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Figure 20 Benthic Sampling Locations in Overfalls Study Area

Key:

black dots

Emu

Ltd survey sampling stations;
yellow dots = Unicomarine sampling stations.

Unicomarine Survey, (Unicomarine, 1995)

Date completed

November 1994

Sampling

equipment used

Anchor Dredge

Trawl

Number of 12 anchor dredge samples from 12 sites, with two replicate 5 litre samples
samples taken from each dredge, plus separate samples for PSA from each dredge
collected 1 trawl sample

Analysis Particle size analysis (PSA)

undertaken Faunal analysis of replicate dredge samples and trawl sample

Photographs of dredge samples

Data analysis

Univariate indices

Cluster analysis and Multi-dimensional scaling
Spatial analysis of sediment and faunal data
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Emu Survey, (Emu, 2002)

Date completed July, 2001

Sampling 0.1m* Hamon Grab
equipment used
Number of 43 grab samples from 29 sites (note that samples could not be collected at
samples collected 5 of the proposed sites due to the ‘hard’ nature of the seabed)
Analysis Particle size analysis (PSA)
undertaken Faunal analysis of grab samples
Photographs of most grab samples
Data analysis Univariate indices

Cluster analysis and Multi-dimensional scaling
BIOENV & SIMPER analysis of environmental and faunal data
GIS spatial analysis of sediment and faunal data

Overview of the Findings of the Benthic Surveys

The following sections summarise the conclusions of each of the survey reports,
following the analysis and interpretation of the faunal and sediment data collected.

Unicomarine Survey

The analysis of the faunal and sediment data identified four distinct groupings of
sites, based on the multivariate analyses which were classified as:

Impoverished deep gravels (one site only to the west-north-west adjacent to
the spoil ground)

Unstable sand and gravel (two sites on or adjacent to the Overfalls ridges)
Disturbed shallow gravels two sites just to the east of the Overfalls ridges)
Rich, stable gravel (7 sites to the east, west and north of the main Overfalls
ridges)

The majority of the sites sampled were dominated by gravel sediments with varying
guantities of sand, although one site was dominated by medium to coarse sand. The
gravel fauna of Group D is described as rich communities on stable gravel beds,
spatially remote from the influence of the Overfalls ridges themselves. By contrast it
is noted that Groups B and C appear to be affected by the Overfalls and it is noted
that disturbance to the fauna appears to be a feature of these communities,
particularly at the sites in Group B. Group C is noted as possibly representing a
transition between the impoverished, disturbed sediments of Group B and the more
stable gravel sediments of Group D.

Although no record of hard, bedrock areas is evident from this survey some of the
photographs of the gravel samples, all from sites within Group D, are notable for their
cobble and boulder content.

Table 6 summarises the fauna from the faunal groupings B to D described above
(Group A is remote from the Overfalls and is therefore discounted).
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Table 6 Summary of Overfalls Benthic Dredge Data (Source:
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Unicomarine, 1995)

Wiener diversity

Group B Group C Group D
No. sites 2 2 7
Mean No. | 14 42 72
species
Mean 31 193 708
Abundance
Mean Shannon- | 2.26 2.7 3.11

10 Most
abundant
species

Saccocirrus papillocercus
Balanus crenatus

Pisidia longicornis
Sphaerosyllis taylori
Pagurus bernhardus
Crepidula fornicata
Elminius modestus
Ericthonius punctatus
Harmothoe impar
Gastrosaccus spinifer

Balanus crenatus
Pisidia longicornis
Pomatoceros lamarcki
Crepidula fornicata
Elminius modestus
Odontosyllis gibba
Pagurus bernhardus
Galathea intermedia
Eumida sanguinea
Eusyllis blomstrandi

Sabellaria spinulosa
Crepidula fornicata
Pisidia longicornis
Typosyllis variegate
Hiatella artica
Unciola crenatipalma
Typosyllis armillaris
Verruca stroemia
Ericthonius punctatus
Harmothoe impar

Of particular note in this survey is the sampling of one site dominated by medium to
coarse sand (presumably equating to the sandy bedform areas identified in the
preceding review of the sedimentary habitats). Although characterised by very low
species diversity and abundance, this sample did contain a number of mobile
amphipod species together with a single individual of the smooth sandeel
(Gymnammodytes semisquamatus).

Emu Survey

The analysis of the faunal and sediment data collected during the more recent survey
identified three main groupings of sites (plus an ‘outlier site), based on the
multivariate analyses. However, after further analysis of these apparent groupings it
was concluded that there was no clear separation between the sites spatially and
indeed the cluster analysis had grouped the majority of sites together at a relatively
high level of similarity (50 — 65%). Instead, the sediment conditions and
characterising fauna were re-examined and the following conclusions drawn.

The seabed across much of the survey area, incorporating the Overfalls themselves,
was described as a complex mix of sandy gravels, pebbles and cobbles hosting a
diverse infauna and epifauna. It was concluded that the small-scale heterogeneity of
the seabed and associated faunal community was evidenced by the poor grouping of
replicate samples during the multivariate analysis. Included within this broad
description were localised areas of Sabellaria stabilised sandy gravel. Tide swept
sandy gravels and gravel/cobbles were also noted, particularly towards the southern
extent of the survey array, where lower volume samples holding a reduced fauna
were taken as indicating shallow tide swept sandy gravel sediments.

The seabed at the sites at the southern and western extents of the survey (and
extending well away from the Overfalls area itself) was characterised as chalk
bedrock, possibly overlain in places by thin sediment veneers. This was evidenced
by the difficulty in retrieving samples in this area (although occasional surface
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sediment scrapes were retrieved from some sites) and chalky markings on the
sampling equipment.

The two broad classifications are summarised in Table 7, reproduced from the Emu
report.

Table 7 Summary of Overfalls Benthic Grab Data (Source: Emu, 2002)

Sediment/ Samples Seabed Biological Attributes of Samples

Faunal Conditions

Association

Cluster 1 1,2,3,4,5,6, | Sandy gravel | Diverse infauna including Pisidia longicornis,

8,9,10,12,1 | with pebbles, | Notomastus latericeus, Lumbrinereis gracilis,
3,14,19,21, | and cobbles. | Nematodes, Aonides paucibrachiata, Lanice

22,23,24, Larger conchilega, Nemerteans, Glycera lapidum and
25,26,27,2 | pebbles and | epifauna, Escherella immersa, Callopora sp.,
8, cobbles Pomatoceros sp., Bicellariella ciliata, Disporella
29,20,31,3 | hosted hispida, Flustra folicea, Cellepora pumicosa,
2,33,34 epifauna. Schizomavella auriculata, Dendrodoa
grossularia.
Cluster 2 15, 16, 17, | Chalk Colonial epifauna such as Sponges, bryozoans,
18, 20 Boulders hydroids with encrusting fauna, barnacles,

Pomatoceros sp.

