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CATCHMENTS DRAINING INTO THE CHANNEL

Lucy Morris, Westcountry Rivers Trust

A Recent History of the Channel

20,000 years ago the world was at the peak of
the last Ice Age and much of northern Europe
was covered in sheets of ice up to 3 km thick.
The ice was formed mainly from water that had
evaporated from the oceans and condensed into
snow, which was then deposited as ice across
the polar regions. The overall result was a fall in
global sea levels by about 120 metres.

This fall in sea level was big enough to expose

the landmass, known as ‘I§oggerland’, under

the southern North Sea, connecting the British

Isles to mainland Europe across a low-lying

tundra. The ’uplands’ of Doggerland, known

today as the Dogger Bank, were situated off the

east coast of East Anglia and extended towards

the Netherlands. These uplands formed the

northern watershed of a large river system that
flowed South West across the tundra (now the %
sea bed of the Channel) as a wide, slow river,
out into the Atlantic Ocean.

During this time, the rivers of current day
northern France and southern England were
mere tributaries of this historic river system,
until the ice started to melt and sea levels began
to rise once again.
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Illustration of the catchment area that drained
out into the Atlantic ocean across the channel

tundra approximately 12,000 years ago.
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KEY FACTS
Area of French channel catchments: 117,825 km?
Area of English channel catchments: 19,671 km?
E;gal area draining into the Channel: 137,496

Estimate of population living within the Channel
catchments: 19pmillion people




METAL PROFILES OF ESTUARINE SEDIMENTS

Nick Pope, Marine Biological Association, Plymouth

Metals in Estuarine Sediments

Trace metals commonly found in river systems, such as
arsenic, cadmium, chromium, copper, mercury, nickel,
lead and zinc, can be found either dissolved in the over-
lying water or in their solid phase as suspended particu-
late material and in bed sediments. Due to their chemi-
cal characteristics, the concentration of metals within
sediments are usually several orders of magnitude greater
than in the overlying water. Therefore, an understanding
of sediment metals is essential to an overall assessment of
trace metal contamination.

Trace metals in our estuaries are derived from a range of
sources. The underlying geology of an area, together
with natural weathering, will provide a proportion of the
total load and is particularly significant in metal-rich
regions, such as Devon and Cornwall in the UK. Histor-
ic and current metal mining in these areas has accelerat-
ed this process with sediments in many estuaries being
particularly enriched with metals. However, in other
estuaries, industrial activities, shipping, domestic waste
and many other human activities have all increased met-
al loadings above natural levels.

Despite regulation and control of anthropogenic metal
inputs in recent decades, and due to their ability to se-
quester metals, estuarine sediments act as a record of
historic inputs and also as a potential long-term reservoir
for future re-mobilisation. Re-mobilisation can occur
through many processes. Changes in chemical or physi-
cal conditions (physical disturbance, changes in pH or
redox potential) can act to alter the equilibrium parti-
tioning such that dissolved metals are released. This pro-
cess may also occur due to the physical activities of bur-
rowing fauna (bioturbation) or human activities such as
dredging in ports and harbours.

There is no universally applied assessment of risk for
sediment metals, although in the absence of such a
standard the Canadian Sediment Quality Guidelines for
the Protection of Aquatic Life (Canadian Council of
Ministers of the Environment) have been adopted as a
de facto standard in many countries. These guidelines are
are based upon a range of synoptic biological and chemi-
cal data for sediments and have been used to calculate
two assessment thresholds; the Threshold Effects Level
(TEL) and the Probably Effect Level (PEL). Evaluation
of sediment metal concentrations at any location may
then be assessed relative to these levels (further explained
in the subtext to the map).
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Sediment Trace Element Contamination

Among the variety of contaminants that threaten the
marine environment, trace elements are of concern
because of their toxicity, their ability to highly
concentrate in biota and persistence in sediments. Large
spatiotemporal surveys are thus performed in the UK to
monitor their environmental occurrence. But the
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Very strong pollution

No data

resulting databases generated remain underexploited.
This research work therefore aims to investigate the long
term changes in trace element (As, Cd, Cr, Cu, Fe, Pb,
Hg, Ni, Zn) contamination in the sediments along the
coasts of South England, using the 2 main marine
environmental UK databases of the Environment

Agency and the MERMAN project.

