Jersey Marine Research Partnership 2020
Marine research project opportunities for dissertation student dissertations at BSc and MSc Level
The Marine Biology Section (MBS) of the Société Jersiaise is a non-government organisation (NGO) which is devoted to the study and documentation of all aspects of Jersey’s marine environment. The MBS undertakes voluntary and commissioned research in a number of areas often in conjunction with States of Jersey (i.e. government) departments, fishermen’s associations and other NGOs. The MBS is particularly known for its work in the fields of environmental monitoring, ecological research and cultural documentation.
For several years the MBS, in partnership with the States of Jersey Department for the Environment (DoE), has assisted with the supervision of fieldwork associated with BSc and MSc student projects. This originally arose from marine biology and environmental science students approaching the MBS and DoE in search of summer project work and/or work experience. Recent topics have included projects concerning intertidal seagrass, non-native crab species, baited underwater traps, climate change monitoring and marine spatial planning. These projects are conducted to a high scientific standard and, aside from achieving high grades for the students concerned, have been used in academic publications and have even been cited as evidence in international negotiations.
Demand for project work has been such that the MBS now provides an annual list of potential topics that may be suitable for BSc or MSc long projects. Generally we have the capacity to assist with up to three student projects but will endeavour to accommodate people where possible.
As a charitable organisation operating on a low income, the MBS cannot offer funding for travel or living costs although we will assist with applying for funding from third-party sources such as the Jersey Ecology Trust Fund. In this respect, these projects are most often undertaken by Jersey-based students returning home for the summer months, although we have had several BSc and MSc students come over from the UK to do their fieldwork. 
Students will be given access to work space (including a government laboratory), basic field equipment and supervision as required. There is often the opportunity to assist with other NGO or government research projects in a work experience context.
[bookmark: _GoBack]The projects and local supervision are offered without charge on the understanding that all data is shared with the supporting organisations and, where relevant logged with the Jersey Biodiversity Centre. This project work often forms part of longer term monitoring or research projects and as such we request that the results are not published without prior consent from the MBS and States of Jersey.
A list of potential project ideas is provided below. Most of these projects have either been run before or cover areas that the MBS/DoE have identified as needing more information/work. However, this list is not exhaustive and we are happy to off advice/assistance with original projects as well.
For more information about any of these projects of the MBS/DoE then please contact Francis Binney on f.binney@gov.je or 01534 441672



Marine Microplastics
Microplastics in the marine environment is an issue of concern on a global scale and Jersey is keen to gain a greater understanding of the issue locally. This project would consider the distribution, concentration and composition of microplastics in the island’s beach sediments, coastal waters and outfall discharges. The study follows a 2018 dissertation that looked at beach samples and open water areas. The project would consist of sampling for, and identifying, polymer types and sizes using standard methodologies with the objective of building on current data and possibly looking for the presence of microplastics within the marine food chain.  This could be analysed against regional data from France and the UK.  Additionally the project could consider the sources of microplastics by looking at MCS beach clean data from recent years. There is also the possibility to examine samples from seabed cores taken in 2010 that may be able to provide data from past decades. A full summary of the proposed study is available on request.

Intertidal Crab and Lobster Monitoring
The western English Channel is currently experiencing changes in its crab population, particular for born crab (Cancer pagurus). The intertidal zone plays and important part in the lifecycle of some crab species but there is very little data about this part of their lifecycle. This project would examine the ecology, population structure, behaviour and dynamics of several species of intertidal crab species (plus lobsters, if desired). Some data is available from a 2014 intertidal crab survey and landing and offshore survey data are available for commercial species.

Portelet Bay No Take Zone
In November 2018 the States of Jersey Marine Resources Panel agreed to a proposition by the Société Jersiaise to create a no take zone in Portelet Bay. The legislation to enable this is currently being drafted. Portelet was first proposed as a marine reserve in the 1980s following several years’ survey work by Portsmouth University. The objective of having a NTZ in Portelet is to create a natural laboratory that can be utilised by universities, schools, community groups, visiting researchers and local organisations (such as Seasearch and the Société). It is hoped that the NTZ will facilitate a measureable change in the environmental and ecological health of the bay. This project would repeat some of the survey work undertaken in the 1980s to quantify any change since then and provide a baseline for future monitoring of the NTZ.


