nests, this is potentially very good reptile habitat. 

Adder 1 TQ 5767 3879 - adder seen in 2002, and lizards have also been observed. The location of a hibernaculum is not known, but there are rabbit warrens nearby. The site is being managed to create heathy grassland; the existing bracken stands have been cut and crushed, vegetation has been sprayed with Asulox and heather is starting to appear. The habitat here links to the wider landscape, to areas of woodland and derelict heathland that has since been planted with conifers.

Adder 2 TQ 5754 3872 - adders sighted in 2001 and 2003 at a site of mixed scrub, bracken and grassland. The interface between the thorny scrub (gorse and bramble) and grass is particularly good for basking reptiles, the more open vegetation allowing them to bask whilst remaining hidden from predators. The area has been treated with Asulox. 

Survey site 1  TQ 57781 38977

This is an area where the heather is being regenerated. It has a south facing aspect and offers good potential for reptiles.

3.2.3 Potential and Known Reptile Sites -Rusthall Common

Survey site 2  TQ 56426 39476

Beside the cricket pitch there is an area of rough grass with a south facing bramble bank and a grass cutting heap which therefore offers good reptile potential.

Marlpit Pond TQ 56277 39537

There are confirmed records of grass snake at this site, which probably supports a good population due to the excellent terrestrial habitat near the pond and the food resource provided by the exceptional smooth newt population.

3.2.3 Reptile conservation status

Three species of reptile have been reported from the two Commons. Available habitat offers good opportunities for reptiles. Unfortunately there is only limited available information on likely presence and distribution. Despite this lack of information, both Commons are likely to represent Key Reptile Sites and more detailed survey work is urgently required.

Viviparous lizard is likely to be widely distributed across both Commons. 

Slow-worm have not been recorded from either Common, but available habitat suggests that this species is likely to be abundant.

Grass snake have been confirmed from Rusthall Common, which appears to support a good population. Reports of grass snake from T. Wells Common have not been confirmed but available habitat offers good opportunities.

Adder have been reliably reported from at least two areas at T. Wells Common. These records are of great interest and require urgent confirmation. If adder are confirmed from T. Wells Common, there habitat required should be considered a priority when determining management strategies. 

The current status of reptiles on the commons is summarised in Table 3.3.

	Species
	Previous Record
	Current Reported Presence
	Current Confirmed Presence

	Viviparous Lizard

(Lacerta vivipara)


	T. Wells Common (1990)
	TQ 5767 3879
	

	Slow worm

(Anguis fragilis)


	
	
	

	Grass Snake

(Natrix natrix)


	
	Fir Tree Rd Pond
	Large Marlpit Pond



	Adder

(Vipera berus)


	
	TQ 5767 3879

TQ 5754 3872
	


Table 3.3. Summary of Known Status of Reptiles at Tunbridge Wells and Rusthall Commons. KRAG Records are from the Kent Reptile and Amphibian Group database, Current Reported Presence refers to information from the warden, and Current Confirmed Presence indicates where the species has been confirmed by Calumma Ecological Services.

4. Discussion and Recommendations

Further survey work is important to inform management decisions; we recommend working in conjunction with the Kent Biological Records Centre. All ponds should be surveyed, both to confirm the presence/likely absence of species, and to build on the results from ponds already surveyed in previous years. Targeted reptile surveys are required to establish the presence and distributions of reptiles on site, particularly the adder, a Kent Red Data Book species. Survey methods should follow the guidelines set out by English Nature and Froglife. The guidelines suggest that four to six visits to a pond and seven to a reptile site are required to confirm presence/likely absence of species. Pond surveyors will require a great crested newt survey licence from English Nature. The Kent Reptile and Amphibian Group are carrying out two major recording projects this year, for great crested news and adders; survey work on the commons could be incorporated into these projects

There is local concern that some of the ponds are silting up, because they contain a large amount of submerged vegetation. Whilst it is true that some ponds contain invasive plants that will require control, care must be taken to prevent over-management. Amphibian biodiversity is maximized, and favourable status achieved, where a number of ponds are available for colonization within an area, and where these ponds represent a range of conditions and stages of succession. Recently created ponds will attract opportunist colonizing species, whilst those at later stages may support a different and much more complex community. It is worth maintaining ponds in all stages of succession, from new pools to well vegetated and mature silted ponds. These changes are natural and there are many other species of animals and plants that are adapted to living in all these stages. 

