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Core records
Maon-core, certain determination

* Mon-core, uncertain determination
Predicted habitat extent

Strandline of seawed and driftwood (LGS.Tal).
Photographer: Keith Hiscock
Copyright: Dr Keith Hiscock

17-09-2018
Biotope distribution data provided by

EMODnet Seabed Habitats
(www.emodnet-seabedhabitats.eu)

Researched by Dr Heidi Tillin & Georgina Budd Refereedby Admin

= UK and Ireland classification

EUNIS 2008 A2.211 Talitrids on the upper shore and strandline

JNCC 2015 LS.LSa.St.Tal Talitrids on the upper shore and strand-line

JNCC 2004 LS.LSa.St.Tal Talitrids on the upper shore and strand-line

1997 Biotope LS.LGS.S.Tal Talitrid amphipods in decomposing seaweed on the strand-line

W Description

A community of sandhoppers (talitrid amphipods) may occur on any shore where driftlines of
decomposing seaweed and other debris accumulate on the strandline. The biotope occurs most
frequently on medium and fine sandy shores, but may also occur on a wide variety of sediment
shores composed of muddy sediment, shingle and mixed substrata, or on rocky shores. The
decaying seaweed provides cover and humidity for the sandhopper Talitrus saltator. In places on
sand that regularly accumulate larger amounts of weed, Talorchestia deshayesii is often present.

https://www.marlin.ac.uk/habitats/detail/176




Date: 2004-10-27 Talitrids on the upper shore and strand-line - Marine Life Information Network

Oligochaetes, mainly enchytraeids, can occur where the stranded debris remains damp as a result
of freshwater seepage across the shore or mass accumulation of weed in shaded situations. On
shingle and gravel shores and behind saltmarshes the strandline talitrid species tend to be mainly
Orchestia species. Abundances of the characterising species tend to be highly patchy (JNCC, 2015).

| Depthrange
Strandline, Upper shore, Mid shore

Additional information

E

Strand-lines are ephemeral habitats owing to the methods of their formation, but may be more
permanent and extensive features particularly in sheltered embayments or estuaries. The strand-
line is a fringe habitat, neither fully marine nor terrestrial, it is consequently colonized by
invertebrates from both ecosystems. On exposed shores the strand-line is of particular
importance because it acts as a precursor to sand dunes. Strand-lines enhance the stabilization of
the foreshore by supplementing the organic and moisture content of the substratum so that
pioneering plants such as sea sandwort, Honkenya peploides, sea rocket, Cakile maritima, and
saltwort, Salsola kali may eventually establish (Shackley & Llewellyn, 1997). This 'open tall herb
community' develops best on shores that receive large inputs of detached macroalgae and
windblown sand (Ignaciuk & Lee, 1980). Such plants trap sand and favour the development of
embryo dunes and subsequent fore dunes (Salisbury, 1952; Chapman, 1976; Davidson et al., 1991).
In areas subjected to intensive recreational use and consequently where mechanical beach
cleaning is practised, dune formation and stability could be adversely affected (Davidson et al.,
1991).

v Listed By

- none -

% Further information sources

Search on:

G T GJINCC
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Habitat review

~

~ Ecology
Ecological and functional relationships

» Of marine invertebrates, the order Amphipoda (sand hoppers) is dominant in the biotope.
Three genera are common amongst the strand-line, Talitrus, Talorchestia and Orchestia,
feeding on the stranded seaweed. Such amphipods are responsible for most of the primary
consumption of surface material. The feeding activity of the amphipods serves to
fragment algal matter (Harrison, 1977). Fragmentation has been identified as being
central to the control of decomposition rates and subsequently the productivity of food
chains based on algal material (Robertson & Mann, 1980). Fragmentation of macroalgae
increases the decomposition rate by reducing particle size, allowing a greater surface area
for microbial action and the excretion of nitrogen rich materials enhances microbial
growth (Robertson & Mann, 1980).

¢ Large numbers of Coleoptera such as the black, smooth ground beetle, Broscus cephalotes,
and the scarce Nebria complanata (restricted to the south west: Davidson et al., 1991;
Fowles, 1994), frequent the biotope to feed on talitrids and insect larvae (Llewellyn &
Shackley, 1996). Several species of darkling beetles (Tenebrionidae) and rove beetles
(Staphylinidae), live in the sand several centimetres below the strand-line deposits.

» Koop & Griffiths (1982) reported a distinct relationship between the distribution of
strand-line macro and meio- fauna and their food source: >82% of the biomass of both
groups was concentrated beneath the most recent strand-line on a beach on the Cape
Peninsula, South Africa.

» Mites of the genera Halolaelaps and Phaulodinychus (Gamasida), in addition to the
Histiostoma (Acaridida) (Acarina: Chelicerata), occur in strand-line debris. All three mites
disperse between strand-lines via talitrid amphipods. Talitrid amphipods offer two
principle advantages over insect hosts. Firstly, talitrid amphipods, such as Talitrus saltator,
migrate between strand-lines throughout the year allowing continual mite dispersal and
secondly juvenile talidrids are sufficiently large to support several mites (Pugh et al.,
1997).

e Large numbers of birds feed along the strand-line at certain times of year, including
waders, corvids and passerines, in addition to many seabirds (Pienkowski, 1982; Cramp &
Simmons, 1983; Lack, 1986, Cramp, 1988; Davidson et al., 1991).

e Terrestrial mammals such as foxes, voles, mice and rats also frequent the strand-line to
feed (Shackley & Llewellyn, 1997).

Seasonal and longer term change

e The biotope is ephemeral. The amount of macroalgae stranded on the shore is likely to
vary seasonally, with deposits being particularly plentiful after winter storms that
dislodge algae from the rocks.

« Griffiths & Stenton-Dozey (1981) attempted to follow successional changes in the fauna
of strand-line algal detritus and changes in its condition.

o Bacteria colonized the stranded macroalgae within 24 hours (Koop & Lucas,
1983).

o Amphipods and dipteran flies dominated the biomass during the early stages,
followed by beetles later on as the algae dried.

o Changes were apparent between algal debris that had been deposited singly and
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that deposited in banks. Both types of deposit lost half of their dry mass within
the first seven days following stranding indicating a rapid rate of utilization by
consumer organisms.

o Single strands of algae lost moisture more rapidly than banked algae. For
instance, the moisture content of single strands fell from 80% at 3 days to 22%
after 6 days, whilst banks of algae retained a moisture content of 53% after 6
days.

¢ Adults of the most common genus of dipterous flies, Fucellia and Coelopa, are always
present, as they are opportunistic colonizers, able to move rapidly between strand-line
deposits. However, they are exceptionally abundant in summer and autumn, coinciding
with the presence of many larvae. This probably reflects a summer/autumn breeding peak
(Stenton-Dozey & Griffiths, 1980).

« In Britain during the day, Talitrus saltator occurs above the high-tide line, either buried
within the sand at depths of between 10-30 cm or within high shore deposits of stranded
algae (Keith Hiscock, pers. comm..), prior to emerging at night to forage intertidally on the
strand-line (Williams, 1983b). During the winter, quiescent populations are found
burrowed above the extreme high water spring level (EHWS), as deep as 50 -100 cm
(Bregazzi & Naylor, 1972; Williams, 1976)

Habitat structure and complexity

Onsandy shores, the strand-line is an ideal place for many species to live. The high organic content
and water retaining capacity contrast with the relatively sterile and fast draining sand elsewhere.
Seaweed in the strand-line is likely to be in various states of decay, older dryer material towards
high water spring mark and fresh material towards low water, so that a plethora of microhabitats is
available for colonization and utilization by the different life stages of different species, e.g. adult
and juvenile wrack flies prefer different locations (see recruitment processes). In addition,
differences in microclimate and decomposition rate exist between algae that is deposited in banks
and algae deposited singly. The interstitial environment of the sand beneath the strand-line also
differs to that of the surrounding area owing to the high concentrations of dissolved organic
matter (DOM) (Koop & Griffiths, 1982).