The data from the Emu survey for the 16 sampling sites located within the Overfalls
study area has been re-assessed as part of the current review, specifically in
attempting to allocate suitable biotope classifications. This review has generally
confirmed the findings of the Emu report in terms of the sediment characteristics of
these sites (all being gravelly sands or sandy gravels).

However, it is apparent that at 8 of these sites diversity was much reduced (sites
having generally less than circa 15 species recorded) and at a number of sites no
encrusting or erect epifaunal constituents were present. Whilst the species
composition is representative of a gravel fauna, there is the suggestion that the
disturbance of this area created by the Overfalls features and strong tidal currents,
combined with the presence of mobile sandy sediments and perhaps intermittent
inundation by larger bedforms is having a modifying effect on the gravel fauna. The
fauna at these sites is strongly suggestive of a reduced or transitional fauna when
compared to the more stable, diverse fauna recorded at sites located further north,
east or west of the Overfalls.

Summary

The two benthic faunal data sets made available for the purposes of this review
provide a broadly consistent description of the habitats in and around the Overfalls
area, although it is the nature of such remote sampling that some representative
samples were not collected from all of the habitats described under Section 4.1.4.

What is clear is the influence of the sedimentary conditions on the broader
distribution of the faunal communities and in addition the influence of the Overfalls
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ridges on the localised benthic fauna. In summary, the following main conclusions
can be drawn with regard to the benthic communities of the study area:

4.1.6.

The seabed to the east, west and north of the Overfalls ridges (and outside of
their area of influence) is characterised by a complex of stable, diverse fauna
typical of the stable gravel sediments of much of the region. Small-scale
heterogeneity is evident in both the nature of the gravel sediments and the
associated benthic fauna.

Superimposed upon these areas of stable sand and gravels are areas of
cobbles and boulders (taken to exhibit localised outcropping of the bedrock at
or close to the surface), which serve to locally increase diversity by supporting
a variety of erect and encrusting fauna such as bryozoan and hydroid species.

To the south of the Overfalls area and extending away from it in a south-
westerly direction is chalk bedrock overlain in places by a veneer of coarse
sediment. The fauna of this habitat has not been well-described by the
surveys.

Within the area influenced (hydrodynamically) by the Overfalls ridges, the
fauna is characterised by a complex of gravelly sediments overlain in places
by sandy bedforms (ranging from small transient features such as sand
ribbons to large dunes) which exhibit some degree of mobility. The fauna
within these areas may be summarised as:
A reduced gravel fauna — exhibiting a lower diversity than the
fauna associated with the more stable gravel areas, including a
reduction in erect or encrusting species. This is taken to represent
the influence of the mobile sandy sediment and may be taken to
represent the effects of sand scour and occasional inundation.
A low diversity fauna typified by a relatively few, highly mobile
species typical of offshore mobile medium to coarse, well sorted
sandy sediments, but including some apparently important
components of the Overfalls ecosystem such as sandeels and
shrimp species.

To the east and the north of the Overfalls ridges are a series of further
bedrock exposures, though to be composed of sandstone, and representing
both upstanding rock scarps and flatter, exposures. The fauna of these areas
has not been recorded and the differing nature of these exposures together
with the influence of the Overfalls ridges in terms of varying hydrodynamic
environments and the influence of the sandy bedforms means that a variety of
faunal communities may be present associated with these habitats.

Biotope Classification

Following the methodology set out in Section 4.1.3 a classification of the various
sedimentary habitats described previously has been attempted, using the benthic
faunal data summarised above.
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It should be noted that the classification of biotopes in offshore marine environments
is in its infancy and as such it is common for there to be a relatively low degree of
agreement between the more specific classifications currently available and any
given biological data set. The current case is no exception. For that reason, more
general classifications have been presented with a higher degree of confidence —
that is the generic type of biotope within which each habitat would be placed.

A series of more specific biotope classifications have also been determined but the
degree of confidence associated with these in some cases is much less. In general
terms, there are elements of these more specific biotope classifications which fit the
available data for the Overfalls, but they do not necessarily describe fully the habitats
and/or faunal communities present. For that reason, in some instances, several more
specific biotopes are suggested all of which contain or represent certain elements of
the fauna and habitats at the Overfalls.

It should be noted that only a single dredge sample has been described from the
mobile sandy sediment habitat and no samples or data are available from the rocky
areas. In these cases, possible biotopes typifying these types of habitats in other
locations are suggested as a guide only.
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Sand and Gravel Sediments (high bed stress coarse sediment plain)

Table 8 Summary of Possible Biotope Classifications for Sand and Gravel Habitats at the Overfalls

Classification
Level

Relevant Biotope Codes

Biotope description

Notes

General
classification

SS.SMx.CMx

Sublittoral; mixed sediment; circalittoral mixed sediment

SS.SCS.CCS

Circalittoral coarse sediment

Possible  specific
classifications

SS.SSa.lFiSa.ScupHyd*

Sublittoral sediment; Sublittoral sands (with
pebbles/cobbles); Infralittoral Sand; Typical species
Sertularia cupressina and Hydrallmania falcata

Epibiotic overlay?

SS.SMx.CMx.FluHyd*

Flustra foliacea and Hydrallmania falcata on tide-swept
circalittoral mixed sediment

Epibiotic overlay?

SS.SMx.IMx.CreAsAn*

Crepidula fornicata with ascidians and anemones on
infralittoral coarse mixed sediment

Epibiotic overlay?

SS.SCS.CCS.MedLumVe
n

Mediomastus fragilis, Lumbrineris spp. and venerid
bivalves in circalittoral coarse sand or gravel

Highly variable biotope

SS.SCS.CCS.Pkef

Protodorvillea kefersteini and other polychaetes in
impoverished circalittoral mixed gravelly sand

Highly variable biotope

SS.SCS.ICS.Glap

Glycera lapidum in impoverished infralittoral mobile gravel
and sand

Representing an impoverished, perhaps
transitional disturbed gravel community?

* note that these predominantly epifaunal biotopes characterised by erect hydroid or bryozoan species may reflect the occurrence of cobbles or boulders and
in some cases are likely to be more common in the more stable gravelly areas outside of the main influence of the sandy bedforms.
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Table 9 Summary of Possible Biotope Classifications for Mobile Sand Habitats at the Overfalls

Classification Level

Relevant Biotope Codes

Biotope description

General Classification

SS.SSa?

Sublittoral sands and muddy sands

SS.SSa.lFiSa?

Infralittoral fine sands

Possible
classification?

specific

IGS.NcirBat ?

