Coastal, Marine and Wildlife Conservation.
Introduction 
Ramsey covers about 260 hectares at National Grid reference SM705225. The area's eastern coastline is about 1 kilometre from the mainland. This proximity helps protect against bad weather. However, the cliffs however facing south, west, and north are exposed and prone to severe weather. The island is mostly flat and has a 50-metre elevation. However, two prominent hills over 100 metres high and steep inclines lead to the eastern coastline. Dry stone walls and buried ancient walls show that traditional land demarcations persist. Additionally, south-west cliffs are ideal nesting sites. Since the last sheep farmer left in 1967, the island has had little human activity Doncaster, C.P. (1981).
This work examines the ecological history of Ramsey Island. The south coast is mostly Ordovician quartz porphyry overlain by Calluna vulgaris Hull and Festuca rubra. Though, northern Ordovician shales from the Arenig series dominate. Tussock-forming turf is common here, with Holcus lanatus, Molinia caerulea Moench, Agrostis tenuis Sibthorp, and Poa species. Geological characteristics of the Llanvirn series volcanic rocks beneath Carnllundain are examined. Two plant species dominate Carnysgubor: Calluna vulgaris and Pteridium aquilinum Doncaster, C.P. (1981). The act of observing otters, grey seals, and island birds has been witnessed and documented to be suppressed.
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1.0-The cause of the suppressed biodiversity of Ramsey

1.1- [bookmark: _Hlk153276189]Sea bird’s suppression in Ramsey Island
[bookmark: _Hlk153879128][bookmark: _Hlk153633538]This island is located within the Pembrokeshire Coast National Park and holds various designations, such as Site of Special Scientific Interest , National Nature Reserve, Important Bird Area , Special Protection Area , and Marine Special Area of Conservation  (E.A. Bell, 1999/2000). Ramsey is home to populations of guillemot (Uria aalge), razorbill (Alca torda), Manx shearwater, chough (pyrrhocorax pyrrhocorax) and wheatear (Oenanthe oenanthe) kittiwake (Rissa tridactyla),  (E.A. Bell, 1999/2000).



[image: ][image: Image result for Razorbill]The Ramsey Island Sea birds.

Figure3 Razor Bill: Bing Images (2023)                 Figure 4 Guillemot: Bing images. (2023)                                          
[image: Manx shearwater | New Zealand Birds Online][image: Black-legged Kittiwake - eBird]







[image: Chough Bird Facts (Pyrrhocorax pyrrhocorax) | Bird Fact]Figure 5 Kittiwake: Bing images. (2023)                       Figure 6 Manx shearwater. Bing Images (2023).
[image: A bird standing in grass

Description automatically generated]





           
Figure 7 Chough: Bing images. (2023)                                 Figure 8 Wheatears: Bing images (2023)

Records of Manx shearwaters on Ramsey Island date back to the 18th century, as documented by Mathew (1894), Holloway S (2010) and Lovegrove et al. (2010).   Historical accounts and recent surveillance of seabirds on Ramsey Island have documented decreases in the population of Manx shearwaters and other seabird species Mathew, (1894); ,E.A. Bell, (1999); Lovegrove, et al., 2010).   The decrease in population was partially ascribed to the existence of brown rats and their predation on eggs and chicks E.A. Bell, (1999); Lovegrove, et al., 2010).
1.2- Otter’s suppression in Ramsey Island
Evidence suggests that predation by other species has a suppressive effect on biodiversity on Ramsey Island. An investigation was carried out on Ramsey the island to explore the predation of avian prey by otters, although further details were not provided. (Green et al. 1984) The study was prompted by concerns about nesting seabirds belonging to the Procellariidae order, specifically Manx Shearwaters and Storm petrels (Hydrobates pelagicus). The results showed that otters mainly ate gulls (Charadriiformes) as their primary avian prey. A small quantity of remains from the Procellariidae family were discovered, although it was not possible to identify the exact species. . The study's findings were constrained due to the limited scope of spraint collection, which was confined to Ramsey Island. Otters can possess extensive territories. (Green et al. 1984)
[bookmark: _Hlk153529333]
	Non-fish prey
	Scientific name
	Relative frequency caught