Productivity

Several studies on South African beaches (Robertson & Mann, 1980; Koop & Griffiths, 1982; Koop
etal., 1982; Griffiths & Stenton-Dozey, 1981) have examined aspects of the roles of macrofauna,
meiofauna and bacteria in the productivity of the strand-line environment.

Production is predominantly secondary. Carbon fixed during primary production by macroalgae in
other habitats enters the detrital pathway, the decomposition of which is a key process in the
channelling of energy and cycling of nutrients. The feeding activity of amphipods in particular
serves to fragment algal detritus (Harrison, 1977). Fragmentation has been identified as being
central to the control of decomposition rates and subsequently the productivity of food chains
based on algal material (Robertson & Mann, 1980), its role in stream and lacustrine ecosystems has
been well documented (e.g. Cummins, 1974). Fragmentation of macroalgae increases the
decomposition rate by reducing particle size, allowing a greater surface area for microbial action
and the excretion of nitrogen rich materials enhances microbial growth (Robertson & Mann, 1980).
Whilst macro- and meiofauna play a vital role in fragmentation of organic particles, bacteria are
overwhelmingly important in the productivity of strand-line ecosystems (Koop et al., 1982). Annual
turnover estimates (P/B) suggest that bacteria may account for about 87% of annual strand-line
production, with meiofauna and macrofauna accounting for 10% and 3% respectively (Koop et al.,
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1982).
Recruitment processes

Many marine and otherwise terrestrial species utilize the strand-line deposits of wrack as a refuge
in which to breed. Within the strand-line algal debris, it is possible for the vulnerable juvenile life
stages to survive in a favourable microclimate and ready supply of nourishment. For instance:

e The sand hopper, Talitrus saltator broods its eggs and has an annual univoltine
reproductive cycle (one generation reaching maturity each year). As in all crustaceans,
mating and the release of juveniles is synchronised with the moult cycle. Juveniles may be
found from May through until September, but peak reproductive activity occursin
August. The breeding cycle in Talitrus saltator is shorter than in other intertidal amphipods
and is controlled by daylength irrespective of air and sea temperature (Williams, 1978).
Juveniles reach maturity before autumn, overwinter and breed the following summer.

 Terrestrial dipterous flies, especially Fucellia maritima and Fucellia fucorum, utilize the
strand-line macroalgae for the deposition of their eggs. The flies favour the drier wrack
beds, and three larval instars (stages between moults) are passed there prior to pupation.
Larvae are not adapted to living in wet wrack owing to a lack of hairs on their posterior
spiracles and large spines on the ventral surface which are present in other wrack flies.
Emergence of adults is sudden towards the end of March and adults remain in abundance
until the end of September (Egglishaw, 1960). In contrast to the larvae, adults are most
attracted to wet wrack. Other flies, such as Coelopa frigida, Coelopa pilipes and
Thoracochaeta zosterae breed in the wrack beds and would not be found on the shore but
for the accumulations of wrack in which to live and breed (Eltringham, 1971).

* Some beetles and centipedes also complete their reproductive cycle in the wrack beds.
The staphylinid beetle, Bleduis spectabilis burrows in the sand, its tunnels have a side
chamber in which the larvae develop. Parents supply the larvae with food and ventilate
the burrow. The centipede Hydoschendyla submarina has become wholly adapted to life in
the littoral zone. The female lays eggs that are impermeable, and so are not affected
osmotically if inundated by seawater (Eltringham, 1971).

Time for community to reach maturity

The biotope is ephemeral in nature, consequently in order to utilize the resources that the
stranded debris provides, the community reaches maturity within a few weeks. Such rapid
colonization is achievable owing to the fact that species of the community originate from both
terrestrial (e.g. flies, centipedes and beetles) and marine (e.g. sand hoppers) environments so can
migrate quickly from adjacent habitats.

Additional information

Amphipods, such as Talitrus saltator, are useful in strand-line population assessments and
monitoring surveys (Shackley & Llewellyn, 1997). They are always present at and around the most
recent high water strand-line deposit and possess a well defined endogenous and circadian
locomotor activity pattern (Bregazzi, 1972; Bregazzi & Naylor, 1972; Williams, 1980) that controls
their daily migration to recently deposited strand-line algae.

il Preferences & Distribution
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Habitat preferences

Depth Range Strandline, Upper shore, Mid shore

Water clarity preferences Field Unresearched

Limiting Nutrients Field unresearched

Salinity preferences Full (30-40 psu), Variable (18-40 psu)

Physiographic preferences Open coast

Biological zone preferences Mid eulittoral, Supralittoral, Upper eulittoral
Substratum/habitat preferences Gravel / shingle, Sand

Tidal strength preferences No information

Wave exposure preferences Exposed, Moderately exposed, Sheltered, Very sheltered
Other preferences Deposits of organic debris, especially macroalgae

Additional Information

LGS.Tal is an ephemeral habitat occurring where the tide carries and deposits seaweed and other
debris. Such material will decompose, be transported elsewhere and the quantity vary owing to
factors such as tidal cycle and prevailing weather conditions.

@ Species composition
Species found especially in this biotope

e Armadillidium album

e Coelopa frigida

¢ Coelopa pilipes

e Enchytraeidae spp.

e Fucellia fucorum

e Fucellia maritima

¢ Orchestia gammatrellus
e Talitrus saltator

e Talorchestia deshayessii

Rare or scarce species associated with this biotope

¢ Rumex rupestris

Additional information

No text entered.
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Sensitivity review

Sensitivity characteristics of the habitat and relevant characteristic species

A community of sandhoppers (talitrid amphipods) may occur on any shore where driftlines (also
referred to as strandlines) of decomposing seaweed and other debris accumulate on the
strandline. The biotope occurs most frequently on medium and fine sandy shores, but may also
occur on a wide variety of sediment shores composed of muddy sediment, shingle and mixed
substrata, or on rocky shores. The decaying seaweed provides cover and humidity for the
sandhopper Talitrus saltator. In places on sand that regularly accumulate larger amounts of weed,
Talorchestia deshayesii is often present. On shingle and gravel shores and behind saltmarshes the
strandline talitrid species tend to be mainly Orchestia species. The talitrid amphipods are
considered to characterize this biotope and the sensitivity assessments focus on this group.
Amphipods can comprise 50-90% of the total macroinvertebrate fauna in beach-cast wrack
(Behbehani & Croker, 1982).

Oligochaetes, mainly enchytraeids, can occur where the stranded debris remains damp as a result
of freshwater seepage across the shore or mass accumulation of weed in shaded situations, but
these are not considered characterizing species and their sensitivity is not assessed for this
biotope. More information on oligochaete sensitivity is provided for the oligochaete dominated
biotopes available on this website.

The driftline itself is considered within the sensitivity assessments as it provides the structural
habitat that allows the biotope to develop.

Resilience and recovery rates of habitat

The strandline biotope is usually present but each deposit of macroalgae will be relatively short-
lived and the strandline will move position on the beach, depending on tidal heights, and will also
vary seasonally in location and size. Deposits are particularly plentiful after winter storms that
dislodge algae from the rocks and deposit it high on the shore.

The characterizing species are mobile and able to orient themselves to find, or reposition in
favourable habitats so that newly available deposits of macroalgae are therefore likely to be
rapidly recolonized. Griffiths & Stenton-Dozey (1981) followed successional changes in the fauna
of strand-line algal detritus and changes in its condition. Bacteria colonized the stranded
macroalgae within 24 hours (Koop & Lucas, 1983). Amphipods and dipteran flies dominated the
biomass during the early stages, followed by beetles later on as the algae dried.Adults of the most
common genus of dipterous flies, Fucellia and Coelopa, are always present, as they are
opportunistic colonizers, able to move rapidly between strand-line deposits. However, they are
exceptionally abundant in summer and autumn, coinciding with the presence of many larvae. This
probably reflects a summer/autumn breeding peak (Stenton-Dozey & Griffiths, 1980). In Britain
during the day, the key characterizing species Talitrus saltator occurs above the high-tide line,
either buried within the sand at depths of between 10-30 cm or within high shore deposits of
stranded algae (Keith Hiscock, pers. comm..), prior to emerging at night to forage intertidally on the
strand-line (Williams, 1983b). During the winter, quiescent populations are found burrowed above
the extreme high water spring level (EHWS), as deep as 50 -100 cm (Bregazzi & Naylor, 1972;
Williams, 1976). Amphipods, flies and bacteria are therefore very rapid colonizers of strandlines
although some seasonal changes in activity occur, with reduced abundance/activity in the winter.

https://www.marlin.ac.uk/habitats/detail/176
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The key characterizing amphipod speciesTalitrus saltator broods its eggs and has an annual
univoltine reproductive cycle (one generation reaching maturity each year). Juveniles may be
found from May through until September, but peak reproductive activity occurs in August. The
breeding cycle in Talitrus saltator is shorter than in other intertidal amphipods and is controlled by
daylength irrespective of air and sea temperature (Williams, 1978). Juveniles reach maturity
before autumn, overwinter and breed the following summer.