Nephtys cirrosa and Bathyporeia spp. in infralittoral sand
with sandeels

SS.SSa.lFiSa.IMoSa ?

Mobile infralittoral sands (medium to fine) with sparse

fauna (including sandeels)

Exposed Bedrock Features? (Aphotic Reefs)

Table 10 Summary of Possible Biotope Classifications for Exposed Bedrock Habitats at the Overfalls

Classification Level Relevant Biotope Codes* | Biotope description

General Classification CR? Circalittoral rock — lower; tide influenced, sand scoured?
CR.HCR.FaT? Very tide-swept faunal communities on circalittoral rock?
CR.HCR.XFa? Mixed faunal turf communities on circalittoral rock?
CR.FCR? Features of circalittoral rock?

* |t is likely that the fauna colonising these exposed bedrock features and therefore the biotope will be dictated to some extent by the degree of sand scour or
inundation that each of the bedrock areas are subject to.

Gravel Ridges - the Overfalls ‘Banks’ (Sand & Gravel Banks)

There are no specific biotope codes describing sand and gravel banks. Instead the banks would be comprised of a complex of
biotopes drawn from the sand and gravel and mobile sandy classifications listed above (Tables 6 & 7).

"8 Note only one sample was collected from the sandy habitats during the dredge sampling ad none were obtained during the grab sampling from either the
sandy or rocky areas — it is therefore only possible to allocate indicative biotopes for these habitats at present.
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4.1.7. The Overfalls Benthos in the Wider Context

The characterisation of the benthic faunal communities and habitats at the Overfalls
allows a comparison with data available from elsewhere in the Isle of Wight region
and indeed elsewhere around the UK coast. A considerable quantity of data is
available on the benthic fauna of the Outer Eastern Solent and the wider English
Channel (e.g Brown et al, 2001; Newell et al, 2004; Holme, 1961; CEFAS, 1998;
Holme & Wilson, 1985). A number of reports are also available which provide a
comparison of the nature of sand and gravel sediments around the UK south coast
which provides a useful context in relation to the Overfalls (e.g. Emu, 2004; Brown et
al, 2001).

A useful comparison of benthic fauna between UK regions is provided by Brown et al
(2001) who mapped gravelly sediments at four separate locations off the English
south coast (see Figure 21) using a combination of acoustic techniques (such as side
scan sonar) and grab and seabed photography. Notably this study included the
mapping of an area which incorporated a considerable part of the current Overfalls
study area and overlapped with the area surveyed by Hanson Aggregate Marine Ltd
and described by Evans (2005) and the review of habitats presented in Section 4.1.4.

Figure 21 Location of Areas Surveyed by Brown et al (2001) (Green Boxes)
with Overfalls Study Area (Blue Box)
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Figure 22 Distribution of Distinct Acoustic Regions Mapped by Brown et al (2001) for Isle of
Wight Survey Area with Overfalls Study Area Overlaid

The study described five distinct acoustic regions (Figure 22) which may be
summarised as follows (photographs taken from brown et al, 2001):

Table 11 Summary of Two Habitat Types Identified by Brown et al (2001)

Acoustic regions and Habitat descriptions Seabed Photographs
Representing each Habitat

Regions 1A, IB & IC: Slightly muddy, sandy gravel with epifauna
encrusted cobbles. Important characterising species included the
amphipod Ampelisca spinipes and the polychaete worm
Lumbrineris gracilis. Samples from this habitat were generally
characterised as having a greater species diversity and
abundances.

Regions ID & IE: Consolidated gravel/rock covered by sand
veneers with Ophelia borealis. The seabed was described as areas
of sandy gravel or gravel with cobbles overlain by areas of coarse
sand. Species diversity and abundance was reduced as was the
occurrence of epifaunal species.

(Note: Area ID and the western part of IE approximately equate to
the eastern half of the area covered by the Hanson Aggregate
Marine Ltd swathe bathymetry data as described by Evans (2005).)

However, in describing the two apparent habitat groupings, a degree of overlap
between the characteristic species recorded from each was noted, as was the effect
of small heterogeneity in the nature of the seabed and the associated faunal
communities which meant that no clear allocation of definite biotope boundaries was
possible.
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Comparing the habitats identified from their Isle of Wight survey area to their other
study sites, Brown et al (2001) concluded that there were a number of similarities
between the sites in terms of the species and habitat characteristics even though the
biotopes between sites were discrete. Notably a large number of species were
common to similar sediment conditions between sites and at a broader scale (i.e. the
Eastern English Channel) there appeared to be few biogeographical distinctions. This
was reported as being similar to the findings of Holme (1961). The influence of
sediment heterogeneity and the complex distribution of different sediment types
(exposed bedrock and boulders, gravel, sand) was noted specifically (but not
necessarily exclusively) in respect of Acoustic Region ID from the Isle of Wight area.
It is noted that the findings and conclusions drawn are consistent with the summary
of the Overfalls benthic communities presented in Section 4.1.5.

In the broader context of the wider Outer Eastern Solent, studies of the Nab Tower
spoil dumping ground (adjacent to the Overfalls study area) has provided seabed
acoustic classification data across a wide part of the region. The acoustic data
collected in 1995 (CEFAS, 1998) overlaps with the western part of the Overfalls
study area as well as covering an extensive area further west and north. Although no
faunal data was collected, sediment samples were recovered. The data from this
study identified a complex of seabed sedimentary habitats, predominantly a mixture
of sand, gravel and pebbles. However, areas of discrete reefs of coarser material
were also noted intermittently across the surveyed area, specifically areas of cobbles
and boulders and notably the exposure in places of the underlying bedrock as either
low platform features or more commonly, low ribs of rock outcropping just above the
surface sediments. An area of sand waves was also noted — in a location
corresponding to the main Overfalls ridge features and most likely describing the
coarse sand dunes that overlie the gravel ridges as described by Evans (2005).
Other rippled sand features were also noted from the northern part of the survey
area. The large dune systems that overlie the Overfalls ridges and extend to the east
appear less frequently recorded in the region.

Comparison of the Overfalls data with the other available studies in the Outer
Eastern Solent allow a proper context for the site to be developed. It is clear that
wider area is characterised by benthic fauna typical of sand and gravel sediments
such as were found at the Overfalls site. The precise nature of those faunal
communities is however subject to a great degree of small heterogeneity and in
places the effects of the hydrodynamic regime or the presence of overlying mobile
sandy sediments no doubt has an influence on the nature and diversity of the benthic
fauna. In this respect the size and extent of the sand dunes that overlie discrete
areas of the seabed within the Overfalls study area, together with the specific
hydrodynamic regime of the site (as influenced by the significant bathymetric features
of the Overfalls) are considered worthy of note in the local context.