In addition to what is thought of by many people as the classic pond: holding water all year round, with plenty of open water and diverse floating and emergent vegetation, there are several other pond types with important wildlife value. 

· Seasonal or ephemeral ponds, which dry out in most summers, are often overlooked. Ephemeral ponds can support a wide range of specialized pond species, which often includes very rare species, especially where they occur in semi-natural landscapes such as woodland and heathland. 

· Semi-permanent ponds dry out occasionally, in drought years. This limits fish, which are major predators of amphibians and other pond animals. Fish free ponds often give rise to rich and diverse ecosystems. 

· Shaded ponds provide a distinctive habitat for specialized pond species which might not thrive elsewhere, including some of our most rare invertebrates. 

· Overgrown ponds are part of a natural succession, and provided that they have not been overrun with invasive alien plant species, may contain the richest diversity of wetland plants, and a correspondingly diverse assemblage of associated pond animals.

4.1 Amphibian Habitat

The basic habitat requirements for all amphibians are:

· a pond with a good supply of food for tadpoles, which feed on aquatic vegetation and invertebrates.

· Easy exit (with no steep sides) from the pond for emerging metamorphs and adults.

· Damp vegetated areas around the pond for cover for emerging metamorphs.

· Daytime refuges such as logs, rocks and shrubby vegetation.

· Areas of woodland or similar habitat for hibernation.

· In addition, different species favour slightly different conditions in their breeding ponds, which are summarized in Table 4.1. 

	
	Frogs
	Toads
	Crested Newts
	Small Newts

	Breeding pond
	Shallow, temporary or semi- permanent.
	Large deep and permanent.
	Medium well vegetated unshaded.
	Shallow to medium, well vegetated.



	Fish
	No.
	No preference.


	No.
	Not in large numbers.



	Waterfowl
	No.
	Not in large numbers.


	No.
	No.



	Submerged aquatic vegetation for egg laying


	Not important.
	Yes.
	Yes.
	Yes 

(perhaps less important for palmate newts).


Table 4.1. Breeding habitat requirements of the widespread British amphibians.

4.2 Reptile Habitat

Ideally, good reptile habitat will include structurally diverse vegetation, containing sheltered vegetated areas for refuge, open areas with a sunny aspect for basking and night-time refuges such as dense vegetation, logs and rubble piles. Habitat requirements for foraging vary between species, but include rough grassland, scrub, heath, woodland and ponds. Reptiles hibernate during winter, requiring a structure that will protect them from frost, flooding and predation. Hibernation sites may be limited, resulting in many animals using the same hibernaculum.

A mosaic of habitats provides the best conditions for reptile diversity. A variety of vegetation types encourages the invertebrates upon which slow-worm and lizards feed, and the lizards and small mammals upon which adders feed. Variations in topography will provide basking areas throughout the day and features that are exposed to the sun for basking, such as log piles, are particularly attractive to viviparous lizards. Piles of rotting vegetation (e.g. compost heaps and sawdust piles) provide egg-laying sites for grass snakes.

4.3 General Management Advice

Rusthall & Tunbridge Wells Commons both have good potential for amphibian biodiversity, containing a number of ponds. However, connectivity between ponds is an important factor for the long-term viability of amphibian communities. Therefore, barriers created by busy roads are undesirable. This is a problem at the Commons, which are fragmented by a number of small but busy roads. The problem is exacerbated by the design of the kerbs along some roads, which are high enough to act as barriers and indeed may divert migrating amphibians along the road and into gully pots from which they will be unable to escape. To improve linkages within the pond landscape, this problem needs to be addressed, and where ponds are isolated, additional pond creation would be beneficial. 

