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1.Introduction
The Harbour Porpoise (Phocoena phocoena) also known as the puffing pig is the most regularly seen cetacean in our waters. They are not easy to spot as they spend 90% of their time below the surface of the water. Its length ranges between 1.5m - 2m long, weighing 85kg. They have a straight mouth line angled slightly upward, a blunt tip, black lips and chin and strips from the jaw line to flipper which is small dark and rounded (Jenkins 2007). They are predominately found in water < 200m depth and distributed throughout the northern hemisphere (uk.whales.org). Their diet mainly consists of herring, whiting and sand eels but can vary with geographic location (Jenkins 2007). The key threats to the population of Harbour porpoise are entanglement in fishing nets, water pollution, boat traffic, overfishing and noise (mcsuk.org). The purpose of this literature review will be to look at current local and global status, distribution, behaviour, current legislation and consider the threats and potential solutions to anthropogenic pressures on Harbour porpoise.

2.Status
The species Phocoena phocoena is considered to be widespread and abundant. The global population of the Harbour porpoise is said to be 700,000(en.wikipedia.org). Although the global population of Phocoena phocoena is of least concern there are places such as the Baltic sea where the species is critically endangered. “In 2016, a comprehensive survey of the Atlantic region in Europe, from Gibraltar to Vestfjorden in Norway, found that the population was about 467,000 harbour porpoises “(O.R.C Ireland). “Harbour porpoise Phocoena phocoena are protected under the Habitats and Species Directive (92/43/EEC) and listed as a priority species in UK Biodiversity Action Plans “(UKBAP; Jenkins 2007)





3.Distribution 
Harbour porpoise are regularly seen in shallow areas such as estuary's, bays, and tidal channels. In the Atlantic its presence ranges from the west coast of Africa up through the coasts of Europe and over as far as the east coast of America. The Pacific Ocean band runs from the Japanese coast over as far as California. Observation have been made between the availability of prey and porpoise distribution (Sveegaard et al 2012). Most sightings are in areas of high water mixing often associated with the concentration of small fish. There seems to be an indication of less common sightings in the northern isles but a return to the English channels. “As in 1994, there were no sightings of Phocoena phocoena made in the southern North Sea or the channel” (Hammond et al 2002). “In 2005, there were a number of sightings at the far western end of the channel” (Hammond et al 2013). The progressive spread of sightings over the past two decades indicates the distribution has extended and now encompasses the entire channel during the summer. 

4.Behaviour
The harbour porpoises name implies it stays close to the shore. Generally seen as a solitary species but can be seen in groups of two to five and have been sighted in aggregations of up to sixty. They become sexually mature at the age of three or four and can calve for several years. Inshore movement seems to be related with the feeding of calves between May and August when they become more social. They have a high metabolism and must feed both day and night. They feed on small fish living at the bottom of the sea floor and on fish living in the pelagic zone. When feeding in the pelagic zone they attract a multitude of other species to forage on the prey that they herd towards the surface of the water (Santos and Pierce, 2003; Camphuysen at al 2006)




As an exercise for this review raw data was analysed from (Jenkins 2007) to determine spatial and temporal occurrences. Four zones of Mumbles, Oxwich, Port Eynon and Limekiln were chosen as shore watch sites. Mumbles exhibited the highest watch rate of the four at 65% followed by Oxwich at 21% with the remaining two sites falling under 10%. Peak encounters for Mumbles occurred in in the months of January, May, and September. The observation of seabird presence and rapid porpoising along with strong tidal currents and races would suggest this was a feeding area for the harbour porpoise.
Off Mumbles head the tidal stream runs westwards from high water Swansea and turns eastwards at low water Swansea. There is an anti-clockwise tidal flow around Swansea Bay from 3 1/2 hours before high water Swansea to 6 hours after high water Swansea. In these conditions a tidal race may develop off mumbles head. This Information provided on (visitmyharbour.com) along with peak sightings in line with tide times from the raw data supports the findings above. Also (Pierpoint 2001) states that groups of porpoises inshore were frequently found at sites with strong tidal features such as Cemaes Head, Strumble Head and Ramsey Sound.
Peak encounters in the other three zone occurred during the months of June to August and the month of November. These observations with data from the Strandings report between 2002 and 2004, along with behavioural descriptors observed would seem to indicate the western area of the Swansea bay to be and area for socialising, nursery and feeding.
The observation of number and types of vessels in the zones and behavioural descriptors could suggest that the presence of vessels cause the harbour porpoise to react negatively, such as travelling and fluking. There is only one recording of this behaviour resulting in the harbour porpoise heading away from the vessel. If the recording of the direction of the travel was more widely recorded, then a greater connection could have been made between behaviour and vessel presence.