Similarly, the exposure of bedrock at the surface or the presence of cobbles or

boulders, as noted from areas to the north, east and south of the Overfalls appears to
be a feature that occurs intermittently across the wider Outer eastern Solent
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(although the sandstone scarps described by Evans, 2005, are considered to warrant
further investigation as potentially more unique geological features and habitats).

The status of the exposed chalk bedrock areas to the south and south-west of the
Overfalls is less certain, although sublittoral chalk biotopes are recorded elsewhere in
the central Channel region (e.g Jones et al, 2004).

4.1.8. Ecology of the Key Overfalls Fish Species

Associated with the Overfalls habitats are a number of key fish and shellfish species
which represent either important ecosystem components or are of primary interest to
one or more of the stakeholder groups. Analysis of the consultation responses from
both recreational and commercial fishing interests have highlighted a number of key
species which should be considered in the characterisation of the Overfalls area,
notably:

Bass

Turbot & Brill

Cod

Rays (specifically blonde rays)
Tope

Brown Crab

Sandeels

The following sections provide a brief overview of the key biological characteristics of
each of these key species, based on a review of the available literature. Specifically,
for a number of these species a useful overview is provided by Pawson (1995) in
relation to their behaviour and ecology within the English Channel. Rogers et al
(1998) provides an overview of the distribution of young fish and key nursery areas.
Further information has been derived from the environmental statement and
supporting information prepared in relation to the aggregate dredging licence
application for Area 372/2 (Emu, 1999 & Emu, 2003). Additional information is
referenced as appropriate throughout the following sections.

Bass (Dicentrarchus labrax)

The bass may grow up to 103cm with a maximum reported weight of 12kg and a
lifespan reported to be up to 15 years. It occurs throughout the Eastern Atlantic: from
Norway to Morocco, the Canary Islands and Senegal as well as being known from
the Mediterranean and Black Sea (www.fishbase.org).

The bass spawning season in the Eastern Channel extends from April through to
June, with the peak spawning season around the Isle of Wight during May. Egg
density and tagging studies indicate that the spawning activity of the bass moves
east along the Channel (Thompson & Harrop, 1987). Spawning begins in the mid-
western Channel during April as the water temperature increases into the range
8.5°C - 11.0 °C. This spawning activity moves gradually east along the Channel as
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water temperatures increase to above 9 °C, and by May spawning activity moves into
the coastal waters of the Eastern Channel (including the Outer Solent area).

Spawning in the Outer Eastern Solent is thought to be associated particularly with
gravel banks and rocky outcrops, with the main spawning area thought to occur in
waters of greater than 10 metres depth. Primary spawning grounds in the Outer
Eastern Solent region are though to be to the east and south east of the Isle of
Wight, and particularly across the gravel banks to the east of the Nab Tower spoil
ground (Pawson, 1995). This area incorporates the Overfalls area and the main bank
features that characterise the area as well as the banks that run to the west.

However, egg densities recorded from the waters around the Isle of Wight are much
lower than those recorded from the main spawning grounds of the mid Western
Channel (Pawson, 1995). It is thought that many fish are spent by the time they
reach the Eastern Channel, and the movement of bass into the Isle of Wight area,
and further east, may be as much for feeding as for spawning purposes (Pawson,
1995).

Figure 23 Bass (Dicentrarchus labrax) (Source: www.exploris.org.uk)

Following spawning, the bass eggs hatch offshore and develop as larvae, gradually
moving into shallow inshore areas, thereafter actively swimming into estuarine
nursery habitats (Pawson, 1995). In the Solent area, important nursery grounds
include the Solent Harbours (Portsmouth, Langstone, and Chichester), Southampton
Water, and the various small creeks and harbours along the north coast of the Isle of
Wight (Rogers, 1998).

Juveniles may stay within these nursery areas for a number of years, before attaining
maturity at 4-7 years, and adopting the adult migratory patterns. Adult bass make a
return migration into the Western Channel during the autumn months, and overwinter
to the south west of Cornwall, and as far south as the Mediterranean. However, it is
also considered possible that the adult stocks associated with the Solent may not
migrate to the western channel stocks, but rather may overwinter in deeper water
closer to the Solent (Pawson & Pickett, 1987).
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Turbot (Psetta maxima) & Brill (Scopthalamus rhombus)

Although distinct species, the ecology of brill and turbot is broadly similar and as
such they will be considered together under one section. Both the turbot and brill are
large, rounded flatfish with a broad body, laying on their right side with left side
uppermost, the eyes being on the upper left side. Adult turbot are typically 50-80 cm
in length but occasionally up to 1 m in length. The brill is typically smaller at circa 30
to 50cm and generally no greater than 75cm in length.

Turbot are generally found inhabiting sandy, gravel or shell gravelly habitats from
about 20 m to a depth of 80 m but occasionally on muddy bottoms or areas of mixed
sand and rock. Brill generally inhabit somewhat shallower areas (5 to 50m) over
sandy or mixed sediment seabeds (Ragnarsson et al, 2001)

Figure 24 Turbot (Psetta maxima) (Source: www.marlin.co.uk)

Adult migrations in brill and turbot are not noted in the limited available literature.
However, in common with other flatfish species, some limited local migration might
reasonably be expected, with adults moving from deeper offshore areas in the spring
to spawn and feed during the spring and summer months. A return movement to
deeper waters further offshore during the winter is considered likely.

Figure 25 Brill (Scopthalamus rhombus) (Source: www.habitas.org.uk)

Spawning in both turbot and brill is reported to occur during the spring and summer
months (March to August) with spawning occurring widely on the normal adult
grounds. Eggs produced are pelagic with hatching of the larvae occurring after 5to 9
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days. Larvae drift into shallow coastal waters, assuming a demersal habit following
metamorphosis at circa 16 to 25mm. Young turbot are commonly found in sheltered,
shallow inshore sandy areas (but not thought to occur in estuaries) whilst brill may
also be found in estuarine environments. Young fish surveys around the Isle of Wight
recorded turbot from open shallow sandy bays, whilst brill were more widely recorded
in more estuarine areas (Rogers et al, 1998). As fish grow they move further offshore
into deeper waters before joining the adult populations. Maturity is achieved at 3 to 5
years of age.

Cod (Gadus morhua)

Distributed throughout the north Atlantic, cod are found to depths of 600 metres and
are abundant throughout the North Sea, Irish Sea and the Channel (although less so
in the Western Channel).