4.3.1 Aquatic vegetation control.

Some of the ponds in the Commons, although they have little or no open water in high summer, do not need any management; their vegetated shallows and margins are providing a valuable habitat. Ponds that dry in most summers can have greater long term stability than similar sized ponds with permanent water, as the growth of aquatic vegetation is controlled during the dry period. This delays vegetation spread, siltation and succession. Aquatic vegetation is important for amphibians; it adds structure to the pond, providing shelter from predators and egg-laying sites. The optimum macrophyte cover for crested newts is 70-80%. However, more overgrown conditions are believed to inhibit them, as they need some open water for courtship displays. In some ponds, it may therefore become necessary to control aquatic vegetation. Aquatic plants trap silt, creating banks which are then colonized by emergent species. If or more plant species establish complete dominance, other species are excluded, reducing the diversity of the habitat and restricting its wildlife value. Unless replacement pond habitat can be created nearby, it may be necessary to maintain structural diversity by occasionally clearing sections of the habitat back to bare mud and then allowing succession to proceed once again. Large amounts of aquatic vegetation can also become a problem where the decaying remains of dead vegetation cause deoxygenation of the water. Clearance of aquatic vegetation should be done on a rotational basis. In general, no more than one third of the water body should be cleared every few years. Moderate aquatic plant growth is essential for providing shelter and feeding areas for much of the aquatic fauna. Also, complete clearance of a species or an area can cause major physical disturbance which may release nutrients into the water, resulting in further excessive plant growth or undesired weed species may colonize the cleared area. Clearing marginal vegetation in such a way as to create a scalloped margin creates spawning areas for frogs as well as being aesthetically pleasing.

Methods for control

A number of methods are available for the control of aquatic vegetation, including removal by hand or mechanically, chemical control and environmental control. Mechanical digging, cutting and dredging is not felt to be appropriate for these sites. Digging by hand is a one of the best methods of removing surplus emergent vegetation such as Phragmites or Typha. Care should be taken to ensure any interesting species intermixed with the vegetation to be removed are identified and retained. Non-rhizomatous plants in deeper water can be effectively uprooted by hoeing, using a draw hoe or similarly shaped instrument.

A problem with aquatic plants is that many species can re-grow from very small pieces of root, rhizome or stem. Thus, broken pieces of vegetation may disperse and spread the problem more widely, care should be taken to avoid or minimize this. Cut material must be cleared away from the site: dead material in the water will cause deoxygenation and the nutrient run-off from material left on the pondside will affect the pond adversely. Cleared vegetation should be removed to an area of low botanical interest and composted. This has the advantage of creating egg laying sites for grass snake and may provide hibernation sites for many animals. The Environment Protection Act 1991 requires that the following wetland plant species, which are poisonous to livestock, be safely disposed of: Water Horsetail and Marsh Horsetail, Yellow Iris, Hard Rush and Hemlock Water-dropwort.

Raking and dragging (using a muck rake) can be used to remove floating vegetation, but this is generally a temporary measure, as it tends to encourage the re-growth of submerged plants. Plants will rapidly spread to cover the cleared area during the growing season. Environmental control is a better long-term solution for such species. This might include measures to increase shading or reduce the nutrient inflow into the pond.

The use of herbicides is strictly controlled and should only be used as a last resort. However, it may be applicable for the control of invasive alien plant species if these become an intractable problem.

Control of specific native species

Duckweed (Lemna spp.) can form a carpet of tiny plants across a pond, and be almost impossible to remove as it colonises so rapidly. It grows in nutrient rich water, and in many situations this may be temporary and the pond will be best left to stabilize itself. Moderate amounts of duckweed are not a cause for concern and can provide good cover for pond animals. Some species of duckweed are quite rare and should be protected, although it is likely that most problem populations will be common duckweed (Lemna minor) or least duckweed (Lemna minuta), a recently introduced alien. For long-term problems, reductions of nutrients entering the water will reduce the plant’s dominance, as will increasing the amount of shade on the water. This can be done either by planting trees and shrubs or by planting floating leaved plants. It is only worth raking off duckweed if this needs to be done to prevent deoxygenation during summer.

Reduction of nutrient input is also the only long term solution for excessive algal growth, other methods such as adding barley straw only deal with the symptoms and not the cause and will therefore need repetition.

Rigid hornwort (Ceratophyllum demersum) can occasionally become a problem, and is indicative of deteriorating water quality due to eutrophication. Again, this may need to be addressed, but the plant can be raked out in autumn. 