Terrestrial dipterous flies, especially Fucellia maritima and Fucellia fucorum, utilize the strand-line
macroalgae for the deposition of their eggs. The flies favour the drier wrack beds, and three larval
instars (stages between moults) are passed there prior to pupation. Larvae are not adapted to
living in wet wrack owing to a lack of hairs on their posterior spiracles and large spines on the
ventral surface which are present in other wrack flies. Emergence of adults is sudden towards the
end of March and adults remain in abundance until the end of September (Egglishaw, 1960). In
contrast to the larvae, adults are most attracted to wet wrack. Other flies, such as Coelopa frigida,
Coelopa pilipes and Thoracochaeta zosterae breed in the wrack beds and would not be found on the
shore but for the accumulations of wrack in which to live and breed (Eltringham, 1971).

Some beetles and centipedes also complete their reproductive cycle in the wrack beds. The
staphylinid beetle, Bleduis spectabilis burrows in the sand, its tunnels have a side chamber in which
the larvae develop. Parents supply the larvae with food and ventilate the burrow. The centipede
Hydoschendyla submarina has become wholly adapted to life in the littoral zone. The female lays
eggs that are impermeable, and so are not affected osmotically if inundated by seawater
(Eltringham, 1971).

Resilience assessment. The driftline is a transient feature , consequently in order to utilize the
resources that the stranded debris provides, the community reaches maturity within a few weeks.
Such rapid colonization is achievable owing to the fact that species of the community originate
from both terrestrial (e.g. flies, centipedes and beetles) and marine (e.g. sand hoppers)
environments so can migrate quickly from adjacent habitats.

If aremnant population of young adults survived to breed of the key characterizing talitrid,
recovery would begin within a year. However, if a population were to be entirely removed,
recovery would take much longer and be reliant on the recolonization of adults able to breed.
However, the ability of amphipods to colonize over wider areas may be restricted by their
endogenous pattern of activity that generally restricts movement over a relatively short distance
in the intertidal zone (see Bregazzi & Naylor, 1972; Lincoln, 1979; Scapini et al., 1992 ). Talitrids
may be transported within the water column allowing recolonization between populations or may
raft on drift algae (Brooks & Bell, 2001) supporting recolonization of depopulated habitats. Based
on the available information resilience is assessed as ‘High’, for any level of impact (resistance is
‘None’, ‘Low’, ‘Medium’ or ‘High’.

NB: The resilience and the ability to recover from human induced pressures is a combination of the
environmental conditions of the site, the frequency (repeated disturbances versus a one-off event)
and the intensity of the disturbance. Recovery of impacted populations will always be mediated by
stochastic events and processes acting over different scales including, but not limited to, local
habitat conditions, further impacts and processes such as larval-supply and recruitment between
populations. Full recovery is defined as the return to the state of the habitat that existed prior to
impact. This does not necessarily mean that every component species has returned to its prior
condition, abundance or extent but that the relevant functional components are present and the
habitat is structurally and functionally recognizable as the initial habitat of interest. It should be
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noted that the recovery rates are only indicative of the recovery potential.

#® Hydrological Pressures

Resistance Resilience Sensitivity
Temperature increase  High High Not sensitive
(local) Q: High A: Medium C: High Q: High A: High C: High Q: High A: Medium C: High

Intertidal species are exposed to extremes of high and low air temperatures during periods of
emersion. They must also be able to cope with sharp temperature fluctuations during the tidal
cycle. In winter air temperatures are colder than the sea, conversely in summer air temperatures
are much warmer than the sea. Species that occur in the intertidal are therefore generally adapted
to tolerate a range of temperatures, with the width of the thermal niche positively correlated with
the height of the shore that the animal usually occurs at (Davenport & Davenport, 2005). The
important characterizing species of the strand-line, Talitrus saltator, occurs to the south of the UK
and is widely distributed around European and Mediterranean coasts, so is likely to be tolerant of a
chronic temperature increase of 2°C. Bregazzi & Naylor (1972) observed that the timing of activity
was temporarily advanced by increased temperature but otherwise the activity pattern possessed
alarge measure of temperature independence. Specimens brought in to laboratory conditions
from a field temperature of 10.5°C were introduced to (within 3 hours) and maintained for 15 days
at constant temperatures of 15, 20 and 25°C. Talitrus saltator maintained at the highest
temperatures the activity mid-point advanced by as much as three hours to occur before midnight.
However, alterations in activity were compensated for within two to ten days. Acute temperature
increases may therefore temporarily disrupt activity of the sand hopper and other similar species,
but owing to insufficient evidence for adverse effects in the field intolerance has been assessed to
be low. Immediate recovery has been recorded as the locomotor activity rhythm is synchronized
within a few days. As temperatures increase talitrids and other invertebrates may be able to
burrow deeper within the wrack or within the underlying sediments to escape desiccation and
increased temperatures. Williams (1983b) found that burrow depth in Talitrus saltator is linked to
moisture content and optimal humidity levels. Talitrids undertake seasonal migrations up and
down the shore to avoid stressful conditions and to regulate temperature, desiccation and
inundation (Williams, 1995), these behavioural responses may mean that the population migrates
or changes position within the sediment in response to changes in temperature but survives.

Changes in temperature may indirectly affect this biotope by altering the supply of macroalgae
and//or by altering the nutritive quality of the macroalgae (Rodil et al., 2015).

Sensitivity assessment. Based on distribution and laboratory experiments the key characterizing
talitrids are considered able to tolerant either a chronic or acute increase in temperature at the
benchmark. This biotope is found at the upper shore and is likely to experience wide temperature
fluctuations during the tidal cycle (although it will not be inundated with every tide). Acute
temperature increases (5°C for one month) may exceed tolerances of the associated invertebrates
in the summer months or in the winter a sudden increase in temperature may also affect cold
acclimated individuals. Exposure to warmer waters during the tidal cycle will, however, be

brief and talitrids may burrow either downwards within sediments or migrate up the shore to
avoid unfavourable conditions. Resistance to both an acute and chronic increase in temperature
(2°C for one year) is therefore assessed as ‘High’ and resilience as ‘High’ so that the biotope is
assessed as ‘Not sensitive’.
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Temperature decrease Medium High Low
(Iocal) Q: High A: Medium C: High Q: High A: High C: High Q: High A: Medium C: High

The important characterizing species of the strand-line, Talitrus saltator, remains inactive in high
shore burrows for much of the winter in more northern latitudes. In the laboratory, exposure to
low temperature (2 or 3°C) was accompanied by the onset of inactivity, a precipitous decrease in
oxygen uptake and a marked increase in the concentrations of the major ions in the haemolymph
(Spicer et al., 1994). In addition to causing a complete cessation of activity, chilling (2-3°C for 8
hours) also causes a delay in the successive activity peaks following return to normal
temperatures. Maximum delay occurred if chilling began during the inactive period of the sand
hopper and was of equal duration to that of the chill. At other times the delay was less than that of
the chill (Bregazzi, 1972). Therefore, it is possible that exposure to decreased temperatures in the
field would enforce a period of inactivity causing disruption to the species normal behaviour with
potential consequences for the maintenance of a position with appropriate moisture, e.g. the
substratum may become too dry or the temporary burrow become inundated with water. The
effects of an unusually cold winter are likely to be a simple physical one, whereby quiescent sand
hoppers freeze within the substratum, causing cell and tissue damage and eventually rupture of
cell and body walls. Other supralittoral members of the Talitridae with a similar habit to Talitrus
saltator were reported to be adversely affected by the severe winter of 1962/63. In particular,
sand hoppers of the genus Orchestia were found dead in considerable numbers (Crisp, 1964).