Cod spawn in the eastern Channel and southern North Sea from January to April
with peak spawning in late February. In the Channel spawning grounds are located
east of a line between Beachy Head and Dieppe with spawning becoming less
common further west, suggesting that cod spawning around the Isle of Wight is
relatively uncommon. Larvae generally drift east, becoming demersal once they have
attained a length of 2cm and by late summer the young cod are mainly concentrated
in the eastern North Sea and in coastal waters. Later in their first year the young cod
may move into deeper estuaries and shallow areas off Germany, Holland, Denmark
and the north east coast of England, but also along the French coasts of the Eastern
Channel. Young cod are not generally recorded from the inshore waters of the south
coast, including the area around the Isle of Wight (Rogers et al, 1998).

Older fish are present in the eastern Channel, sometimes in large numbers. Some
adult cod remain resident in the eastern Channel and indeed adult cod can be caught
in the deeper waters of the eastern Channel throughout the year. Other fish migrate
north into the southern North Sea as they mature and during the summer. During the
autumn and winter, there is a movement west, at which time cod commonly appear
throughout the eastern Channel, including areas around the Isle of Wight.

Rays (Raja spp)

The elasmobranch skate and ray species are an important fish resource in the Outer
Eastern Solent, particularly in the months of April and May. At the Overfalls, the
blonde ray (Raja brachyura) is noted as being one of the key target species for the
recreational anglers.

It is thought that skates and rays undertake localised migrations, moving from deeper
water offshore into shallower inshore waters in preparation for spawning. These
localised movements rarely exceed 10 to 15 miles in the Eastern Channel (Walker et
al, 1997). In some cases, migrations may be undertaken in unisexual shoals.

Spawning in most species may continue throughout the spring and summer months
and as late as September, although spawning is thought to peak between May and
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June. Eggs are laid in shallow waters, although the precise nature of the spawning
habitat is not clearly described in the literature. However, it is thought that spawning
occurs over sandy or gravelly sediments with egg cases attached to the seabed so
that, in relation to the Outer Eastern Solent, skate and ray may spawn at virtually any
point where the predominantly sandy or gravelly sediments dominate in shallow
waters (potentially including the general Overfalls area). It is noted that these species
lay relatively small numbers of eggs (ranging from 40-150 eggs per year, depending
on the species).

Figure 26 Blonde Ray (Raja brachyura) (Source: web.ukonline.co.uk/
aquarium/pages/blonderay.html)

Eggs have an incubation period of 16 to 20 weeks (although some accounts suggest
a period of up to 9 months), after which hatching occurs with young produced at a
size of circa 10cm and as smaller versions of the adult forms.

It is recorded that the juveniles of some species do not make extensive migrations,
which suggests that the shallow inshore waters of the Eastern Solent may be
important as nursery areas for these species (Pawson, 1995). Young fish surveys of
the Outer Eastern Solent (Rogers et al, 1998) have recorded some species in the
shallow sandy bays of the region (notably juvenile spotted and thornback ray).
However, the nursery grounds used by other species, including blonde ray are less
clear with the juveniles of some species (such as cuckoo ray) reported as occurring
further offshore.

Growth in all skate and ray species is slow and maturity is attained at a late age,
reported as 9+ years for the females of some species (Nottage & Perkins, 1983).
This slow growth and late maturity, combined with the relatively low fecundity, is
considered to be important in terms of their management and the potential for over-
exploitation of all skate and ray species.
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Tope (Galeorhinus galeus)

The tope is a member of the shark family, living over sandy and gravelly bottoms in
depths down to 250 metres, but migrating inshore into shallow coastal waters during
the summer months.

In the Solent area this migration occurs from May through to September, with large
numbers of female tope migrating into the shallow areas (< 30 metres) of the Outer
Eastern Solent. Local charter angling vessels exploit the large concentrations of tope
at this time of the year, with particularly productive areas to the north of the Nab
Tower spoil ground, and to the east of the Nab Tower itself, mostly north of the
Overfalls. In particular, an area known as ®topiaCs especially productive at this time
of the year.

Since tope are not a commercially exploited species in the Channel, little reference to
this species is made in the literature. However, the available evidence indicates that
the migration of the female tope into the shallow inshore areas of the Outer Eastern
Solent is the precursor to the birth of the young, as well as for feeding in the more
productive inshore areas. The tope is viviparous, giving birth to live young. Typical
numbers of offspring are reported in the range 14 to 55, dependent on the size of the
female. Ovulation has been reported to occur from April to June in Mediterranean
waters, but this is likely to be later in UK waters. The young tope may remain in the
shallow inshore areas for a period of time before attaining maturity and rejoining the
adult population.

Brown Crab (Cancer pagarus)

The brown (or edible crab) is an important crustacean species in the English
Channel, being extensively targeted by commercial potting fisheries. In the general
Outer Eastern Solent region vessels from the Isle of Wight, Chichester and Selsey
target this species with pots. More specifically a small number of vessels,
predominantly from Selsey are thought to target the general Overfalls area for brown
crab.

The landings of brown crab in all areas are generally greatest during the summer and
autumn months. This period correlates with the annual migration of female crab in a
westerly direction. Tagging studies have shown that female brown crab, following
mating, travel up to 150km towards the western end of the Channel before over-
wintering, buried in the seabed sediments whilst carrying their fertilised eggs. It is
thought that the area to the east of the Isle of Wight may be an area within which
female brown crab lie dormant during this overwintering period. Note that tagging has
shown that male crabs make only local, short movements.

These crab tagging experiments have indicated movements of female crab from the
Eastern English Channel (off Beachy Head) towards Selsey Bill, and the area to the
east of the Isle of Wight. During these tagging experiments, a large proportion of the
female crabs were re-captured from an area some 10 to 15 km due south of Selsey
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Bill (Bennett & Brown, 1983) in an area some 4km to the east north east of the
Overfalls area.

Figure 27 Brown Crab (Cancer pagurus) (Sourcewww.ukforums.org.uk)

Following overwintering periods, the egg broods are released from the females
during the following spring. The eggs develop into planktonic larval stages (zoea),
and it is postulated that it is during this phase that redistribution towards the Eastern
English Channel occurs on the prevailing residual currents (Bennett & Brown, 1983).
The final zoeal stages will settle onto the seabed to form the first crab stage, which
will grow through moults, attaining maturity at 4 to 5 years, and joining the adult
stock.

Sandeels (Ammodytidae)

Sandeels, small planktivorous eel like fish that swim in large shoals, are an abundant
and important component of the marine environment of the North Atlantic, as well as
supporting large industrial fisheries in the North Sea. There are five species found in
UK waters, of which Ammodytes marinus (the lesser sandeel) is reported to be the
most abundant in offshore waters.