Common Reed (Phragmites communis) grows from intertwined rhizomes, forming a dense mat. The mat should be cut along an edge and underneath to free it from the bottom, then can be removed in pieces. Hooks and ropes can be used to remove heavy pieces of vegetation from the water.

It should be noted that reed beds provide winter shelter for invertebrates and other organisms.

Reedmace (Typha latifolia) rhizomes can be pulled from soft silt, but any remaining pieces will resprout. Thorough digging is the only reliable method for their complete removal.

Control of invasive alien plant species

If not controlled, the impact of invasive alien plant species can be extremely detrimental to the pond ecosystem. The best method of control is to look out for them regularly and remove them immediately before they start to spread. Once they have colonized a pond, removal is much more problematic. 

Plants may be physically removed but this is unlikely to be a permanent solution, as plants will re-grow from very small fragments, many of which may be left after mechanical removal. Thus, the removal will have to be carried out on a regular basis. Mechanical removal should be avoided if there is drainage from the affected pond to a waterbody free of the problem. Shade treatment can be used, but this may impact on the wildlife in the pond. 

Canadian pondweed (Elodea canadensis) survives in polluted ponds where native species do not thrive, and may therefore provide important habitat, so the need to control it should be carefully considered. It can only be controlled by uprooting, and is virtually impossible to clear completely from a site as it re-grows rapidly from broken stems and fragments. As much as possible should be removed, to delay its reinvasion. It should be cleared by raking in late winter, when the stems are stronger and so more root is pulled out with the stem. 

Australian swamp stonecrop (Crassula helmsii) grows in a wide range of aquatic habitats from damp margins to water 3 metres deep. It rapidly forms a dense mat that out-competes all other aquatic vegetation and depletes oxygen in the water below. Removal by cutting or pulling is ineffective, as this will produce fragments that will re-grow and spread the problem. There are two ways to eradicate Crassula: by covering with black plastic, and spraying with herbicide. These may be used singly or in combination. Repeat treatments may be needed and complete eradication is not guaranteed. Often chemical treatment is the only effective form of control, and even then it can be impossible to eliminate once it has become established in deep water. Diquat, (Reglone) sprayed in winter, has been found to be the most effective treatment. Properly used, diquat has not been shown to have any direct toxic effect on amphibians or other pond animals. It is claimed to be strongly absorbed into clay materials in the soil and cannot be leached out. Two applications are needed, two weeks apart. Work should be carried out by professional operators using approved herbicides. This is obligatory if the herbicide is not being applied by the landowner. All herbicides are subject to regulation and their use in or near water is subject to further control. The Environment Agency should be contacted for further advice. Work on SSSIs will require consultation with English Nature.

Parrot’s Feather (Myriophyllum aquaticum) can be removed by hand, where this is not effective it can be treated chemically; with diquat. Successful treatment may require several applications. Note the proviso regarding use of herbicide mentioned above.

Floating Pennywort (Hydrocotyle ranunculoides) regrows from small fragments, making mechanical removal ineffective. Spraying with herbicide may be the most effective form of control; see notes above.

Water Fern (Azolla filiculoides) a floating fern, may completely cover the water surface, reducing light levels below so that submerged plants to die-off causing deoxygenation. It can be removed using weed rakes but if spores have been released the plant will reinfest the pond. Spore production occurs because of stress when the plants start to form dense mats, so removal should be carried out before this occurs. Intractable infestation can be chemically treated. Remove as much of the plant as possible before sporulation has occurred and then spray with diquat (see notes regarding use of herbicides above). 

4.3.2 Timing of management

Management tasks will obviously impact on the fauna of the pond, disturbing and maybe killing some of them. For example, clearance of aquatic vegetation may also remove aquatic invertebrates and their eggs, amphibian eggs and amphibian larvae, none of which will survive out of water. Due to the legal protection afforded to great crested newts (see section 1.1), management may require a conservation licence from English Nature. The negative impact of pond management can be minimized if it is carried out at an appropriate time of year.