Seagrass Monitoring
Z. noltii - intertidal
This project has been successfully run since 2013 and is ideal for under and postgraduate students in search of field and laboratory work with large datasets. Originally based on the French Water Framework Directive monitoring methodology, the project monitors the health of three of Jersey’s intertidal seagrass beds via a combination of fieldwork (using quadrats and sediment cores) and laboratory and computer-based analysis. Results from this project have been impressive and the first five years’ monitoring are in the process of being published. The field and lab work are flexible and can be fitted around summer work.



Z. marina - subtidal
Comparatively little is known of the health of Jersey’s subtidal seagrass (Zostera marina)  beds found along the island’s south and east coasts. Unlike other parts of the UK, Jersey’s seagrass beds have been expanding rapidly for over ten years although why it is doing so is unknown. Preliminary research has included taking samples from a majority of Channel Island seagrass beds for chemical and isotope analysis. This has provided an evaluation of the health of individual beds. However, the dataset has produced some surprising results and will be better interpreted if accompanied by a comprehensive assessment of the health and richness of the beds during peak growth in the summer. The proposal would be to use the Project Seagrass standard method but the student could look to other methodologies as suitable. 

Marine Mammal Data Analysis

This is a desk-based project that will utilise two large datasets obtained by the MBS/DoE. Since April 2017 500+ boat encounters with dolphins, seals and whales have been recorded in Jersey’s territorial waters via a smartphone app. Since March 2017 the MBS has had CPOD hydrophones located at various points off Jersey’s coast recording and analysing the clicks made by dolphins passing within a kilometre. Between the 4 CPOD units in use several hundred encounters have been recorded and require analysing. 
These datasets are ready for analysis. This process will require using specialist software to process the data and then to cross-reference the results against environmental and other data. The objective is to try and understand aspects of the movement and behaviours of local dolphins. The project could also look to utilise the last two years of sightings data where over 1000 records have been made in recent years. This project would be primarily desk-based but there is scope for shore-based fieldwork and also the possibility of working with partner organisations in France and the UK. 

Seagrass Reproduction
Data regarding flowering and seed production for local seagrass species (Zostera marina and Zostera noltii) are sparse. This project would assess the cycle of these events with a view to identifying their timing and trigger points. Jersey is currently participating in a reseeding trial and the student could take responsibility for measuring outputs of that trial. Additionally, there may be value in investigating pollination pathways for Z. marina. Recently a Caribbean seagrass species Thalassia testudinum was shown to be pollinated by crustaceans as well as by water movement – Is this also the case with Z. marina? 

The Ecology and Prevalence of Encrusting Non-native Species

In recent decades Jersey or Guernsey have produced first British records for several non-native marine species moving northwards in the English Channel. Of particular interest at the moment are the various encrusting non-natives arriving in our marinas and on rocky shores including sea squirts, seaweeds and bryozoans. 
The project would require the student to design or adapt a rapid assessment method to determine the presence and extent of key non-native encrusting species and determine / predict the likelihood of their impacting local established species. The student could also look at potential socio-economic impacts relating to fouling or loss of amenity value caused by the target species. 

The Population Dynamics of the Asian Shore Crab
In 2016 a detailed assessment was undertaken of the sudden population explosion of Asian Shore Crabs (Hemigrapsus sanguineus) on Jersey’s East coast. First recorded in 2009 the population of H. sanguineus had remained relatively low until 2016 when record numbers were reported. Further study is required to determine if the 2016 population explosion was a one- off event or , if the population is now stabilising or if it may continue to grow in the coming years.


BRUVS
Baited Underwater Remote Video systems are used to record information on mobile species. Scavengers will be attracted to the bait and the activity around the bait should in turn attract other species. This gives a good indication about what is living in the immediate area. A current PhD student is deploying BRUVS in shallow high value habitats this season and the project could be expanded to accommodate a BSc or MSc dissertation. The project will focus on sSeagrass, mMaerl and sand mason worm beds, rocky reef and mixed ground around the offshore reefs and SE coast of Jersey.  This could also be contrasted against degraded areas impacted by mobile fishing gear close to the healthy sites. 