Sandeels are closely associated with their preferred sandy habitats into which they
burrow for protection, during the night and to overwinter. Research suggests that
sandeels have a very specific preference for specific grain sizes of sand (both
juvenile and adult sandeels have a strong preference for sediments with median
particle size between 0.25-1.2 mm) and are typically found in relatively turbulent
areas. Their distribution is restricted by the presence of these sandy habitats. Indeed
some reports suggest that sandeels do not emerge from these habitats between
September and March except for the spawning period — for A.marinus this is typically
during December or January although spawning periods for the other sand eel
species may differ somewhat.
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Following spawning, sandeels deposit their eggs singly onto the seabed where they
adhere to sand grains. The larvae hatch after several weeks, usually in February-
March, and drift in the currents for one to three months, after which they settle on the
sandy seabed. They may reach 5-10 cm length within three months of hatching,
attaining maturity at 1 to 3 years of age. Sandeels do not make any migration once
settled into the adult form, remaining on their preferred habitat throughout their life.

Figure 28 Sandeel Shoal over sandy seabed (Source: www.frs-scotland.gov.uk)

At the Overfalls, sandeels were recorded during one of the site specific benthic
survey, the species being classified as the smooth sandeel (Gymnammodytes
semisquamatus).

Stakeholder groups have indicated that sandeel are the preferred bait item for a
range of species targeted at the Overfalls (particularly bass). It is considered likely
that the Overfalls maintains a significant population of sandeels and that this species
IS an important ecosystem component at the site (see Section 4.1.10, below)

4.1.9. Relationships Between Fish & Benthos

In addition to using the Outer Eastern Solent for essential life stages such as
spawning or nursery areas, many of the fish and shellfish species reviewed above
will use the Overfalls area and the surrounding region for feeding. Both smaller fish
species and the seabed animals (the benthos) represent key sources of potential
prey items to these key species. In that sense the relationship between fish and
shellfish species, other non-exploited fish species and the benthos forms an essential
part of the Overfalls ecosystem and an understanding of those relationships is useful
in considering the value of the area and its ecosystem management.

Table 12 summarises the normal prey item that are preferred by each of the key

species previously described, based on a review of the literature (for example, a
more thorough review of fish prey items is available in Ragnarsson et al, 2001).
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Table 12 Summary of Potential Prey Items for Key Overfalls Fish and Shellfish Species

Species Preferred Prey Items
Bass Crabs, sandeels, other small fish species, prawns and shrimps, but polychaete
worms, molluscs, isopods, and amphipod crustaceans.
Turbot & Brill Larger fish feed mainly on small fish species such as sandeels, gobies, herring,
sprat, cod, whiting, Norway pout, dab, dragonets and lesser weever.
Cod Omnivorous but mainly fish species including sandeels, juvenile whiting or

pouting, together with some crab species.

Rays (specifically | Crustacean species (crabs and shrimps) and fish such as sandeels, gobies,

blonde rays) dragonnets, gurnards, whiting and pout

Tope Mainly fish such as whiting or pout but also invertebrates such as squid and
crab.

Brown Crab An omnivorous diet which may include mussels, dog whelks, burrowing bivalves,
and sea urchins. May also include polychaetes and barnacles

Sandeels Planktonic calanoid copepods, but other planktonic prey, including fish larvae,
are also taken. Large sandeels may also take benthic prey such as polychaete
worms.

Table 12 indicates the general opportunistic feeding strategy of many of these fish
and shellfish species. Preferred prey items are likely to be chosen from the available
prey within an area, and may be replaced by a different preferred prey in a different
habitat or at certain times of the year. Differences in the preferred prey items of large
and small individuals of each species are also evident from the literature, with larger
adult individuals of most species eating fewer, larger prey items, whilst juveniles and
smaller adults will tend to eat more, smaller items.

In relation to the Overfalls area and the range of habitats described under Section
4.1.5, above, the benthos will present a source of small invertebrates such as
polychaetes, molluscs and amphipods which will be preyed upon by a range of fish
and shellfish species. Smaller, non-exploited fish species such as gobies or pogge
will also represent prey items for larger fish species. However, the benthos of the
Overfalls are is not of particular note when compared to the wider Outer Eastern
Solent area and so in itself does not appear to provide a reason for the concentration
of fish species and associated fisheries activity in such a specific area.

Instead, it seem likely that the presence of clean, mobile sandy sediments overlying
the gravelly sediments of the Overfalls, together with the turbulence generated by the
strong tidal currents and ride features provides the essential habitat for one of the
key ecosystem drivers — the sandeel populations. It is notable that for the key fish
species targeted specifically at the Overfalls — bass, turbot/brill and blonde rays in
particular, sandeel is a preferred prey item.
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4.1.10. The Overfalls Ecosystem

Having considered the separate components that describe the biological and
physical nature of the Overfalls area (and particularly the main Overfalls ridge
features that symbolise the Overfalls for many of the stakeholder and user groups), it
IS important to try to draw together the separate strands and develop an idea of the
Overfalls ecosystem. This is considered important not least because of the
increasing focus on the principles of ecosystem approach to the management of the
marine environment, described previously in Chapter 3%°.

In essence the Overfalls ecosystem is defined by a combination of the seabed
environment, the hydrodynamic forces that act upon the seabed and prevail across it,
and the animal species that inhabit the seabed and the water column around the
Overfalls (and the subsequent interaction between those various species).

The ecosystem can best be summed up by the following points drawn from the more
detailed benchmarking process presented in the preceding sections.

I.  The strong prevailing tidal regime within the central English Channel with peak
spring tide flows of up to circa 2.6 knots.

ii. The presence of a series of prominent geological features rising above the
surrounding seabed — the Overfalls ridges. These ridges, composed of
immobile relic sand and gravel deposits and reflecting to some extent the
underlying bedrock formations, act to disturb the strong tidal flows creating an
a dynamic area of turbulence and mixing in the water column?*.

iii. The presence of extensive sand dune systems, overlying the main ridge
features and extending beyond them to the west and particularly to the east (a
reflection of the net sediment transport direction). These sandy sediments are
of medium to coarse grain size, well sorted by the prevailing tidal regime and
the turbulence generated by the Overfalls ridges, and mobilised by these
same hydrodynamic forces (See Figure 29)

Iv. Additional habitat complexity is provided by the surrounding gravelly
sediments in the areas surrounding the Overfalls ridge features; through the
modification of the gravelly habitats by the action, in places, of sand scour and
inundation, and by the presence of reef habitat in the form of both cobles and
boulders embedded amongst the gravel sediments and by the exposure at the

2 The Ecosystem approach (as defined by Jones et al, 2004), is a strategy for the integrated
management of land, water and living resources that promotes conservation and sustainable use in an
equitable way (Convention on Biological Diversity). There have been various elaborations on the
definition, eg in a marine context as “the comprehensive integrated management of human activities
based on best available scientific knowledge about the ecosystem and its dynamics, in order to
identify and take action on influences which are critical to the health of the marine ecosystems,
thereby achieving sustainable use of ecosystem goods and services and maintenance of ecosystem
integrity” (definition being discussed under the developing EU Marine Strategy).