Talitrids undertake seasonal migrations up and down the shore to avoid stressful conditions and
to regulate temperature, desiccation and inundation (Williams, 1995), these behavioural
responses may mean that the population migrates or changes position within the sediment in
response to changes in temperature but survives.

Sensitivity assessment. Resistance has been assessed as ‘Medium’ as the behaviour of the sand
hopper is likely to be disrupted by mild chilling, whilst death as a result of freezing is probable only
in severe winters. Recovery from mild chilling has been assessed to be immediate following an
initial disruption to its activity. Resilience is therefore assessed as ‘High’ and sensitivity is ‘Low’.

T High High Not sensitive
Salinity increase (local)
Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High

This biotope occurs in full (30-35 ppt) and variable (18-35 ppt) salinity (JNCC, 2015). Biotope
examples occurring in variable salinity are likely to withstand a change to full salinity as this clearly
falls within the range of species tolerances. For biotopes that occur in full salinity the sensitivity
assessment considers an increase to hypersaslinity >40 ppt.

Calosi et al. (2007) assessed the effects of short-term exposure on heart rate (a measure of stress)
for Talitrus saltator and also assessed long-term survival following continuous submergence in a
range of salinities from 0-66. The test individuals were collected from Italian and French beaches.
The lowest salinity tested (salinity O) stressed the amphipods more than the highest . Half of the
tested individuals exposed to salinity 66 had survived more than 200 hours (the end of the test
based on 50% mortality.

Other experiments have shown that changes in salt concentration can affect orientation and
locomotion in the characterizing amphipod Talitrus saltator, however the effects are reversible
within a few hours (Ugolini et al., 2015).
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Sensitivity assessment. As this biotope occurs on the upper shore, periods of tidal inundation are
brief and the specie present are likely to be able to move away from, or tolerate, short-term
increases in salinity (as experienced during periods of high evaporation). The experiments by
Calosi et al. (2007) indicate that Talitrus saltator can tolerate short periods of exposure to high
salinities and that individuals can survive periods of salinity much greater than the pressure
benchmark for many hours. This biotope is therefore considered to have ‘High'’ resistance to this
pressure, high resilience (by default), so that the biotope is assessed as ‘Not sensitive’. Changes in
salinity may, however, have indirect effects on this biotope if the supply of macroalgae from
adjacent areas is affected by increased salinities.

. . High High Not sensitive
Salinity decrease (local)
Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High

This biotope occurs in full (30-35 ppt) and variable (18-35 ppt) salinity (JNCC, 2015). Biotope
examples occurring in full salinity are likely to withstand a change to variable salinity as this clearly
falls within the range of species tolerances. For biotopes that occur in variable salinity the
sensitivity assessment considers an increase to low salinity <18 ppt. The lack of records from low
salinity may be due to the habitat occurrence as sand beaches tend to occur in the coast and lower
reaches of estuaries, rather than in more sheltered areas with riverine inputs and lower salinity.
The community may experience periods of freshwater inundation owing to episodes of rain so that
species present are likely to be able to tolerate short-term exposure to lower salinities. The highly
mobile adult forms of wrack flies are likely to go elsewhere, whilst sand hoppers such as Talitrus
saltator and other strand-line fauna are likely to seek protection within the strand-line debris.

Calosi et al. (2007) assessed the effects of short-term exposure on heart rate (a measure of stress)
for Talitrus saltator and also assessed long-term survival following continuous submergence in
salinities of 0, 5.5 and 11. The test individuals were collected from Italian and French beaches. The
lowest salinities tested stressed the amphipods with the highest mean heart rate values recorded
at salinity O at 1 and 4 hours, while heart rate was lowest in salinities of 11 and 33. Half of the
tested individuals exposed to salinity O died within 5 hours. Individuals exposed to 5.5 and 11
salinity showed much higher long-term survival, with 50% mortality occurring at 400 h and
approximately 330 hours, respectively (Calosi et al., 2007).

Other experiments have shown that changes in salt concentration can affect orientation and
locomotion in the characterizing amphipod Talitrus saltator, however the effects are reversible
within a few hours (Ugolini et al., 2015).

Sensitivity assessment. As this biotope occurs on the upper shore, periods of tidal inundation are
brief and the specie present are likely to be able to move away from, or tolerate, short-term
decreases in salinity (as experienced during periods of high rainfall). The experiments by Calosi et
al. (2007) indicate that Talitrus saltator can tolerate short periods of exposure to freshwater and
can survive periods of salinity lower than the pressure benchmark for many hours. This biotope is
therefore considered to have ‘High’ resistance to this pressure, high resilience (by default), so that
the biotope is assessed as ‘Not sensitive’. Changes in salinity may, however, have indirect effects
on this biotope if the supply of macroalgae from adjacent areas is affected by lowered salinities.

Water flow (tidal Not relevant (NR) Not relevant (NR) Not relevant (NR)
current) changes (local) q:NRA:NRC:NR Q:NRA:NRC: NR Q:NRA:NRC: NR
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The community is unlikely to be affected by an increase in water flow rate, as the habitat is created
by the deposition of macroalgae and other organic debris on the ebb tide. This pressure is
therefore considered to be ‘Not relevant’. Change s in local hydrodynamics that altered the supply
of macroalgal debris would affect this biotope but this is not assessed at the pressure benchmark.

Emergence regime None| High Medium
Changes Q:Low A:NR C:NR Q: High A: Low C: High Q: Low A: Low C: Low

As the biotope is defined by the height of the tide it is sensitive to changes in tidal emergence,
within the footprint of the impact. Anincrease or decrease in tidal heights will alter the position of
the biotope on the shore. Within the footprint of the impact, resistance is ‘None’ and recovery is
‘High’, so that sensitivity is assessed as ‘Medium’. However, the location of the biotope not its
presence on the shore would change: unless prevented by vertical hard structures or other
barriers, the biotope would rapidly reform (within days) at a new position.

Wave exposure changes High High Not sensitive
(local) Q: Low A:NR C: NR Q: High A: High C: High Q: Low A: Low C: Low

The community is unlikely to be affected by change in wave action, as the habitat is created by the
deposition of macroalgae and other organic debris on the ebb tide. Changes in wave height that
altered the height of the tidal range may, however, alter the position of the biotope and result in it
forming higher or lower on the shore.

Storm wave erosionis likely to be an important factor in determining the quantity and quality of
strand-line debris deposited on the beach. Increased wave exposure onshore is likely to increase
the quantity of debris washed-up and available for colonization by strand-line fauna. For example,
Shackley & Llewellyn (1994) recorded a positive correlation between strand-line debris weight
and total amphipod numbers at beaches in South Wales.

Sensitivity assessment. A change in wave height at the pressure benchmark is not considered to

significantly impact this biotope. Resistance is therefore assessed as ‘High’ and resilience as ‘High’
so that the biotope is considered to be ‘Not sensitive’.

& Chemical Pressures

Resistance Resilience Sensitivity
Transition elements &  Not Assessed (NA) Not assessed (NA) Not assessed (NA)
organo-metal
contamination Q:NRA:NR C:NR Q:NRA:NR C:NR Q:NRA:NR C:NR

This pressure is Not assessed but evidence is presented where available.