5.Threats
There are many threats to the harbour porpoise which include bycatch, pollution, other marine mammals, and marine development. The most worrying of these threats is net entanglement and bycatch which have been shown in a few studies throughout Europe and UK waters. What is more worrying is that these levels are high and have been said not to be sustainable in some locations into the future. The estimate of porpoise bycatch for 2017 is between 587 and 2615 animals (Northridge et al 2018)
Research by (Trippel, E. A.; Shepherd, T. D. 2004). have shown that “Active fishing gear is just as dangerous as abandoned gear. “Ghost nets”, forgotten or abandoned at sea by anglers, are particularly difficult to detect. They can continue to catch fish, seabirds and even larger mammals like the vaquita a long time after they are abandoned. The weight of a full net lets it sink to the bottom where the fish caught in the net are consumed by bottom-dwelling crustaceans or other fish. The empty net then floats to the surface where the cycle continues”. 
In the terms of marine pollution many contaminants dissolve in fats. Porpoises have blubber, a thick layer of fat underneath the skin that keeps them warm. which is where the contaminants get stored and accumulate. Porpoises have an extremely high metabolic rate, meaning that they need to eat constantly. They rely on a constant feeding of prey, night, and day. If they do not eat for even a brief time, they use their fat reserves and the contaminants stored in their blubber get mobilized into their systems. (Aguilar, A.; Borrell, A 1995). 
Bottlenose dolphins have been reported attacking porpoise since the 1990’s. There have been reports of attacks in the Baltic sea and off the coast of wales, California, and North Carolina. The main causes of these attacks are said to be competition for food sources and territorial disputes.
With the new focus on renewable energy the anthropogenic pressures from marine development are increasing rapidly for Harbour porpoise.” The construction of thousands of offshore wind turbines, planned in different areas of North Sea, is known to cause displacement of porpoises from the construction site” (Carstensen, et al 2006).



6.Protection
The temporal and spatial variability of distribution and abundance of Harbour porpoise is very influential and has notable significance for the management of pressures caused by anthropogenic activities.
The harbour porpoise is legally protected in UK waters. comes through national, European and international legislation. Coordination of Protection measures need to be at a Interational level to take effect as the harbour porpoise is a mobile species.
(MSFD)The Marine Strategy Framework Directive was introduced to Europe in 2008.It required EU Member States to have developed anthropogenic management systems that enabled an ecosystem-based approach enabling a sustainable marine environment for resource and service use.
(DETR 2000) was published by the UK in 2000 which was a conservation strategy for harbour porpoise. The strategy concentrated on threat and impact reduction, with greater surveillance to evaluate the advancement and effectiveness of management and reduction measures. It set out to identify and evaluate key threats and monitor them enabling measures to be introduced to reduce the threats identified.
Recommended ways to reduce bycatch, the biggest threat to the harbour porpoise in Atlantic waters include alternative fishing practices, the use of acoustic alarms called pingers, which only currently are considered for vessels >12m and the introduction of extended scientific monitoring research activity.









7.Discussion
The reduction and administration of anthropogenic activities is necessary if the harbour porpoise conservation status is to maintain favourable. The Harbour porpoise are faced with leading anthropogenic threats faced of bycatch, pollution, and noise pollution. A few reduction and administration measures have taken effect, leaving others needing additional research and evidence to prove their effectiveness. It may be the case that some measures are proving to reduce the pressures on certain impacts, but just having a policy in place does not guarantee results. Several factors including changes in industry practice, failing to comply, non-enforcement, realistic issues with physical reduction devices and dynamic area specific features may diminish the efficiency of a measure. It is imperative therefore that an approach to conservation is tailored to local and regional conditions, be adaptable and multifaceted which will give greater scope for a higher success rate in implementation. One such issue was pointed out by (Northridge et al 2014) that stated “better quality data on bycatch rates and fishing effort from more fisheries is required from EU Member States before conclusions can be drawn as to the overall bycatch of harbour porpoise in UK and adjacent waters. From the studies in the UK, an important message can be deduced, namely that despite any uncertainties for certain fleet segments, the bulk of the bycatch occurs from vessels not required to have [mitigation measures in the form of] pingers. I.e., vessels < 12 m”.
As the Harbour porpoise is a mobile species which will no doubt be affected by climate change and need to vary it location due to prey availability, it is important to continue understanding their behaviour through a temporal and spatial viewpoint to be able to track and monitor their abundance and distribution patterns. And to continue the effectiveness of management and mitigation on the impact of the population (UKMMAS, 2010)







7.Conclusion
To make a conclusion on the conservation and management of Harbour porpoise it is important research is continued to constantly monitor the full range used by the population to allow accurate trends to be observed on abundance and distribution. As the location of hotspots is likely to change over time due to prey availability. This would allow greater accuracy in implementation of policy at regional, national and international levels. And would help to continually adapt multifaceted approaches keeping up with changing trends of the anthropogenic and natural marine environment of harbour porpoise.
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