Climate change
Since the 1960s average local sea temperature have increased by over 1oC. Cold winter seas have been particularly supressed. There is need for a desk- based study focused on determining the potential economic and social impacts on commercial fish stocks of increasing sea temperature. Looking specifically at the breeding and living temperature tolerances of different commercially important fish species & their foodstuffs to predict likely impacts of ocean warming over the coming decades.  The study could also look at what species may arrive and become established from the south as well as what might be lost in the coming decades either seasonally or year round. 

The Ecology of Selected Non-native Seaweeds
This project will probably need to operate over a longer time period study and so may not suit a short summer fieldwork season. Various invasive seaweed species have become well established over recent years these include, among others, Sargassum muticum (Wireweed), Undaria pinnatifida (Wakame ), Grateloupia turuturu (Devil’s Tongue). Wireweed has been locally established since 1980 and is dominant in pools and gullies throughout the summer season and competes directly with native seaweeds. Wakame and Devil’s Tongue are more recent arrivals and seem to grow and die back much earlier in the year than native seaweeds. Vigorous growth appears to begin in December with the peak in early spring. It is currently unknown if and how this is impacting local marine Flora or Fauna. A study to estimate the additional local biomass created by these and other species and to see what species may profit or lose out from their presence would be of great value to the island. Field observations would need to be carried out from November through to May or June if not for a full year. 

Underwater Towed Video
For the assessment of high ecological value seabed habitats in and around Jersey’s coast Marine Protected Areas. This would be in partnership with a local PhD student and would involve boat work to carry out the video tows at our offshore reefs (Ecrehous and Minquiers) and also video analysis to record habitat and species composition. (Funding for boat time has already been secured). 

Grabs
For the assessment of infaunal species living in maerl, seagrass, gravel, slipper limpets and tube worm communities. This would involve boat work to deploy and retrieve the van veen grab, sieve the sediment and then identify the species back at the lab. Grabs will be taken both inside and outside No-Mobile Gear Zones (NMGZs) to investigate any differences in the infaunal assemblages between the habitats. It should be noted that this is quite an intensive project and involves long days out on the boat and long hours in the lab identifying organisms under the microscope. Good ID skills are essential but help will be available. (Funding for boat work has already been secured).

Maerl core sample analysis
Lab based study. Core samples of maerl from dredged and undredged areas at the Ecrehous will be collected in July 2020 and a student is required to process the samples and identify the infaunal species. Samples will need to be processed within 24hrs of being collected from the seabed. Unfortunately, due to health and safety reasons, core samples will have to be collected by seasearch divers, and so this project does not involve any fieldwork. Good ID skills are essential but help will be available. 

Crab stomach analysis
Stomach contents can help us understand what the primary diet of the crabs are and if there are any spatial differences. It also gives a good indication about what prey species are on offer at different sites and in different habitats. This would likely require permits.
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The Ecology and Health Status of Jersey’s Intertidal

Seagrass (Zostera noltii) Areas
- Project Proposal -

Société Jersiaise (Marine Biology)

Note for the summer of 2015

We started this project in 2013 and would like to get 5 years’ continuous data so we can
give a statistical significance to any observed trends regarding the size and health of the
seagrass beds. The project was designed as a BSc summer project which could run each
year; unfortunately this year we don’t have a student so need to do the fieldwork and
analysis ourselves.

The important thing is to get the fieldwork done (the analysis can be done later). To do
this we need volunteers who are prepared to walk across one or more of three bays (St
Aubin’s, Grouville and St Catherine’s) with a GPS taking pictures of a 50cm quadrat
square at predetermined locations (we provide equipment and training). The fieldwork
is described in

People can do as much or as little of this fieldwork as possible and it ought to be
possible to divide up the work between several people. From past experience it may
require two tides (one being a low spring tide of around 1.0 metre) to do each of
Grouville and St Aubin’s. To do St Cath’s in one go also requires a low spring tide of
1.0m.

This is one of our key monitoring projects and any help will be appreciated. The results
will eventually be published in the form of a report and hopefully also in a journal. All
contributors will be listed as authors.

For more details please contact: Paul Chambers (pmc@paulchambers.eu)

1. Background

Areas of seagrass (Zostera spp.) fulfil an important ecological function in the intertidal
and near-shore marine environment. They are associated with high faunal biodiversity,
which includes acting as nursery areas for commercial species (see Jackson, 2001), and
sediment stabilisation. Intertidal seagrass beds (Zostera noltii) are an important as a

food source for wildfowl (especially Brent Geese) and wading birds.