However, there is no ideal time of year to manage a pond: the least damaging time for one species may be the most damaging time for another, and each site and task should be assessed individually. An important point to note is that amphibians, including great crested newt, may overwinter in ponds, and the low temperatures make them less active and less likely to move into safe areas if disturbed. For this reason autumn, before harsh frosts begin, and late winter, when the weather is improving, are the best periods for pond management. Some amphibians may hibernate close to the pond, and therefore management involving significant disturbance of the vegetation around a pond (i.e. involving plant or hand digging vegetation) should be avoided in winter. Even in a pond with no amphibian population, digging to remove plants may stir up the bottom sediments, releasing stored nutrients and leading to rapid eutrophication or deoxygenation of shallow ponds, and therefore should not be done in spring or summer.

The presence of hibernating animals should be kept in mind when carrying out terrestrial management; hibernation sites should not be disturbed between October and March.

4.3.3 Management of pond-side trees.

Overhanging branches of trees shade the water and reduce the growth of aquatic plants. This can be beneficial, creating a relatively stable environment in terms of light, shelter and temperature, which is important for many aquatic organisms. In other circumstances it may be desirable to remove excessive shade, in order to improve the wildlife value of the ponds. Great crested newts are tolerant of shading of up to 20% of the pond surface, but more than this may prove detrimental. Where removal is necessary, it is generally best to clear growth on the southern side, so that maximum light is gained from a minimum loss of trees. Introduced trees may be targeted for removal. Note that dying trees provide important habitat for invertebrates, birds, bats and fungi, so should not be automatically targeted for removal. It should also be noted that Crassula grows less well in shaded conditions, and removing shade trees from a pond infested with Crassula will allow it to spread more rapidly.

4.3.4 Fish Removal

Great crested newt are unlikely to sustain viable populations in ponds containing large numbers of predatory fish, due to the impact of predation on their larvae. Crested newt larvae are particularly susceptible to fish predation as they forage in the open water column, where they are easily taken by fish. It is therefore desirable to remove introduced fish from ponds with existing crested newt populations or to remove fish from a pond that would otherwise support crested newt. This can be done most effectively by draining the pond, but this will not always be possible. A way of reducing the fish population so that it has less impact is to involve a local angling club; they may even pay for fish removed from the ponds. However, note that rogue anglers may be responsible for introducing fish! The Environment Agency can also be contacted regarding fish removal. Fish should be removed from ponds during the cooler part of the year (October to April).

4.3.5 Pollution

Water quality is an important factor for the ecology of the pond. None of the ponds identified on the Commons appear to be suffering from pollution, although some of them may be vulnerable to polluted run-off due to their proximity to roads. It is important to maintain buffer zones between the ponds and roads and if necessary run-off can be purified by passage through reed beds. 

4.3.6 Terrestrial habitat

The terrestrial habitat around the pond is vital for amphibians, which spend much of the year on land. Damp and sheltered vegetated areas around breeding ponds are particularly important for young animals. The vegetation of the terrestrial habitat should be structurally diverse, to provide sufficient shelter to allow animals to move freely between breeding, feeding and hibernation areas. Amphibians hibernate during the winter, and need a frost-free shelter where they are protected against predators and flooding.

Several of the ponds are associated with patches of grassland. This is an important habitat for foraging amphibians. 

Grassland is usually maintained by cutting, but mowing can damage or kill amphibians and reptiles, and in particular is not recommended on important reptile sites. Hand cutting will cause less disturbance but is labour intensive. Spot treatment by hand digging is recommended for unwanted plants. Although a late cut will give rise to a more tussocky growth providing a better structure for amphibians and reptiles, this will need to be delayed until November to avoid killing reptiles, particularly juveniles. Where it is important to cut grass more regularly, this should be done in rotation. Grass clippings should be composed on-site, to provide egg-laying opportunities for grass snakes. A base made of crossed branches or logs can help aerate the pile and provide access for snakes. Heaps should ideally be sited in a sunny position close to cover such as long grass or scrubby vegetation. Log piles are also important features in the terrestrial habitat, providing daytime refuges for foraging animals and basking sites for lizards. Such habitat features should be sited away from paths to minimize the risk of vandalism. 