The risk assessment of the sediment pollution requires
the comparison of contamination values to reference
levels. The 7-level Geoaccumulation Index (Igeo)
pollution scale (see table below) classifies the sediments
from unpolluted to very strongly polluted. Igeo scale
levels correspond to given enrichment factor (EF) values;
the EF of a trace element is the ratio between its
concentration in the sediments and its natural :
background concentration. These two indices thus give looz . \ - 2007
qualitative and quantitative information on the natural 866 £
and human-induced contributions to the observed
sediment contamination.

The map on the right shows the changes in the levels of
Zn, Hg and Cu contamination in the < 63 pm
sediments in the Solent area, from the late 1990s till 1001
recently. The sediment contamination in the Solent 966}
displays an important spatial variability, presumably
linked to the spatial distribution of pollutant
anthropogenic sources, e.g. around Southampton. The
contamination levels generally decrease during the
survey time interval, although this downward trend
cannot be generalized to all the monitored sites. Mining
of existing environmental databases is a relevant (and
cost effective) way to monitor the spatiotemporal
evolution of the pollution, and to transfer relevant
information to managers and policymakers on the
efficiency of the implementation of European
environmental directives.
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Pollution Level EF Igeo

Unpolluted <15
Unpolluted to moderate pollution 15-3
Moderate pollution 3-6
Moderate to strong pollution 6-12
Strong pollution 12-24
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ANALYSING SPATIO-TEMPORAL CHANGES IN ESTURATINE SEDIMENTS
J. Richir, J. Pini, S. White and G. Watson, Institute of Marine Sciences, University of Portsmouth
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Passive Sampling to Detect Acid Herbicides y

Spot sampling, carried out by South West Water
(SWW) at their abstraction point at Gunnislake on the
River Tamar, reveals episodic spikes of acidic herbicide
pollution. However, these spikes are rarely observed in
spot samples collected infrequently (once a month)
throughout the catchment by statutory bodies, as acidic
herbicides are typically flushed through the system ex-

tremely quickly at the onset of rain.

Acidic herbicides include mecoprop, MCPA, 2,4- .
dichlorophenoxyacetic acid (2,4-D) and other related

compounds, all of which are widely used across the

South West, principally for the control of broad-leaved
weeds in permanent and temporary grassland. Concen- RiVeriClaw;
trations often exceed the 100ng/1 limit for an individual X sampling locations
pesticide in treated water, as specified by relevant drink-

, e T Low
ing water legislation. i . RiveriGarey; N

The Chemcatcher™ passive samplers used in this study
were developed by the University of Portsmouth and the

River Tamar Catchment

Upperfamart
Elevation
High

River Wolf, River Thrushel
and River Lyd

RiverDeenl i Z .
Low : - _, N

methods for identifying and quantifying specific acidic 7 § st el
herbicides were developed by SWW in collaboration erlott |

@t‘t!e er Kensey' !
with Natural Resources Wales. 2 £ Riverahrushel ,

';e i Y Lower Tamar

For this passive sampling study, Chemcatcher™ sam- g 7 2 &N
plers remained in the water for two weeks. The study ’ 3 ' - i
aimed to: Rivenkensey, ooy ii) Dicamba

Y

Wy

i. identify the tributaries primarily responsible for input
of acidic herbicides,

Riverinny;

| UpperTamar -

ii. Provide an indication of the specific pesticides arising p

from each area and High

iii. Provide evidence to inform targeted management Low

advice { , .

A range of herbicides were detected in the system and § ( - : , ‘

. . . . o > iz River Wolf, River Thrushel
key source areas were identified. This study emphasised M . : 4 { 4’% andiieslyd
the capability of the technique to account for short-lived S ’ 9 ‘ ' (= d.\
spikes in pollution, which were not detected using the \j\A\ Aot e Tt P Z;} . {m\ ] - B

. . L and River Ly B =2 - - . ‘ - ower Tamar 1
traditional spot sampling method. y’ PR » ' A N N N \L_“x "
This passive sampling method is currently being developed ¢ By ~ Y 4 - iii) Fl

. .. v Lower T 1 5 111 ro I
for detection of a range of additional pollutants. T \\i:’ = A Hich uroxypy
N A b g )
K \ o

vii) Triclopyr ha
7777 No Results

River Wolf, River Thrushel

d River Lyd [
and River Ly River Wolf, River Thrushel J

and River Lyd

Ao River Inny
N

‘European Regional Development Fund

J The European Union, investing in your future
A
\

france (panchs ) england Fonds européen de développement régional

interreg Uunion Européenne investit dans votre averir

<

k v) Mecoprop b

Three Chemcatcher™ receiving discs ready for deployment.