However, seagrass species are vulnerable to disease, pollution and disturbance and as
such all European seagrass beds are considered to be threatened by anthropogenic

activities. In the UK, seagrass beds are protected as Sites of Special Scientific Interest,





SPAs (under the EC Birds Directive), voluntary MPAs (marine protected areas) and also

within Marine Nature Reserves.

Jersey is home to two seagrass species, the offshore Zostera marina, which was studied
by Jackson (2001), and the intertidal species Zostera noltii which has so far only be
studied in a cursory fashion (see Linley et al, 2009; Chambers, 2011). A third species,
Zostera angustifolia, has only two historical records from Jersey and is considered to be
either very rare or absent from the island (Le Sueur, 1984). Jersey affords no specific
protection to its Zostera species but they are the subject of a Department of the

Environment Biodiversity Action Plan (States of Jersey, no date).

In recent years concerns have been raised about the health of the Z noltii beds in
Grouville Bay (Linley et al, 2009; Chambers, 2011) and St Catherine’s Bay. There are
also concerns about the effects eutrophication (excessive nutrients) within Jersey’s
inshore waters. Eutrophication is considered to be the biggest threat to intertidal
seagrass areas in Europe and is of particular concern in St Aubin’s Bay. Another major
threat to intertidal seagrass is physical disturbance principally in the form of digging or

smothering.

Given the ecological importance of seagrass, it is hoped that this project will provide
much needed baseline information regarding the ecology and health of Jersey’s
intertidal seagrass populations which can be used as part of Jersey’s developing marine

management framework.





1.1 An Introduction to Jersey’s Intertidal Seagrass Beds

All of Jersey’s Z. noltii areas occur in the middle to lower shore (between MTL and
LWMS marks) on well-sorted fine sand. It is possible that the occurrence of this type of
substrate may be a limiting factor in the island-wide distribution of the seagrass.
Another limiting factor may be freshwater draining onto the beach via streams and
outfalls - the effect of this may be seen at St Aubin’s and St Catherine’s bays where
freshwater drainage has created a barren patch between two Z. noltii areas (see Figure

1).

Measurements made using aerial imagery between 1997 and 2011 suggests that the
shape and area of the intertidal beds can change considerably between years (Table 1).
The reason for these changes is unknown but it suggests that Jersey’s Z. noltii is

sensitive to changes in local ecology.

No. | Name 1997 | 2003 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
1| St Aubin's W 659 | 822 -- 100.8 | 80.1 | 79.3 | -- 81.2 | 814
2 | St Aubin's E 228 | 31.3]| -- 249 | 247 | 244 | -- 26.7 | 29.0
3 | Grouville 103.6 | 100.7 | 105.0 | 99.4 | 98.7 | 98.3 | 96.6 | -- 88.2
4 | Anne Port 3.4 25 2.9 3.8 3.2 35 - 3.9 3.0
5 | Archirondel -- 23| -- 2.4 2.5 - | - 2.6
6 | St Catherine's N 6.3 | -- -- 6.5 6.7 6.6 | -- 7.1
7 | St Catherine's S 14.1 | -- -- 16.4 | 170 | 171 | -- 16.3

Table 1 - The area (in hectares) of the seagrass areas labelled in Figure 1 as deduced from
aerial imagery. Blank figures occur when tidal or photographic conditions did not permit
measurement.

An informal study of the epiphytic biota growing on plants within the various seagrass
areas suggests that there may be marked differences between the epiphytic species of
diatom and macroalgae between the various Z. noltii populations. This phenomenon
needs to be confirmed through further study but it could suggest that there are

differences in water quality at the different sites.
Beyond these few tantalising facts, little is known about the overall ecology of Jersey’s

intertidal seagrass areas. It is hoped that this project will shed light onto this important

part of Jersey’s marine ecology.

1.2. Aims of the study





The ecological importance of seagrass beds makes it desirable to have baseline
information on the health status of the Z. noltii bed, especially in St Aubin’s Bay where
there are potential issues concerning discharge into the bay from Jersey’s central Waste
Water Treatment Works (WwTW). There is some evidence (based on historical aerial
photography) that this discharge (which contains high levels of nitrates and
phosphates) may be having a detrimental effect on the St Aubin’s Bay seagrass beds

which lie directly in the path of the waste water outfall.