Reptile distribution is often associated with localized habitat features such as southerly slopes, banks, tumuli or woodpiles. Reptiles often hibernate in a particular part of the site; returning to the same hibernaculum year after year. In some cases many reptiles, particularly snakes, hibernate communally. Therefore, in early spring animals will be concentrated near such areas. Snakes will later range over wider areas whereas lizards are thought to have relatively small home ranges. An effort should be made to discover where reptiles, particularly adder, are hibernating, as it is particularly important that animals emerging from hibernation have adequately protected basking sites. This should preferably be done before scrub clearance is carried out. Knowledge of their distribution is vital for targeted management to make best use of resources. General conservation management tasks, such as mowing, may be detrimental to reptiles, and it is important to know in which areas their needs must be taken into account. Additional reptile survey work is a priority for this site. 

4.3.7 Creating Reptile Hibernacula

For small animals, finding shelter from predators and cold winter temperatures is an important consideration for survival. An artificial reptile hibernaculum provides a series of secure underground chambers, deep enough to be frost free in severe winters. The hibernaculum should face south for maximum sun exposure. A crescent shaped structure will provide a sunny bank with a range of aspects for reptiles to bask throughout the day. It should be at least 1 metre deep to allow animals to go underground to a depth where they will not be affected by severe frosts. There are several ways to build a hibernaculum. Filling the hole with rubble mixed with earth and wood to create a raised bank is a simple option. An alternative structure can be built with the chambers formed from hollow concrete blocks, as this will provide better stability. Entrance pipes for this construction should be ridged and not laid at too steep an angle; otherwise the animals will be unable to climb out. The hibernacula are further enhanced when vegetation such as bramble and other scrub becomes established on top of them.   

A range of structures that allow animals to hibernate in safety is advisable (specifically slow-worm but also small mammals and over-wintering insects). These may include a range of log piles, brush piles and compost heaps, using natural materials from the site and cuttings from the mowing regime. These should be allowed to rot down and be replenished on site – they should not be turned or removed.  They should be distributed around the site in a variety of sunny and more shaded positions to offer a range of temperatures and humidity.

4.4 Specific Management Advice

4.4.1 Amphibian habitat

Fir Tree pond

There is local concern that this pond is silting up, because of the amount of submerged vegetation. This is not necessarily detrimental to amphibian activity, for example the floating sweet grass (Glyceria) present is favoured by crested and smooth newts for egg laying sites, but as this pond is predicted an excellent chance of supporting crested newts some reduction of the vegetation at this pond is advisable. The submerged vegetation covered 80% of the surface area in January and will increase as the year progresses. To provide ideal conditions for newts, up to one third of the pond surface area should contain open water during the spring. The Parrot’s Feather, an invasive alien species, should certainly be removed. Attempts at removal may have been tried previously; we noted fragments of it everywhere, which will quickly regenerate. We did not feel that this pond needed desilting; resources might be better used to enlarge the pond, which appears to have once been much larger. 

A potential problem is that the outflow pipe is made of smooth material and it is possible that amphibians could become trapped in this, the smoothness of the material preventing them from climbing back out again. If possible, this should be replaced with something of a rougher or ridged texture. 
Log piles have already been created at this site, hidden within the woodland to prevent vandalism.

Bracken Cottage Pond

No management is strictly necessary for this pond at present, but the vegetation may need control in the future. The reedmace (Typha) is likely to spread and it may be easier to keep this under control by regular management rather than waiting until it becomes a real problem. Water lilies have been introduced; there is always a danger that Crassula helmsii could be accidentally introduced with garden plants, this needs checking.

Cabbage Stalk Lane Pond

Little management is needed here, but an amphibian survey should be carried out; the pond is predicted to have good potential to support crested newts.  We understand that an area is being cleared to create an open grassland and boggy area which will further enhance the amphibian potential and is particularly valuable habitat for emerging juveniles and grass snake. The presence of an ephemeral waterbody adds variety to the available aquatic habitat, increasing biodiversity.  The liner under the ephemeral pond is exposed in places, and should be covered to prevent deterioration or damage. There are obvious signs of disturbance, with loose material from the immediate environment thrown in. Little can be done about this, but any polluting items should be removed as necessary. 