	Gulls
	Charadriiforme 
	36.7

	Beetles
	Coleoptera
	2.0

	Crabs 
	Crustacean
	4.1

	Mollusc 
	Mytilus 
	2.0

	Newt 
	Pleurodelinae
	2.0

	Shearwater and petrals 
	Procellariidae
	6.1



Table 1  Non- Fish prey species in Ramsey Island.
(Parry, G.S 2012)



	Fish prey
	Science Name
	Relative frequency caught

	Blenny 
	Blennidae 
	40.7

	Brwon trout 
	Salmo trutta
	10.2

	Flat fish 
	Heterosomta 
	2.0

	Goby 
	Gobiidae 
	4.1

	Four beard rockling 
	Enchelyoous cimbrius 
	2.0

	Wrase 
	Salmonidae 
	10.2


Table 2 fish prey species in Ramsey Island water boundaries  
[bookmark: _Hlk153742213](Parry, G.S 2012) 
However, the Mustelid Eurasian otter (Lutra lutra) is a semi-aquatic carnivorous mammal.   Otter populations declined significantly in the 20th century (Foster-Turley,P., Macdonald, S.M and Mason, 1990),  and  (Kruuk 2006; Parry, 2008). Otter populations have recovered in some parts of Europe's western region, but conservation efforts continue. (Croxall, J.P., 2012) classifies it as 'Near Threatened'. Otters are a species protected under the European Protected Species legislation, specifically the Conservation of Environments and Species Rules 2010 (prior to Brexit in 2016). They are also listed under schedule 5 of the Wildlife and Country Act (1981 – as amended). This legislation aims to safeguard otters and their habitats by prohibiting any harm or destruction.
But an additional decrease of appropriate habitat for hunting, resting, or reproducing and nurturing offspring have been the cause of suppression of the Eurasian otter. Significant disturbances and degradation of habitat pose a significant threat to habitats and characteristics that offer optimal habitat for breeding and natural dens for otters, making them highly vulnerable to loss. Council, P. (2015).
Nevertheless, the ecological History of Ramsey shows conventional approach to surveying otters is unable to provide an accurate estimation of their population size Ruiz-Olmo et al., (2001).  Otters were observed at 91–100% of the sites in Pembrokeshire with a rise in the number of otter sightings off the coast of Pembrokeshire in the late 1990s, as reported by Liles, G. (2003). In his survey of the Pembrokeshire shore, Liles, G. (2003) discovered that otters were present at a rate of 44.82% (13 out of 29) and otters were engaged in feeding and marking activities within cliff caves and crevices. Reproduction occurred at four coastal sites.