Contamination at levels exceeding the pressure benchmark may have negative effects. Talitrus
saltator has been used as a spatial and temporal heavy metal biomonitor (Rainbow et al., 1989,
1998; Fialkowski et al., 2000). Bioavailable sources of trace metals to talitrids are available in
solution and in food, the latter consisting of decaying macrophytic material on the strand-line.
Such material acts as an adsorption site for heavy metals locally, as sandy substrata does not
adsorb contaminants as easily as other substrata. The species is an efficient bioaccumulator of
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heavy metals whose moult cycle does not interfere with its biomonitoring potential. Specimens of
the sand hopper from the Isle of Cumbrae, a non metal polluted site in the Clyde, Scotland, had zinc
concentrations between 145-181 pg /Zn/g and copper concentrations of 35.8 ug/Cu/g (Rainbow &
Moore, 1990). In comparison, Talitrus saltator from a heavy metal polluted site in Dulas Bay,
Anglesey, Wales (Foster et al., 1978; Boult et al., 1994) had a zinc concentration of 306 p g/Zn/g
and a copper concentration of 112 pg/Cu/g. In the Gulf of Gdansk, Poland, comparable
concentrations for zinc were in the region of 200-400p g/Zn/g with bottom sediment zinc
concentrations of 0-20 pg/g and 40u g/g in the most polluted areas (Fialkowski et al., 2000). It is
likely that the most significant contamination pathway to the amphipod is that of pollutants
adsorbed to vegetative matter that is consumed rather than that concentrated in the water
column.

Ugolini et al. (2012) investigated behavioural responses (locomotor activity and substrate
selection) of the amphipod Talitrus saltator after laboratory exposure to different concentrations of
Hg, Cu and Cd. Locomotor activity, measured with a microwave radar device, was assessed in
animals exposed to contaminated sand and in sandhoppers previously kept for 48 h in
contaminated seawater and tested in clean sand. Tests in contaminated sand showed that
sandhopper locomotor activity varied in a dose-dependent manner in the presence of Cu and Hg
(at lower Hg concentration they were more active during daytime) but did not show significant
changes in Cd-exposed animals except for disappearance of the typical circadian activity pattern.
Pre-exposure to trace metals in seawater induced a significant decrease of movements for all
metals, although the effects varied according to the toxicity of the metal.

Hydrocarbon & PAH Not Assessed (NA) Not assessed (NA) Not assessed (NA)
contamination QNRA:NRC: NR Q NRA:NR C:NR Q NRA: NR C: NR

This pressure is Not assessed but evidence is presented where available.

Contamination at levels exceeding the pressure benchmark may have negative effects.
Supralittoral sediment habitats immediately adjacent to the littoral zone can be susceptible to
damage from oil pollution and any subsequent attempts to remove the oil by scraping off the
sediment surface. Oil which reaches the shore following a pollution incident generally gets
concentrated along the high tide mark. Oil deposits on the strand-line and amongst seaweed would
probably incapacitate and kill, by smothering and toxic effects, a considerable proportion of
invertebrates that are found in strand-line debris. For instance, following the Torrey Canyon oil
tanker spill in 1967 quantities of Talitrus saltator were found dead at Sennen, Cornwall, as were
other scavengers of the strand-line, e.g. Ligia and Orchestia. Signs of oil dispersant detergent
damage were reported at Constantine Bay (Cornwall) where sand hoppers were found in a
lethargic state at the base of dunes after spraying with detergent (Smith, 1968).

Shackley & Llewellyn (1997) monitored shores with dune systems at Pendine and Pembury within
Carmarthen Bay, that received oil spilt by the Sea Empress tanker in February 1996. Strand-line
material at the two beaches contained quantities of oiled material and small particles of oil (2-5
mm in diameter) became mixed in with the sediment. However, Pendine was amongst the initial
areas to become contaminated and received more viscous oil than Pembury, where oil appeared
later and in a more weathered form. Tar balls persisted within the sediment at Pendine a year after
the spill, whilst very little oiled material was found at Pembury a year later. Whilst physical and
biological factors are important in determining the amphipod populations on such shores and
differ between localities, differences were found in the abundance of amphipods between the two
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shores that could not be accounted for by physical and biological processes alone. Shackley &
Llewellyn (1997) suspected that the persistence of oil at the strand-line and in the sediment
beneath was affecting the strand-line community. Oil amongst strand-line material and in the
sediment may affect the viability of species and/or it may simply deter species from colonizing.
Recovery of the community is likely to vary according to the extent of oil pollution. Oil may be
responsible for the decimation of amphipod populations, unless a remnant population survives
buried in the substratum or in refuges higher than the tide mark. Some species in particular would
be at risk. Amphipods, such as Talitrus saltator have an annual univoltine reproductive cycle (only
one generation reaches maturity each year) (Williams, 1978). Newly hatched juveniles are unable
to bury themselves in the sand to avoid desiccation and remain in amongst the freshly deposited
strand-line debris, which maintains an 85-90% relative humidity over low tide (Williamson, 1951),
so oil pollution could effectively remove the breeding population and recovery consequently
protracted. Terrestrial species including coleopteran insects and dipteran flies are likely to
colonize the strand-line rapidly following the deterioration of oil.

The exposed sandy beach of Ladeira (Corrubedo Bay, NW Spain) was sampled during seven years
(2003-2009) after the Prestige oil spill (winter 2002-03), to determine interannual variations in
the macroinfaunal community (Junoy et al., 2013). The amphipods Talitrus saltator and Talorchestia
deshayesii dominated from the drift line upwards. Multivariate analysis showed that the Prestige
oil spill scarcely affected the macroinfaunal community structure during the study period
(2003-2009) and its effect was limited just to the first campaign (2003), six months after the
Prestige accident (Junoy et al., 2013).

Synthetic compound Not Assessed (NA) Not assessed (NA) Not assessed (NA)
contamination QNRA:NRC: NR Q NRA:NR C:NR Q NRA: NR C: NR

This pressure is Not assessed but evidence is presented where available.

Contamination at levels exceeding the pressure benchmark may have negative effects. In general,
crustaceans are widely reported to be intolerant to synthetic chemicals (Cole et al., 1999) and
intolerance to some specific chemicals has been observed in amphipods. Amphipods have been
reported to be intolerant to TBT and leachates from antifouling paints (Laughlin et al., 1982).
Numbers of the sand hopper, Talitrus saltator, were found in a lethargic state at the base of dunes at
Constantine Bay (Cornwall), after spraying with the BP1002 an oil dispersant detergent after the
Torrey Canyon oil spill (Smith, 1968).

Radionuclide No evidence (NEv) No evidence (NEv) No evidence (NEv)
contamination Q:NRA:NRC:NR Q:NRA:NRC:NR Q:NRA:NR C:NR

No evidence.
Introduction of other Not Assessed (NA) Not assessed (NA) Not assessed (NA)
substances Q:NRA:NR C:NR Q:NRA:NR C: NR Q:NR A:NR C: NR

This pressure is Not assessed.

Not relevant (NR) Not relevant (NR) Not relevant (NR)

De-oxygenation
Q:NRA:NRC:NR Q:NRA:NRC:NR Q:NRA:NRC: NR
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The strand-line habitat is created as the tide ebbs and deposits organic debris on the shore. Species
inhabiting the strand-line are either fully terrestrial, or are marine species that have assumed a
terrestrial mode of life, and all can therefore respire in air. Tidal inundation is brief and will not
occur at every tide so exposure to de-oxygenated waters would be limited and mobile species
could avoid exposure. This pressure is therefore considered 'Not relevant'.

Not relevant (NR) Not relevant (NR) Not relevant (NR)
Q:NRA:NRC:NR Q:NRA:NRC:NR QNRA:NRC:NR

Nutrient enrichment

The community is unlikely to be directly affected by an increase in the concentration of dissolved
nutrients in the water column, as the food resource that the community utilizes is in the form of
macroalgal debris. This pressure is therefore considered ‘Not relevant’. Changes in nutrient status
that alter the supply of macroalgae from adjacent habitats could alter the quality of this habitat but
this is not assessed. The benchmarkl is protective and it is unlikely that supply of fucoids, keklps

and red algae would be imnpacted although the supply of ephemeral green algae, where there
were previously blooms, may change.

. . High High Not sensitive
Organic enrichment
Q:Low A:NR C:NR Q: High A: High C: High Q: Low A: Low C: Low

The lack of in-situ primary production means beach assemblages are dependent on the import of
organic material in the form of macroalgae debris, other organic materials and particulate and
dissolved organic matter. An input of organic matter at the pressure benchmark may be consumed
by the amphipods and fly larvae or broken down by bacteria and consumed by meiofauna. At the
benchmark level the input of organic matter is likely to represent a food subsidy that enhances
secondary production. Biotope resistance is therefore assessed as ‘High’ and resilience as ‘High’ so
that the biotope is considered to be ‘Not sensitive’.