Brighton Pond

We were advised there is a large toad population breeding in this pond. This pond is typical of a toad breeding site, a large deep well vegetated pond containing fish. Toads co-exist with fish because their tadpoles have skin toxins which make them distasteful. This may be the only toad pond at the Commons, so management should be aimed at maintaining favourable status for toads rather than great crested newts. Toad mortality on roads is a well known problem, but it seems that this is unlikely to be a serious issue at Brighton Road. It is probable that the current mowing regime of the grassland between the pond and the road makes the area unattractive to amphibians, which helps to deflect them away from the road, thus avoiding traffic casualties. Therefore, we suggest this should continue unchanged. The paucity of marginal vegetation along this side of the pond also inhibits amphibian access from the pond along this side. They will instead be encouraged towards habitat on the northern side, where overhanging vegetation aids their emergence. 

Although growth of Potamogeton is extensive, this is not harmful to amphibians, it adds structure to the pond, providing refuge from predators for both larval and adult amphibians and creating egg laying sites for newts. A proportion of it could be removed, but this would largely be for aesthetic reasons. If vegetation is to be removed from the pond, the Elodea should be targeted, as this is non-native and can be invasive. The pond contains fly-tipped rubbish, no doubt an ongoing problem due to its accessible position, but this does need to be removed on a regular basis both to prevent pollution and to avoid giving an uncared for appearance which might encourage further vandalism. 

Rusthall Marlpit Ponds

The terrestrial habitat around these ponds is excellent for amphibians and reptiles and should not be over-managed. Scrub management on a 4 to 5 yearly basis should be sufficient, preferably by hand. Parrot’s Feather is a problem in the larger pond and should be removed.

The pond supports what appears to be a small population of great crested newts, but has potential to support a large population. The problem may be the recent introduction of fish to the pond. It is calculated that without fish, the pond has a habitat suitability index of 0.92, indicating it has excellent potential to support great crested newt. However, with a significant fish population this figure drops to 0.58, giving it a below average likelihood of supporting great crested newt.

It is suggested that this pond be drained in November or December to remove the fish population. The Parrot’s Feather could be removed at the same time; it should be possible to do this thoroughly, avoiding the need to resort to chemical control.

Vegetation around the pond is providing important cover for foraging grass snakes, and does not need removing. 

The smaller Marlpit pond is highly ephemeral. Apparently, it does not hold water well, and water levels tend to rise and fall with the water table. Although this kind of ephemeral pond may add to the biodiversity overall, in this case it may be better to re-puddle the pond to help it retain water for longer. This is because great crested newt exist in metapopulations: that is, a system of linked populations with movement of individuals between ponds. This ensures their survival in the long term, as they are not dependent on a single breeding site. Habitat fragmentation by roads has isolated the populations on the Common, thus individual populations are at a higher risk of extinction. 

We noted with concern that the road beside the Marlpit pond has very high kerbstones and a gulleypot drainage system. Roadside gulleypots are known to create a significant hazard to amphibians migrating to and from their breeding habitats. Some amphibians, including great crested newts, have difficulty climbing vertical kerbstones and are instead directed along the road onto the grills of roadside gulleypots. The animals fall into the gulleypots and are unlikely to escape. The long term solution to this problem is the provision of a surface drainage scheme that does not require the inclusion of gulleypots. Alternative solutions might be:

· The use of angled, indented kerbstones.

· The provision of temporary or permanent amphibian ladders.

· Modification to the gulleypot grille design (might not be effective for smaller newt species).  

New Pond, Rusthall

No specific management is suggested for this pond, it needs time to develop. The presence of Lemna suggests the water is high in nutrients, which is often the case in newly created ponds, where nutrients are unlocked from the disturbed soil and little macrophyte growth exists to take up these nutrients.  This will probably stabilize over time. If not, nutrient enrichment may need attention in the future. Steep sided woodland ponds may be enriched by run-off from the woodland soil and decomposing leaf litter. The pond has very little aquatic vegetation, but there is no need to add plants; it is best to let this colonise naturally. New ponds provide a distinct habitat, used by plants and animals that are often not found in more mature ponds; either because they do not compete well with other species, of they prefer bare sediments. Colonisation by new species will occur relatively rapidly, and those species which arrive naturally will be more appropriate to the new pond.