It is unclear whether the mixing of the water column and the general high energy nature of the
system acts to increase productivity.
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Vi.

seabed of a range of bedrock features (including suspected sandstone scarp
features and further south exposed chalk bedrock).

The colonisation of this complex of seabed habitats by a range of invertebrate
and fish species but most notably the likely presence of sandeel populations in
the well sorted sandy sediments (and the seasonal and diurnal nature of
sandeel behaviour).

Attracted to the Overfalls habitats, in some cases on a seasonal basis, are a
variety of fish species which form an important component of the ecosystem,
not least in the attractiveness of the area to a range of stakeholders. The
concentration of key species such as bass and blonde rays is likely to reflect
both the nature of the habitats present and the concentration of available prey
items. The probable presence of a population of sandeels in the sand dunes
that overlie the Overfalls ridge and surrounding area is likely to be of particular
interest for these species, but also species such as polychaete worms and
shrimps and prawns will also be preyed upon by a variety of fish species.
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Figure 29 Idealised Representation of the Main Components of the Overfalls Sedimentary, Bathymetric and Hydrodynamic Regime
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4.1.11. Conclusions - The Overfalls as a Conservation Features

In considering the potential for the management of the Overfalls ecosystem a range
of legislative and non-legislative examples have been set out in Chapter 3. It is
notable from that review that many of the statutory management options in the
marine environment currently relate to conservation value. The following section,
therefore, briefly reviews the key Overfalls habitats and species in relation to current
UK and European marine nature conservation objectives.

Table 13 summarises the relevant habitats and species in relation to their potential
statutory conservation interest. The following sections describe these potential
interest sin greater detail and in the wider UK marine conservation context.

Table 13 Summary of Potential Statutory Conservation Status of Overfalls Habitats and Species

Overfalls Habitats & Species Habitats Directive UK BAP/HAP
Sand and gravel sediments
Sand dunes ?
Exposed Bedrock ?
(sublittoral chalk)
Cobble and boulders overlying ?
gravelly sediments
Tope

The Overfalls & the Habitats Directive

The Habitats Directive lists a number of habitats and species of particular
conservation interest, as summarised under Chapter 3. In relation to the Overfalls,
the review of the habitats recorded from the area have identified two potential
habitats of conservation interest as follows:

Reef

Both cobble/boulder areas overlying the gravelly sediments (stony reef) and exposed
bedrock areas have been identified from within the current Overfalls study area. Both
of these potentially qualify as reef habitat as defined for the purposes of Marine
Natura 2000 (Johnstone et al, 2002).

It is noted that these types of habitat are thought to be widely distributed both in the
Outer Eastern Solent area and more widely through the Eastern and Central Channel
(see Figure 30). However, it is possible that the variety and specific nature of these
reefs (perhaps most notably the rock escarpments identified by Evans (2005)) may
be of particular interest.

However, these reef habitats in themselves do not form the core interest features of
the Overfalls ecosystem — that is the ridge features and in that sense it is unclear
how a designation of these features would aid management of the wider Overfalls
area.
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Figure 30 The Distribution of Rocky Habitat and Stony Reef Habitat, as Defined for the
Purposes of Marine Natura 2000, in the Central and Eastern English Channel (Jones et al, 2004)

Sandbanks in <20 metres Water

The Habitats Directive also includes the habitat ‘Sandbanks which are slightly
covered by sea water all the time’ (these are interpreted as being sublittoral sandy
areas in less than 20 metres water depth). The sand dune habitats which overlie the
more stable sand and gravel sediments across much of the Overfalls area could,
potentially, be considered as falling into this classification. However, it is noted that
the majority of this habitat at the Overfalls occurs at depths of greater than 20 metres
and are present in this area as surficial bedforms. It is not, therefore, clear whether
the sandy habitat features would qualify as interest features under the Habitats
Directive.

Figure 31 shows the distribution of shallow sandy sediments (as defined for the

purposes of Marine Natura 2000) within the rest of the Central and Eastern English
Channel.
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Figure 31 The Distribution of Sandy Sediments in Less Than 20 metres Water in the Central and
Eastern English Channel (From Jones et al, 2004)

The Overfalls & the UK BAP

Although providing no scope for the protection of specific sites, the UK Biodiversity
Action plan lists a variety of habitat and species regarded as being of specific
biodiversity conservation interest. In relation to the Overfalls this includes:

Sublittoral sand and gravel sediments
Sublittoral chalk
Fish — cod, sole, grouped action plan for commercial species

Figure 32 shows the distribution of gravelly sediments in the Eastern and Central
English Channel. The action plan for this habitat notes that sand and gravel habitats
are the most common habitat below the low water mark around the UK. Sublittoral
chalk is less common but nonetheless is recorded intermittently from the Dorset
coast, Hampshire, Sussex and Kent coasts.
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Figure 32 Distribution of Gravelly Sediments in the Central and Eastern English Channel
(Jones et al, 2004)

The Overfalls Ecosystem — A Conservation Interest?

Although several separate habitat or species recorded from the general Overfalls
area may be of conservation interest, it currently seems unlikely that any of the
statutory conservation designation processes (most notably the Habitats Directive)
provide scope for the management of the Overfalls as a whole — or more specifically
the Overfalls ecosystem.

It seems that it is the combination of the Overfalls ridges as bathymetric and
geological features, the hydrodynamic regime and seabed habitats and the
associated animal species that combined to make the Overfalls so important to the
user and stakeholder groups. In essence, it is the Overfalls ecosystem as a whole
that is of particular interest and it is the ecosystem that requires appropriate
management and protection to ensure appropriate and sustainable resource use
whilst ensuring the protection of its habitats and associated biodiversity.

What is less clear is how the Overfalls should be considered in the wider context as a
feature of conservation interest. As a resource valued by user groups and as an
unusual ecosystem, it is certainly of interest in the local context (i.e. in the Outer
Eastern Solent). However, its interest in the regional (i.e. English Channel) or
national context is less clear, due in large part of to the lack of high quality, small-
scale data on the distribution of such discrete features in the offshore environment.
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There are certainly areas of turbulent waters locally and regionally where bass
congregate and which are a focus for angling interests. There are certainly sand
bank systems which no doubt hold populations of sandeels or other significant fish
prey items and which form important habitats for certain fish species. Geologically,
the presence of such prominent relic sand and gravel ridges is apparently not
commonly reported (although similar, much smaller features are reported from an
offshore area south of Anvil Point by Holme & Wilson, 1985).