For this study, data will collected to try and discern any potential impacts the WwTW
may be having on the St Aubin’s bed (Fig. 1B), using beds in Grouville Bay (Fig. 1C, bed
3), and St Catherine’s Bay (Fig 1C, bed 6&7) as comparison sites.

Photo analysis will be used to gain an initial understanding of seagrass density across all
three bays. St Aubin’s Bay will be split into two separate study sites: St Aubin’s East and
St Aubin’s West. Quantitative data will be collected from all four sites, including
sediment cores, seagrass samples, and infaunal samples, as parameters for indication of

the health status of each bed.





2. METHOD

2.1. Study location

Jersey has approximately 230 hectares of intertidal seagrass (Z. noltii) along its
southern and eastern coastlines (Fig. 1A). These occur within five separate bays, and are

divided into seven discrete beds (Fig. 1B & C).

The main area of interest is St Aubin’s Bay as the seagrass there may be suffering from
poor health and/or in decline. St Aubin’s is the only southern bay in which Z. noltii is
found and so comparison sites have been selected from the east coast, despite the
possibility of geographical differences affecting results. The comparison sites are at
Grouville (Fig. 1C, bed 3) and St Catherine’s (Fig. 1C, beds 6 & 7). These were chosen as
they are the two largest beds.

2.2. Sampling method

2.2.1 Seagrass Percentage Cover Mapping

Sampling needs to be carried out in June, July or August when Z. noltii is at its maximal
growth. A grid has been created across an aerial photo of each seagrass bed and the co-
ordinates at which the lines intersected have been recorded, giving sample points with a

distance of 100m between them.

For each bay this grid creates:

St Aubin’s Bay (east and west): 264 sample points
Grouville Bay: 123 sample points

St Catherine’s Bay: 30 sample points

These co-ordinates will ben inputted into a handheld GPS, which can then be used to

navigate to each sampling point.

At each sample point a 50 X 50cm quadrat will be placed on the seashore and a
photograph taken. Any overlaying macroalgae must first be to be removed to avoid an

over-estimation of percentage cover when analysing the photos.





[NOTE: we primarily need volunteers for the above field work. The image analysis
described below can be done by the Société Jersiaise for 2015.] The photos need to
analysed using the image processing software ‘Image J’ to obtain an accurate measure of
percentage cover of seagrass in each quadrat. The figures obtained from the Image ]

analysis can be used to create a density map for each bay.

Fig 1. (A) The location of Jersey’s Z. noltii beds. (B) St Aubin’s seagrass bed, showing clear separation of West (1)
and East (2) sides. (C) The eastern beds, 3= Grouville, 4= Anne Port, 5= Archirondel (Havre de Fer), 6= St
Catherine’s South, 7= St Catherine’s North. The comparison sites used in this study are 3 and 6 + 7 combined.





2.2.2. Physical Sample Collection and Processing

[NOTE: For 2015 the below work and associated analysis can be done by the Société
Jersiaise.]

The same grid system will be used to identify sampling points for the collection of
quantitative data. Nine sample points are needed in St Aubin’s West; five in St Aubin’s

East; five in Grouville; and five in St Catherine’s Bay.

At each sample point, three sediment cores of 3cm diameter X 5cm depth will be taken,
and placed into a sealable bag. A depth of 5cm has been chosen (following standard
French monitoring protocol) as this represents the depth of the Z noltii roots. The
contents of these cores need to be dried at 50°C for 48 hours, and then sieved to obtain

grain size distribution.

In addition, three sediment cores of 5cm diameter X 10cm depth will also be taken, and
the contents of these core sieved through a 1mm mesh. The residue being placed into a
sealed bag and preserved with 90% alcohol. For the 10 x 5cm sediment cores, any
infauna present will be separated and preserved in 90% alcohol, then later identified to

the lowest possible taxon, ideally species level.

Finally, three 25 x 25cm quadrats will be placed on each sampling site, and all seagrass
material within the quadrat will be removed, including roots and rhizomes, and placed
into a sealed bag. The seagrass samples collected will be washed of any debris (e.g.
sediment, organisms, algae) and then dried for 48 hours at 50°C and weighed to 0.1g to

obtain a dry weight.
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Appendix One

Density Maps from the 2013 seagrass survey
The darker the colour, the healthier the seagrass.

St Catherine’s Ba