1.3- [bookmark: _Hlk153113469]Grey seal and suppression in Ramsey Island.
It has been recorded the grey seal population in European content waters (which Britain was a part off) was significantly reduced in the 16th and 17th centuries due to hunting. Around Britain, the population dwindled to between 2,000 and 4,000 individuals at the start of the twentieth century (Härkönen et al., 2007; Summers, 1978). Seals have been held responsible for the decrease in commercial fish populations and the destruction of equipment (Bosetti & Pearce, 2003; Butler, Middlemas, Graham, & Harris, 2011; Cook, Holmes, & Fryer, 2015; Moore, 2003).
However, to date Human engagement in ecotourism along coastal paths only contributes to a decrease in seal populations and has had a detrimental effect on seals, especially in areas where it allows for the observation of seal pupping sites. The footpaths on Ramsey Island have diverted visitors from the majority of the seal pupping sites. Moreover, there is a well-established sector in the field of outdoor activity leisure that operates near Ramsey Island. There exists a notable conflict of interest amongst kayak movements and business tour boats regarding the utilisation of beaches and caves on Ramsey Island. Multiple studies have shown that the behaviour of seals can differ depending on how humans approach them, whether it is by land, paddle boat, or power boat (Boren, Gemmel, & Barton, 2002.).
The substantial expansion of ecotourism on Ramsey Island plays a pivotal role of suppression. Ramsey Island is situated among the Pembrokeshire Marine Special Area of Conservation (SAC). This island and its adjacent waters are of great significance to grey seals (Halichoerus grypus), Ecotour boats and various watercraft provide access to all destinations. Pembrokeshire coast is renowned as the main reproductive location for grey seals, scientifically referred to as H. grypus, in the south-western part of Britain (Baines, Earl, Pierpoint, & Poole, 1995). Specifically, Ramsey Island accounts for approximately 33% of the seal population, producing between 500 and 700 seal pups each year (Strong, Lerwill, Morris, & Stringell, 2006). The seal population in the Pembrokeshire Marine SAC is considered to be of great importance in this area of Europe  (Morris, 2010).


2.0- Steps taken to reverse the trend.
2.1- Seabirds
The turning point of this trend commenced with elimination of brown rats was accomplished through a ground-based operation utilising rodenticide cereal blocks placed in protective bait stations to minimise harm to non-target species. A 50 m × 50 m matrix was established during the autumn of 1999. The bait stations were constructed by using wire to stake 500 mm sections of corrugated plastic drainage pipe into position. (E.A. Bell, 1999/2000). A grand overall 1,260 stations were strategically positioned on the primary landmass as well as on stacks located offshore. The poisoning operation took place from January 11, 2000 to March 10, 2000 (E.A. Bell, 1999/2000). Each station on the main island was equipped with two 24 g blocks of cereal-based rodenticide bait (Neosorexa, containing 0.005% difenacoum, produced by Sorex Ltd). Additionally, ten blocks were placed on the off-shore stack. These blocks were regularly replaced when consumed by rats, non-target species, or damaged by weather conditions (E.A. Bell, 1999/2000).
2.2- Eurasian Otters
Specifically, to Ramsy island Enhance the public's understanding of otters within Pembrokeshire and their conservation concerns. Enhance the variety and range of environments to accommodate otter species in the Pembrokeshire region. Ensure the preservation of otter population in Pembrokeshire by managing their distribution and geographical range Council, P. (2015).
2.3 Seals
[bookmark: _Hlk153535932][bookmark: _Hlk153536001]An environmentally conscious approach involves the use of maps that clearly indicate areas where wildlife is prohibited and areas where speed limits are imposed. Invoke the code of behaviour for seals stipulates a minimum proximity of 20 metres and restricts approach and depart speeds to a maximum of 5 knots. A consensus has been achieved to establish a non-compulsory framework of regulations for kayaks, which will entail comparable restrictions to those imposed on motorised watercraft. (Morris, 2010).
3.0-Why these steps were successful.