4.1.12. Current Uncertainties Relating to the Overfalls Ecosystem

A number of uncertainties have been identified in relation to the physical and
biological benchmarking of the Overfalls area. The following points are highlighted. It
is recommended that these are considered not only in the interpretation of the
Overfalls ecosystem and its conservation value but in developing any future
management programme for the area.

Bedrock reef habitats — no data is currently available on the various bedrock
exposures around the Overfalls area. Data on the geological nature of these
exposures and the faunal communities that inhabit them would aid the
assessment of their conservation value and any subsequent management
process.

Sandy biotopes — only limited data has been collected from the sand dune
habitats. Additional sampling of these habitats would allow a more precise
biotope classification.

Sandeel populations — only a single sandeel has actually been sampled from
the Overfalls area. Some targeted sampling of this species would add to the
understanding of the extent and productivity of the key Overfalls features in
relation to the wider ecosystem functioning.

There is limited data in the offshore environment against which to judge the
conservation value of the constituent parts or indeed the whole of an area on
the scale of the Overfalls. As a result, the local, regional or national
conservation value of the site (judged against the current statutory
conservation designations) is difficult to describe with any confidence. The
rarity or otherwise of the Overfalls ecosystem (or its individual habitats and
species) lacks, to some degree, an appropriate context.
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4.2. Geology

4.2.1. Overview of the Overfalls as a Geological Resource

In addition to the biological value of the Overfalls area, it is also important to
recognise the geological value of the area in terms of its potential exploitation, most
notably as a potential source of marine aggregate (sand and gravel).

The principle seabed habitats have been described under Section 4.1.4 which has
also provided an overview of the associated, underlying geology which has dictated
the formation of the characteristic Overfalls banks.

The potential aggregate resource has been evaluated by Hanson Aggregate Marine
Ltd as part of the application to dredge the licence application area 372/2 (Emu,
1999; Emu, 2003; & Evans, 2005).

The most recent assessment has been based on highly detailed swathe bathymetry
and seismic profiling data (Evans, 2005). This has allowed the identification of the
underlying bedrock layer and the overlying sediment bodies, allowing a reasonable
estimation of the volume of the sand and gravel in the Overfalls area. Additionally,
vibrocore sampling has allowed a characterisation of the nature of the potential
aggregate resource.

Much of the seabed is characterised by very thin sand and gravel veneers overlying
the bedrock layers (i.e. less than 1 metre thick) which is of no commercial value to
the aggregate dredging companies (see Figure 33).

Figure 33 Seismic Profile Showing Thin Layer of Surface
Sediment Over Underlying Bedrock Layers (Evans, 2005)

The main ridge features, although overlying peaks in the underlying bedrock,
however, do contain sand and gravel at thickness that make them viable for
commercial exploitation (see Figure 34) (this area is characterised by upstanding
units of sand and gravel rather than the more normally targeted infilled bedrock
valleys).
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Figure 34 Seismic Profile Showing One of the Main Ridge Features
Overlying the Bedrock Strata, with Sand Dune Features Visible On Top
of The Ridge Feature (Evans, 2005)

The estimates of resource volume are commercially confidential and have not been
provided by Hanson Aggregate Marine Ltd. However, even allowing for the inevitable
inaccuracies in the estimates undertaken, several areas of aggregate with a
thickness of more than 5 metres were identified (for example many of the larger ridge
features) with maximum recorded thicknesses up to 15 metres. On this basis is clear
that the Overfalls area represents a potential resource of many millions of cubic
metres of aggregate.

The vibrocore sampling of the thicker sediment units identified by the seismic surveys
have confirmed that they are composed of a gravelly sand with gravel contents
between 10 and 50% and with a mean diameter of between 1 and 7mm.

4.3. Marine archaeology

A further ‘resource’ in and around the Overfalls area is the marine archaeology of the
site which can be broadly classified as:

Wreck sites and associated debris
Paleoenvironment - ancient landscapes and remains

A review of the marine archaeology was by the original environmental assessment of
the area as part of the aggregate dredging licence application process (Emu, 1999;
Emu, 2003). The following brief overview is summarised from these studies.

4.3.1. Wreck Sites

A total of 10 ship wrecks and geophysical anomalies (potential wreck sites) have
been identified from a combination of the historic records and the site specific
geophysical data collected by Hanson Aggregate Marine Ltd, within the Overfalls
study area (Figure 35). These are summarised in Table 14, below.
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Figure 35 Plot of Known Wreck Sites and Geophysical Anomalies (Source: Emu,
1999)

Table 14 Summary of Wreck Site Data (Source: Emu, 1999)

Latitude Longitude Ship Loss Description

50 33.17N 00 52.18W U1195 German Submarine

50 34.18N 00 52.18W Eileen, Motor Fishing Vessel

50 34.33N 00 55.26W Unknown Small Coaster

50 34.35N 00 55.52wW Prince Leopold (ex-Belgian Vessel
hired by Royal Navy)

50 34.36N 00 56.03W Tennance, Yacht

50 34.47N 00 52.21W Cambrian (?), Iron sailing Vessel

50 35.00N 00 52.30W Unknown, Series of sharp ridges look
like wrecks

50 35.12N 00 54.49W Unknown Coaster

4.3.2. Paleoenvironment

The sand and gravel sediments were predominantly laid down during the late
Devensian and early Holocene (18,000 to 7,000 BP (Before Present)), or even earlier
during the Wolstonian and Anglian cold stages (500,000 to 130,000 BP). As a result,
it is thought that there is only limited potential for in-situ Lower Palaeolithic remains to
be present within the sands and gravels of the Overfalls area.

There is, however, slightly more potential for derived artefacts from the Lower

Palaeolithic, some of which may retain interpretable interrelationships with their
original environments, although it is noted that considerable effort would be required
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to attempt to localise gravel deposits with such potential. The potential for Middle
Palaeolithic remains is equally uncertain and is further qualified by general
uncertainties about human occupation of the UK during this period.

In the Early Mesolithic period, vegetation growth and the proximity of the Channel
River estuary (see Figure 36) will have made the general Outer Eastern Solent
region an attractive location for hunter-gatherer populations. However by the Middle
Mesolithic the rise in sea level will have increasingly threatened any land-based
activity. Following inundation (at around 7,000 BP) the archaeological potential is
limited to maritime remains.

Figure 36 Plot showing Paleo Solent River Channel
derived from seismic data relative to aggregate
dredging application area at Overfalls

(Source: Evans, 2005)

Throughout the period of Palaeolithic and Mesolithic hunter-gatherer activity, well-
drained sand and gravel terraces on the edge of river valleys were favoured
locations. Such locations are suggested by the palaeotopography of the Overfalls,
along with the wider Outer Solent region, for the period between 13,000 and 7,000
BP.
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