iv) MCPA

PASSIVE SAMPLING PESTICIDES IN THE RIVER TAMAR
South West Water, University of Portsmouth, Natural Resources Wales and Westcountry Rivers Trust
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COMPARATIVE PAH CONTAMINATION AND BIOLOGICAL EFFECTS IN THREE ESTUARIES

Awantha Dissanayake and Awadhesh N. Jha, University of Plymouth

PAH Contamination and Biological Effects

Coastal marine waters and sediments, including estuar-
ies, continually receive contaminants from human ac-
tivities that are potentially toxic to aquatic organisms.
The recent emphasis of marine environmental monitor-
ing has been to develop biological measurements of
anthropogenic impact, including physiological assess-
ments of the ‘health’ of chosen test species. Unfortu-
nately, implementation of such an approach is impeded
by a lack of understanding of the basic biochemistry of
test organisms, such as the natural seasonal variation in
physiological ranges for specific chemicals.

Here, we present biological effects of polycyclic aro-
matic hydrocarbon (PAH) exposure in the shore crab,
Carcinus maenas which is a common inhabitant of vari-
ous coastal habitats throughout Northern Europe and
widely employed as a bioindicator species. This exam-
ple demonstrates how biological responses may be im-
plemented as indicators of water quality (Dissanayake
etal. 2011). PAHs present in the water column can be
detected in urine collected from shore crabs. Fluores-
cence detection of PAH metabolites (PYR and BaP)
was developed to signal PAH exposure in both fish and
crustacea. Crabs from all estuary sites demonstrated
levels of PAH metabolites in the urine, indicating that
crabs had been exposed to hydrocarbons from the wa-
ter column. The different PAH metabolite levels reflect
the varying anthropogenic input from maritime and
confirm that the Avon Estuary is a relatively clean site
while the Plym Estuary is relatively high in PAHs. As
the Avon was taken to represent the clean site, physio-
logical differences between the Avon and Plym crabs
were apparent throughout the year, irrespective of sea-
son, highlighting that Plym Estuary crabs displayed
biological effects due to PAH exposure.

Physiological impacts include lower viability of haemo-
cytes (oxygen carrying blood cells) in summer and de-
creased ability to deal with oxidative damage as shown
by antioxidant capacity in autumn. Repercussions of
such biological impacts mean crabs are vulnerable in
these times of the year and may act as ‘windows of sen-
sitivity’ to contaminant exposure.

A major goal of the Eu Water Framework Directive
(2000/60/EC) (European Commision 2009) is the
protection, improvement and sustainable use of aquatic
environments. In order to achieve and maintain ‘good
environmental status® (i.e. chemical levels) and good
ecological status (species biodiversity) would be to
monitor biological impacts in the biota which would
signal chemical exposure and act as early warning sig-
nals prior to any ecological impacts such as loss in bio-

diversity.
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OCCURRENCE OF NON-INDIGENOUS SPECIES IN CHANNEL HARBOURS, PORTS AND MARINAS

Christine Wood, Anna Yunnie and John Bishop, Marine Biological Association, Plymouth

Coastal Non-Indigenous Species

Coastal ports, harbours and marinas are prime sites for
the arrival and establishment of non-indigenous species
(NIS), which are a potential threat to native biodiversi-
ty, human health and ecosystem services. These sheltered
artificial habitats are frequently located in transitional
waters of river mouths and estuaries, from where intro-
duced aquatic species can spread seaward or into river
systems, according to their environmental requirements.
Marinas are priority sites for monitoring, being
‘hotspots’ for the occurrence of NIS, and their floating
pontoons allow access to shallow subtidal biota at any
state of tide. The map shows the results of standardised
searches (‘Rapid Assessment Surveys’, RAS) of marinas
on the English Channel coast in 2009-10, repeated in
2013-14, and relates to sessile animals - those that live as
adults attached to a solid surface, and generally feed on
organic particles, including plankton, suspended in the
surrounding water. (Examples include barnacles, oys-

ters, sea-squirts and moss animals.)

The total of species recorded on each occasion from a
suite of thirteen sessile animal NIS is shown. At English
sites, numbers of NIS generally increased between sur-
veys, but a similar increase was not evident at the mari-
nas in Brittany, where numbers were already higher in
2009-10 than those in 2013-14 in England. Despite
this, the lists of NIS present on the two sides of the
Channel are very similar. The difference is that in 2009-
10 most of these species were already w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>