A Physical Pressures

Resistance Resilience Sensitivity
Physical loss (tolandor [N[i High
freshwater habitat) Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High

All marine habitats and benthic species are considered to have a resistance of ‘None’ to this
pressure and to be unable to recover from a permanent loss of habitat (resilience is ‘Very Low’).
Sensitivity within the direct spatial footprint of this pressure is, therefore ‘High’. Although no

specific evidence is described confidence in this assessment is ‘High’, due to the incontrovertible
nature of this pressure.

Physical change (to None High
another seabed type) Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High

The biotope is characterized by the sedimentary habitat (JNCC, 2015), a change to an artificial or
rock substratum (such as flood defence structures) would alter the character of the biotope
leading to reclassification. Although wrack may still accumulate the sedimentary community would
be lost, where sea defences are put in place this typically leads to squeeze and a reduction in the
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size of the beach, wave reflection from structures, rather than dissipation through sediments may
also lead to a reduction in deposited algae. These changes have been observed to result in loss or
reduction of drift lines (Dugan et al., 2008).

Sensitivity assessment. Based on the loss of the biotope, resistance is assessed as ‘None’, recovery
is assessed as ‘Very low’ (as the change at the pressure benchmark is permanent and sensitivity is
assessed as ‘High'.

Physical change (to High
another sediment type) q:iowA: NRC:NR Q: Low A: NR C: NR Q: Low A: Low C: Low

The presence of the drift line is the key feature defining the biotope and is largely independent of
the underlying sediment, although draft lines are typically a feature of coarse sediment shores
rather than mudflats. However, physical changes to the underlying sediment could result in
changes to the sedimentary community and the presence of suitable habitat for the talitrids which
burrow into the sediment during the day. A change in particle size could alter sediment
penetrability and the degree to which burrows can be maintained. The underlying sediment will
also determine factors such as drainage and water content. changes in wave dissipation (increase
or decrease) could alter the accumulation of macroalgae which in turn could alter the biological
assemblage through changes in drift line biomass and depth, changes in habitat suitability, food
supply and decomposition rates.

Sensitivity assessment. Changes to the underlying sediment could alter drift line size and position
and alter habitat suitability for the characterizing talitrid amphipods. Biotope resistance is
assessed as 'Low' based on the drift line habitat and talitrids. As the change at the pressure,
benchmark is permanent, resilience is assessed as 'Very low' and sensitivity is assessed as 'High'.

Habitat structure None High Medium
changes - removal of
substratum (extraction) Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High

Removal of the deposited macroalgae and other organic debris and the underlying substratum
would cause a loss of habitat for the strand-line community. Species utilizing the stranded material
are likely to be removed along with the material and the habitat would be destroyed.

The benchmark against which resistance is assessed assumes a single event, so following
deposition of fresh macroalgae, recovery of the community would be expected to be very rapid in
terms of the species present (e.g. many species would migrate to the strand-line from the
terrestrial habitats and sand hoppers would be buried in the substratum awaiting the arrival of a
new strand-line) but may not attain their former abundance for several months as a considerable
proportion of characterizing species would be lost. However, repeated removal of the
substratum within a short space of time, e.g. as a result of mechanical raking for the purposes of
beach cleaning, would be expected to impact upon the recovery of the strand-line community. A
proportion of the population (e.g. sand hoppers, beetles, mites, flies etc.) would be removed or
disturbed each time, including important juvenile stages, so that recovery would have to occur
from a diminishing population and may take a considerable period of time from the point that the
activity ceased. Some species, in particular, would be at risk. Amphipods, such as Talitrus saltator
have an annual univoltine reproductive cycle (only one generation reaches maturity each year)
(Williams, 1978). Newly hatched juveniles are unable to bury themselves in the sand to avoid
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desiccation and remain in amongst the freshly deposited strand-line debris, which maintains an
85-90% relative humidity over low tide (Williamson, 1951). The continuous removal of strand-line
algae, even over the summer months will in the long-term, effectively remove the population
(Llewellyn & Shackley, 1996).

Surveys of selected taxa across 60 sites in Scotland (Gilburn, 2012) found that cleaned beaches
contained reduced taxon richness (of the eight selected macroinvertebrate taxa, including
amphipods). Where the entire beach was groomed, taxon richness was lowest and talitrids were
absent, these were, however, present on beaches where there were ungroomed sections (Gilburn,
2012), indicating the importance of refugia from disturbance to maintain populations of talitrid
amphipods (see also Fanini et al., 2005).

Sensitivity assessment. Resistance to a single event of extraction, is assessed as ‘None’ as the drift
line habitat would be removed, resilience is assessed as ‘High’ and sensitivity is, therefore,
assessed as ‘Medium’.

Abrasion/disturbance of High Low
the surface of the
substratum or seabed  Q:High A: High C: High Q: High A: High C: High Q: High A: High C: High

This biotope is subject to physical disturbance due to the rising and falling of the tide, wave action,
and the movement of marine debris, including strand line material. Human trampling, and in this
specific case, mechanical beach cleaning/raking, are potential sources of additional abrasion and
physical disturbance. Adults of the many terrestrial species that exploit the biotope are highly
mobile, e.g. wrack flies, and are likely to avoid disturbance.

Changes in abundance of talitrid amphipods on urban beaches subject to high levels of recreational
use (leading to abrasion pressures) were observed by Bessa et al. (2014), this study compared
abundances between samples taken ten years apart and thus the trends observed were not
directly attributable to trampling vs beach cleaning or other pressures although they illustrate a
general trend in density patterns as recreational use increases. Ugolini et al. (2008) carried out a
controlled trampling experiment on Talitrus saltator. Plastic cylinders of 110 cm diameter (area
0.95 m?) were placed in the sand and all individuals trapped and counted, and 400 steps were made
in a cylinder in 15 minutes after the amphipods had reburied. The trampling rate was based on an
observed number of beach users and therefore represents a realistic level of exposure. Alive
sandhoppers were counted at the end of the experiment and 24 hours after. Trampling
significantly reduced the abundance of the amphipods and after 24 hours the percentage of
surviving amphipods dropped to almost zero, while survival rates of control (untrampled)
amphipods were unaffected. Abrasion and compaction can, therefore, kill buried amphipods within
sediments.

Sensitivity assessment. The trampling experiment (Ugolini et al., 2008) represents a high intensity
of abrasion with multiple steps on the sediment within a short time period. The experiment does,
however, demonstrate that amphipods are sensitive to abrasion and compaction of the sediment
and these results are observed by comparisons between heavily and lightly used areas (Bessa et al.,
2014). Resistance to a single abrasion event is therefore assessed as ‘Low’ based on the
characterizing talitrids. Resilience is assessed as ‘High’, based on migration from adjacent
populations and in-situ reproduction by surviving amphipods. Sensitivity is therefore assessed as
‘Low’. This assessment may underestimate sensitivity to high levels of abrasion (repeated events
within a short period).
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P.enetratlon or High Low
disturbance of the
substratum subsurface Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High

Llewellyn and Shackley (1996) found that mechanical beach cleaning had a serious deleterious
effect on strandline related species diversity and population abundance. When not subjected to
cleaning a fully balanced, representative selection of strandline invertebrates was present, where
mechanical cleaning had occurred, there was a very poor selection of strandline invertebrates.
When material was left on the beach for 5 months, amphipods and other associated strandline
fauna appeared to recover (Llewellyn & Shackley, 1996).

Gheskiere et al. (2006), tested the effects of experimental mechanical beach cleaning on meiofauna
within the strandline at De Panne (western Belgian coast). The beach consists of fine sands and the
strandline was natural and had not been cleaned before. The beach cleaner removes algae and
wrack and scrapes up the upper sand layer to 5cm depth. Cleaning caused an immediate decrease
in density and changes in the biological assemblage. Although differences between control and
cleaned plots were evidence at 4 and 9 hours, populations had recovered following the next tide
and it was assumed that this occurred via vertical migration from deeper sediments (Gheskiere et
al., 2006). One-off cleaning may, therefore, have little effect on meiofauna but chronic exposure
may lead to progressive population depletion.