The pond landscape

The fragmented nature of the commons restricts amphibian movement between ponds and lowers the chances of long term survival of populations. Ways to address this should be investigated. This might include measures to reduce or divert traffic on Major York’s Road, Hungershall Park Road and Lower Green Road; and ensuring that roads present no physical barriers such as high kerbs (see recommendations for Marlpit ponds). Where possible, additional ponds should be sited where they will create pond clusters, or to create links between existing populations. The following locations are suggested as potential pond sites.

· TQ 57886 38869: At the junction of the racecourse with Major York’s road, drainage is suitable as water drains down to this area. Scrub could be cleared to give the pond a more open aspect.

· TQ 57948 38908: Although less water is available here, there is good potential for an ephemeral pond.

· TQ 56648 39340: This site has potential for a woodland pond.

· TQ 56815 39374 (The Bumps): There is an open grassy area in which a pond could be sited, although it is important to survey it first to assess the botanical interest. A pond would be best positioned towards the woodland edge. Access for mechanical plant is good. 

· Bulls Hollow. Again, access is good, and there is potential to site a small pond here.

4.4.2 Reptile habitat

Bracken Cottage

The south westerly sloping area near Bracken Cottage Pond would be a good site for a hibernaculum. The slope is already cleared of trees, with plans to encourage a short sward. The hibernaculum would be best sited at the top near the trees, planted on top with scrub.

Adder Sites

The two sites where adders have been observed are subject to extensive clearance for bracken management. Vegetation at the first site had been razed, and whilst there were no plans to cut the vegetation on the second site until autumn 2004, it was suggested that bracken crushers might be used in July. Such large-scale clearance is likely to be detrimental to the adder population, the resulting cleared ground affording little protection from predators whilst basking, and therefore driving animals into the woodland where basking opportunities are minimal. We suggest instead that the bracken be cut on a rotational basis, ensuring that there is sufficient vegetation to provide shelter for reptiles. At present, the recommended method of bracken control on reptile habitat is sensitive spot spraying with Asulox at appropriate concentrations.

Tree clearing

There are plans to open up more areas of the commons, which will be beneficial to reptiles and should increase their distribution on the commons. Where possible, south facing banks should be targeted, clearing back to the woodland leaving a scalloped edge, creating sheltered and warm grassland bays that provide good habitat for insects as well as reptiles and amphibians. 

Vegetation in the adjacent clearing should be managed to create a varied structure (e.g. grass tussocks, short grass, heather and scrub), the interface between the wood and clearing is also important, ideally the vegetation should grade from rough grass or herbs through bushes or coppice to trees.

Coppicing

It was suggested that coppicing might be carried out along a ride with a south facing slope and we were asked how this might benefit herpetofauna. The early stages of coppicing can provide very good habitat for reptiles and amphibians, creating an excellent open and structurally diverse habitat. Coppice stools and their root systems can form excellent hibernacula; particularly for adder and lizards, but great crested newt are also known to utilize such sites. Upon emergence from hibernation in the spring the coppice stools provide excellent basking opportunities. The south facing grassy slope along the ride will extend these, and also be good foraging habitat for early spring for both amphibians and reptiles, as it will warm quickly. 

4.5 Favourable Conservation Status of Ponds

Until these ponds are surveyed, it is not possible to state whether they are at favourable conservation status. Where several ponds exist within an area, the variety of the conditions in each pond is of value and should be maintained, thus ponds will be considered to have favourable status when each supports the diversity of species appropriate to its nature. 

To generalize: favourable status will be achieved when there are a number of ponds of varying size, ranging from shallow temporary pools to large permanent ponds, not separated by more than 500 metres, connected by good terrestrial habitat with no major amphibian dispersal barriers between ponds. Good terrestrial habitat is considered to comprise of damp and sheltered vegetated areas near ponds for refuge, particularly for young animals, and a mosaic of habitats within 250 metres and preferably up to 500 metres, including rough, tussocky grassland and scrub, providing good foraging habitat for amphibians, and woodland providing opportunities for foraging and hibernation. Within the terrestrial habitat, there should be features such as rocks, logs and shrubby vegetation to provide daytime refuges. 