3.1- Sea birds
The bait acceptance rate was satisfactory, as rats consumed a total of 165 kg of bait. Given that the LD50 for a 250-gram brown rat is 9 grammes and the average bait consumption by rodents was 81.6 ± (plus minus) 0.7 grammes (equivalent to 3.4 ± 0.02 blocks, with a range of 0-30 blocks), the estimated rat population at Ramsey Island falls among 1,850 and 5,400 rats. The bait consumption pattern followed the same trend as observed in other rat eradication operations, with a significant increase in the first 5-7 days after initial baiting, followed by a gradual decrease to a level that was low by day 21 after the initial baiting. The bait consumption reached minimal by day 41 following the initial baiting. (E.A. Bell, 1999/2000).
3.2- Otters
The otter species in Pembrokeshire has increased its range in recent years. Data collected in the Otter Survey of Wales reveals a rise in the number of survey sites that are inhabited in the Cleddau catchment area, increasing form 54% in 1984 to 97% in 2009. They have been observed throughout all the coastline of Pembroke and have also been documented on islands, such as Ramsey. (Parry, G.S 2012).
3.3-Seals
The achievement was favourable because result Yielded 450 estimations of pup survival, distributed among the 46 sites across the three primary sampling regions over multiple years. Historically the survey conducted at nine sites on Ramsey Island every third day during the breeding season, which lasted from (August 1st to November) with multiple weekly repetitions. Nonetheless, the Pups were not marked with dye, and all surveys were conducted from the tops of cliffs. Given the substantial size of certain sites and seal communities on Ramsey, a modification to avoid counting baby pups twice in successive assessments was conducted (Strong, Lerwill, Morris, & Stringell, 2006). Each sampling area contains multiple sampling sites, including beaches and caves. On Ramsey, there are a total of 9 sampling sites that represented the success, Radford, Summers, and Young (1978).
[bookmark: _Hlk153809820]
[bookmark: _Hlk153879336]4.0- What future steps need to be taken.


4.1-Seals
Still invoking the use of maps that clearly indicate areas where wildlife is prohibited and areas where speed limits are imposed. Invoke the code of behaviour for seals stipulates a minimum proximity of 20 metres and restricts approach and depart speeds to a maximum of 5 knots  (Morris, 2010). Due to its accessible location, the beach and rocky habitat can be easily reached by the general public.
4.2-Otters
anticipatting that there would be more otters feeding on the island, I would also anticipate that the habitat of the species would develop further.
In the event that a land manager were to make improvements to Ramsey Island, Characteristic to Eurasian Otters is the size and quality of habitats that are suitable for them. Otters will need to seek refuge in areas that are relatively small and densely covered, such as a gorse thicket that is ten metres by ten metres. However, scrubs can serve as ideal breeding grounds for otters. When it comes to protecting against damage and disturbance, it is of the utmost importance to secure both small blocks and expansive areas of cover. Liles’s G(2003)
It is imperative that any further development of footpaths across expansive areas of scrub or fen in coastal stream valleys be prevented, as this could potentially hinder the ability of otters to reproduce where they are currently located. Liles’s G (2003).
 Take further into consideration the current state of affairs, in order to be more effective in protecting otters, Cooperate with fishermen who catch crabs and lobsters in order to investigate and address the threat that crustacean traps, along with other fishing methods, pose to otters; Collaborate with the Planning Authorities to make certain that the maintenance of coastal structures and the development of coastal areas do not result in the creation of obstacles that interfere with otter migration; establishment of a straightforward system for the prompt response to oil spill incidents that take place on or in close proximity to the coast of Pembrokeshire Liles, G. (2009).
with the specific objective of locating and managing otters that are impacted by such occurrences; The Creation of Otter Haven zones along the coastline, which are protected from disturbances brought on by activities such as coasteering and sea canoeing for the purpose of protecting the Otter population.  Providing support for awareness campaigns with the name "Have you seen an otter" that are directed specifically towards coastal communities and tourists Liles, G. (2009).
4.3-Seabirds
At the present Many seabirds, such as Kittiwakes, have a high dependence on an abundant availability of prey species, specifically sand eels, which is considered a top priority. The small fish species in UK waters have been encountering difficulties as a result of the effects of climate change as well as the actions of fisheries. For an extended period, there has been a lack of public awareness regarding the advocacy for the closure of sand eel fishing in UK waters due to the scarcity of small fish. Continued active lobbying of the government is required (RSPB n.d).
Currently once more to prevent avian mortality in fishing operations. Annually, a substantial number of seabirds are unintentionally harmed or ensnared in fishing equipment, commonly referred to as bycatch. Fortunately, there are numerous uncomplicated and straightforward solutions that can prevent it from occurring. In order to achieve sustainable fisheries, the utilisation of remote electronic monitoring systems equipped with cameras is recommended (RSPB n.d.)
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