The evidence assessed for the abrasion pressure is also considered relevant to this pressure (see
above).

Sensitivity assessments. Abrasion combined with penetration and disturbance of sediments is
likely to disturb and damage the drift line and the associated assemblage. Displacement of the
strandline may lead to some mortality of species living within, although the highly mobile flies are
likely to escape. Talitrids in the drift line or buried within sediments are likely to be damaged and
other species may be disturbed. Biotope resistance is assessed as ‘Low’ and resilience is assessed
as ‘High’, so that sensitivity is assessed as ‘Low’.

Changesinsuspended  High High
solids (water clarity) Q:Low A: NR C: NR Q: High A: High C: High Q: Low A: Low C: Low

The community is unlikely to be affected by an increase or decrease in the concentration of
suspended solids in the water column, as the habitat is created by the deposition of macroalgae
and other organic debris on the ebb tide.

Sensitivity assessment. This biotope occurs high on the shore at the limit of tidal inundation, any
exposure to increased or decreased suspended solids is limited to short periods. The
characterizing species are unlikely to be impacted; a decrease in suspended organic matter and
solids would reduce the supply of material to this biotope but as long as the deposition of drifting
macroalgae was unaffected this is unlikely to lead to changes in the biotope. Resistance is
therefore assessed as ‘High’ and resilience as ‘High’ (by default) so that the biotope is considered to
be ‘Not sensitive’.

Smothering and siltation High High
rate changes (light) Q:Low A:NRC: NR Q: High A: High C: High Q: Low A: Low C: Low
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Many of the species inhabiting the biotope are highly mobile adult forms, e.g. wrack flies,that
would avoid being physically covered by additional sediment. A deposit of 5 cm of sediment would
bury the strand-line material and the species active within it. The habitat would be temporarily lost
to those species, mainly terrestrial, that were able to move away. Adult sand hoppers, such as
Talitrus saltator, are likely to be capable of burrowing through additional sediment, as the species
are capable of burrowing to depths between 10-30 cm (Williams, 1983b). Newly hatched juveniles
are unable to bury themselves in the sand to avoid desiccation and remain in amongst the freshly
deposited strand-line debris, which maintains an 85-90% relative humidity over low tide
(Williamson, 1951). Although juveniles may not be able to bury through the additional sediment to
regain the surface and fresh deposits of macroalgal debris, it is likely that the seaweed debris
would itself maintain a sufficiently open structure under the sediment for vulnerable juvenile
stages to survive.

Sensitivity assessment. Resistance has been assessed as ‘High’ as most species would be expected
to survive a single event at the pressure benchmark. Any changes would be short-lived in this
biotope which is typically subject to high levels of natural spatial and temporal variation depending
on tidal heights, wave action from storms and the supply of macroalgae. Recoverability, in terms of
the species present and abundance, has been assessed to be ‘High’ (within a few days) as
characterizing species would either remain in situ or are sufficiently mobile to rapidly return, e.g.
flies. The biotope is therefore considered to be ‘Not sensitive’ to this pressure.

Smothering and siltation High Medium
rate changes (heavy) Q:LowA:NRC: NR Q: High A: Low C: High Q: Low A: Low C: Low

A deposit of 30 cm of fine sediment is likely to completely bury the drift line and fill the interstitial
places between the wrack, preventing feeding and respiration and leading to smothering. As the
drift line is found on the upper shore where the tide begins to ebb, water movements may not be
great enough to rapidly remove the deposit and it may remain in-situ for some time. Fly larvae,
beetle eggs and other associated invertebrates are likely to die. No evidence was found for
burrowing ability of talitrids through fine deposits. Maurer et al. (1981) found that the

amphipod Parahaustorius longimerus which occurs intertidally in clean, well-sorted sands and is an
active, effective burrower was able to regain the surface after being buried by sand far more easily
than when buried under silt/clay mixtures. it is, therefore, possible that talitrids have limited ability
to burrow through a thick deposit of fine sediment.

Sensitivity assessment. Biotope resistance to this pressure is assessed as 'None' as a deposit at the
pressure benchmark may completely cover the strandline, removal of the deposit and deposition
of new algal material will support the recovery of a drift line habitat. Resilience is assessed as
'High' as a new drift line community is likely to be present within two years. Biotope sensitivity is
therefore assessed as 'Medium'.

Litter Not Assessed (NA) Not assessed (NA) Not assessed (NA)
Q:NRA: NR C:NR Q:NRA: NR C:NR Q:NRA:NRC:NR
Not assessed. The presence of large plastic debris could create artificial drift lines that do not
provide food or breakdown easily. Amphipods may also consume microplastics although no
negative effects have been documented. Ugolini et al. (2013) found that Talitrus saltator could
consume polyethylene microspheres (diameter 10-45 mu m). Most microspheres were expelled in
24 hr and were totally expelled in one week. Microsphere ingestion on the survival capacity in the

https://www.marlin.ac.uk/habitats/detail/176



Date: 2004-10-27 Talitrids on the upper shore and strand-line - Marine Life Information Network

laboratory. Analyses carried out on faeces of freshly collected individuals revealed the presence of
polyethylene and polypropylene, confirming that microplastic debris could be swallowed by
Talitrus saltator in natural conditions.

The talitrid Orchestia gammarellus has also been recorded as ingesting microplastics in the size
range 20-200 um (Thompson et al., 2004).

. No evidence (NEv) No evidence (NEv) No evidence (NEv)
Electromagnetic changes
Q:NRA:NRC:NR Q:NRA:NRC:NR Q:NRA:NRC:NR
No evidence was found to support an assessment for the biotope. For some amphipods, there is
evidence for geomagnetic orientation being inhibited or disrupted by the presence of
electromagnetic fields or by changing magnetic fields. Arendse & Barendregt (1981) manipulated
magnetic fields to alter the orientation of the talitrid amphipod Orchestia cavimana.

Deep-water amphipods Gondogenia arctica have been shown to be sensitive to even weak
electromagnetic fields which cancel magnetic orientation (Tomanova & Vacha, 2016). Loss of
orientation was observed at a radiofrequency electromagnetic field of 2 nT (0.002 uT) (Tomanova
& Vacha, 2016).

Underwater noise Not relevant (NR) Not relevant (NR) Not relevant (NR)
changes Q:NRA:NRC:NR Q:NRA:NRC:NR Q:NRA:NR C:NR

Not relevant.

Introduction of light or  No evidence (NEv) Not relevant (NR) No evidence (NEv)
shading Q:NRA:NRC:NR Q:NRA:NRC:NR Q:NRA: NR C: NR

This biotope is characterized by macroalgal debris cast up on the beach and not by living primary
producers, changes in light level would therefore not alter the character of the biotope, as the
drift-line is free draining there will be few diatoms unlike lower parts of the shore and hence no
effects on primary production will occur from changes in light levels that will alter the character of
the biotope.

Changes in light level may, however, affect activity rhythms of the invertebrates. Amphipods
within the biotope prefer shade and therefore an increase in light may inhibit activity, particularly
at night when they emerge from the sediment and are most active (Jelassi et al., 2015; Ayari et al.,
2015). Hartwick (1976) found that artificial lighting interfered with learning or orientation cues by
Talitrids.

Orientation by light has been well studied for intertidal amphipods (particularly Talitrus saltator).
Intertidal amphipods orientate themselves by a range of factors that include (but are not limited
to) visual cues based on solar or astronomic cues and the geomagnetic field (Scapini, 2014).
Activity patterns are also linked to internal biological clocks that respond to diel, tidal, lunar and
seasonal cycles so that animals are active during the most suitable time of day or night (Scapini,
2014). The introduction of light or an increase in shading could, therefore, alter behavioural
patterns and navigation. As responses may be species specific or vary according to local factors or
individual needs such as feeding, mating, it is not possible to provide a simple assessment for this
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species. Some sensitivity is, however, likely if incident light levels were altered. This will depend,
however, on the footprint and intensity of impact. Fanini et al. (2014) found no difference in
abundance of Talitrus saltator between Greek beaches that frequently hosts small-scale beach
parties with lights at night and those that were not used in this way. However, the available
evidence was not adequate to make a assessment of sensitivity.

Barrier to species High High Not sensitive
movement Q: High A: Medium C: High Q: High A: High C: High Q: High A: Medium C: High

Many of the invertebrate fauna that inhabit the drift line, such as flies, beetles and centipedes are
terrestrial in origin and do not disperse in the water column so this pressure is not relevant to
these species. As the amphipods that characterize this biotope have benthic dispersal strategies
(via brooding), water transport is not a key method of dispersal over wide distances, as it is for
some marine invertebrates that produce pelagic larvae. The biotope (based on the biological
assemblage) is, therefore, considered to have ‘High’ resistance to the presence of barriers that lead
to a reduction in tidal excursion, resilience is assessed as ‘High’ (by default) and the biotope is
considered to be ‘Not sensitive’.

Death or injury by Not relevant (NR) Not relevant (NR) Not relevant (NR)
collision Q:NRA:NRC:NR Q:NRA:NRC:NR Q:NRA:NR C:NR

Not relevant’ to seabed habitats. NB. Collision by grounding vessels is addressed under ‘surface
abrasion.

. . High High Not sensitive
Visual disturbance g &
Q:Low A:NR C:NR Q: High A: High C: High Q: Low A: Low C: Low

The invertebrate fauna of the biotope possess visual acuity and are able to detect changes in light
for purposes of navigation and probably are able to detect prey items within their visual envelope.
However, apart from flies which would be temporarily disturbed by the approach of machinery,
other important characterizing species of the biotope are unlikely to be disturbed by visual
presence. Some species of bird that frequent the biotope to feed are likely to be disturbed by the
visual presence of machinery and people in the vicinity of the strand-line, and their feeding
efficiency reduced, although this would benefit invertebrate species.

Sensitivity assessment. Biotope resistance is assessed as ‘High’ and resilience as ‘High’ so that the
biotope is assessed as ‘Not sensitive’.

% Biological Pressures

Resistance Resilience Sensitivity
Genetic mf)dification &  Not relevant (NR) Not relevant (NR) Not relevant (NR)
translocation of
indigenous species Q:NRA:NRC:NR Q:NRA:NRC:NR Q:NRA:NRC:NR

Key characterizing species within this biotope are not cultivated or translocated. This pressure is
therefore considered ‘Not relevant’ to this biotope group.
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Introduction or spread of gk High Not sensitive
invasive non-indigenous
SpECiES Q:Low A:NRC:NR Q: High A: High C: High Q: Low A: Low C: Low

The driftline biotope is relatively transient and the underlying sediments are coarse, mobile and
free-draining and low in organic matter. The biotope is exposed to air for much of the time and
tidal inundation is limited. These factors limit establishment of marine and coastal invasive non-
indigenous species as the habitat conditions are unsuitable for most species (Defeo et al., 2009).
Sand sediments were considered to have greater resistance to invasive species than the muddy
sediments typical of more sheltered shores, due to greater sediment instability and consequent
habitat unsuitability. Although not directly colonising invasive macroalgae species including
Undaria pinitifada and Sargassum muticum have been reported to change the biomass and
composition of the strandline with potential trophic effects on consumers (Defeo et al. 2009 and
references therein. Rossi et al. (2010) assessed the role of the invasive non-indigenous algae
Sargassum muticum as a food source for amphipods using stable isotopes as markers. Sargassum
muticum seemed to be one of the main food sources for the amphipod Talitrus saltator and, to a less
extent, for the isopod Tylos europaeus. The importance of Sargassum muticum was however
temporally variable and decreased during spring (in March and May), probably due to the
availability of native macrophytes (Rossi et al., 2010).

Sensitivity assessment. No evidence was found that invasive non-indigenous species were directly
affecting this biotope. Resistance was therefore assessed as ‘High’ and resilience as ‘High’, so that
the biotope is assessed as ‘Not sensitive’.

Introduction of microbial No evidence (NEv) Not relevant (NR) No evidence (NEv)
pathogens Q:NRA:NRC:NR Q:NRA:NRC:NR Q:NRA: NR C: NR

Amphipods may be infected by a number of parasites or pathogens that alter population numbers
through changes in host condition, growth, behaviour and reproduction (Green Extabe & Ford,
2014). Infection by acanthocephalan larvae, for example, may alter behaviour and responses of
gammarid amphipods (Bethel & Holmes, 1977). The amphipod Orchestia gammarellus is host to the
parasitic protist Marteilia which has a feminizing effect on populations, with higher rations of
females and intersex males in infected, estuarine populations (Ginsburger-Vogel & Desportes,
1979).

No evidence was found for pathogen/parasite outbreaks that may result in mass-mortalities in
talitrid amphipods and this pressure is not assessed.

Removal of target None| High Medium
species Q: High A: High C: High Q: High A: High C: High Q: High A: High C: High

Targeted removal of fresh deposits of algae may occur through commercial or recreational
harvesting, on an intensive scale this would reduce the supply of material to the driftline. Driftlines
and associated fauna may also be targeted for removal as part of beach cleaning (sometimes
referred to as beach grooming) programmes. The physical damage arising from this activity is
considered though the abrasion and penetration pressures. The driftline itself is likely to recover
rapidly where seaweed is deposited on the beach although the removal of biomass may mean that
subsequent drift lines decrease through the year as they are formed only of recently deposited
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material. The depth of a wrack bed is closely correlated with taxon richness (Gilburn, 2012),
removal of driftlines allowing only a sparse bed to develop will therefore reduce biodiversity.
Recent deposits are likely to contain talitrids but not the richer diversity observed in older, deeper
beds (Gilburn, 2012).

Repeated grooming may also deplete the population of talitrids as these reproduce annually and
the removal of the population will result in cumulative losses. The loss of amphipods from an area
will reduce the food supply available to other invertebrates, birds and fish and the loss of the drift
line can result in loss of feeding and nesting habitat for birds that utilise this habitat . Llewellyn &
Shackley (1996) documented a 90% reduction in the abundance of two populations of birds that
feed on macroinvertebrates as a result of beach cleaning.Studies in California have also shown that
removal of macroalgae can reduce biodiversity of invertebrates and birds (Dugan et al., 2003).

Surveys of selected taxa across 60 sites in Scotland (Gilburn, 2012) found that cleaned beaches
contained reduced taxon richness (of the eight selected macroinvertebrate taxa). Where the entire
beach was groomed, taxon richness was lowest and talitrids were absent, these were however,
present on beaches where there were ungroomed sections (Gilburn, 2012), indicating the
importance of refugia from disturbance to maintain populations of talitrid amphipods (see also
Fanini et al., 2005).

Sensitivity assessment. The sensitivity assessment considers the effects of removal of target
species on the biotope rather than higher trophic levels (although the evidence section highlights
these potential impacts). The loss of the driftline by targeted removal, either for fresh seaweed
collection by commercial and recreational harvesters, or through beach cleaning will remove the
driftline and lead to subsequent declines in material available to reform the biotopes. Resistance is
therefore assessed as ‘None’. Resilience is assessed as ‘High’ based on recovery of driftline and
populations within two years (following cessation of the targeted removal). Biotope sensitivity is
therefore assessed as ‘Medium’.

Removal of non-target [Ke)Y] High Low
species Q:LowA:NRC:NR Q: High A: Low C: High Q:Low A: Low C: Low

The loss of the key characterizing species through unintentional removal would alter the character
of the biotope. The ecosystem services such as secondary production and food for higher trophic
levels such as birds and fish provided by the amphipods and other associated invertebrates would
be lost.

Sensitivity assessment. Biotope resistance to loss of the characterizing species is assessed as ‘Low’
as the burrowing lifestyle and mobility of talitrids mean that a proportion of the population may
escape removal. Resilience is assessed as ‘High’ based on in-situ recovery and migration from
adjacent populations and sensitivity is therefore assessed as ‘Low’
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