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The results of the 1980,1983,1991 and 1992 Coastwatch metal 
bioaccumulation programmes are presented.for each metal, graphically along the 
coastlines to allow comparisons between sites. Year to year comparisons can be 
made between 1992 and 1991 but less confidently with the older data owing to 
likely differences in methods of collection, preparation and analysis. Between site 
differences within 1980 and 1983 are probably valid.

The majority of 1991 & 1992 samples were analysed at Severn-Trent pic 
Laboratories, Coventry except the six Joint Monitoring Programme (JMP) sites 
which were analysed at Welsh NRA Laboratory, Llanelli. Methods of collection . 
and preparation were consistent for all sites.

Those results from laboratories expressed in wet weights (Severn-Trent 
and Saltford (l?80's)) were converted to dry weight for consistency and 
comparability. These results are indicated with a tick (V) in the column 
"w et-xiry". The following conversion was used as developed by previous 
biologists 'in house'.

Fucus vesiculosus m g/kg dry weight = 5 x m g/kg wet weight
Fucus serratus m g/kg dry weight = 6.15 x m g/kg wet weight
Patella vulgata m g/kg dry weight = 5.1 x mg/kg wet weight
Mytilus edulis m g/kg dry weight = 6.9 x mg/kg wet weight

Three tissues were sampled to estimate the different routes of metal 
uptake. The brown seaweed Fucus vesiculosus (or F. serratus when unavailable, 
for the dissolved phases), the limpet Patella vulgata (particulate) and the mussel 
Mytilus edulis (dissolved and particulate).

Standardised methods were employed throughout to minimise spurious 
between site and between year differences. All animals and plants were collected 
from mid-shore height at a fixed time of the year; seaweeds and mussels in 
February and limpets in April. The time of year is chosen to avoid the 
reproductive season yet when the animals and plants are in reasonable numbers 
on the shore. Tissues were quickly washed and lightly scrubbed in distilled water 
and dissected before sending for analysis. The growing tips of the seaweed 
fronds were discarded as these are too young to have accumulated any metals. 
The next 5-7 cm (which includes one 'branch' and equates to no more than one 
year of growth) was removed and cut into small pieces to aid liquidisation at the 
laboratory. Air bladders and damaged parts were avoided.

Most of the seaweed data from 1991 and some of the JMP sites limpet 
samples were discarded at Exeter laboratory following a mix-up. This along with 
the more sporadic sampling of the 1980's makes any trend analysis difficult. This 
report will outline the recent situation and leave any trend analysis until the 1993 
samples have been analysed.

Published information from ICES of national background and 
'substantially elevated' levels of contaminants help put these results in a national 
context. From these comparisons, it appears that the greatest bioaccumulation is 
occurring in the Severn Estuary. In most cases the north coast samples reveal far 
greater metal bioaccumulation than the south coast.
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Source: 'T he 1990 River and Estuary Classification Survey of England and 
Wales" Water Quality Survey Group.
M ytilus edulis
-Substance -  ~ National Background ’ — Substantially Elevated
Mercury 0.15 1.5
Cadmium 1 10
Arsenic 7 70
Chromium 2 20
Copper 6 30
Lead 2.5 ■' 25
Nickel 1.5 15
Zinc 90 400

Fucus vesiculosus
Mercury 0.02 0.2
cadmium 0.8 8
Arsenic 10 100
Chromium 0.6 6
Copper 3.5 35
Lead 1 10
Nickel 4 40
Zinc 35 350

One serious metal contaminant problem is cadmium. In 1992 seaweeds 
from all North coast sites above Stolford (which equates to the Severn Estuary 
proper) were 'substantially elevated' above national background levels. The 
problem sites were the Avonmouth areas and the three headlands of Sand Point, 
Anchor Head (Weston-Super-Mare) and Brean Down. Comparison with the 1991 
data is difficult as some of it is missing, but the 1980 and 1983 data support the 
recent situation. Cadmium arises most commonly as a by-product of zinc 
smelting, and much is known to arise from the Avonmouth industry. It has a 
long half-life and so readily accumulates in plant and animal tissues. Although 
only moderately toxic itself, it is synergistic with many other elements. Zinc 
levels themselves were substantially elevated over the same region (except 
Redcliffe) in 1992, and although very high in 1991 only substantially elevated at 
Brean Down. Both limpet and seaweed data indicate an increase in zinc levels 
and a slight decrease in nickel and mercury.

It is worth noting the frequency that high levels of various metals which 
occur at Anchor Head (Weston-Super-Mare). In 1992 the highest seaweed levels 
of silver, cadmium, copper and zinc were found here and in the limpets, Anchor 
Head had the highest levels of nickel, lead, zinc and very high cadmium.

The mussel data is very limited but nonetheless showed very little 
variation between the few south coast sites represented.

Following the analysis of the 1993 data I will produce a review of the 
Coastwatch programme to date which will also include the 1985 data already 
reported. At that time it will be possible to more confidently attempt some viable 
trend analysis. It is unfortunately unsafe to attempt it on the data in hand at 
present.



Coastwatch Sites

Notes

All sites are sampled at mid-tide

Sampling Dates;

Seaweed Fucus vesiculosus - February

Mussel Mytilus edulis - February
i

Limpet Patella vulgata - April

Charm outh 

Lyme Regis

oumemouth Pier >arton-°n-Sea/n _ B
HlghcllfTc

e n s /  Hengtstbuiy 
Sandbanks 

Studland

West Bay Chesil Cove

Luhvorth 
Portland Harbour

Freshwater 
Church Ope Cove

Klmmeridge
Wlnsplt > Swanagc

South Goast
Portland BUI

ii

Job Title: CoMMtch BÎ -MOitnulstkn
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1992 Coastwatch Survey. Metal Bio-accumulation.

Fucus vesicuiosus mg/kg dry weight wet->dry
No. North Coast As Ni Cu Cd Pb Cr Ae Zn

1 Purton 15.3 13.8 21.1 12.7 1.70 0.08 No Data 445
2 Aust 5.5 25.0 20.0 17.0 '■'20.00 <10 <0.25 <5 600 V
3 Severn Beach 2.5 20.U Z5U 18.5 20.00 <10 <6.25 <5 550 V
4 Avonmouth 5.5 15.0 ,25.0 18.0 25.00 <10 <0.25 <5 600 V
5 Redcliffe <f5.8 16.2 15.7 13.4 O.iJT 1.9 0.05 No Data 338
6 Clevedon 23.3 ISA 13.6 10.8 1D3 1.8 0.03 No Data ~ w r
7 Sand Point 2.5 2UU 20.0 16.5 15700 <10 <0.25 <5 1300 V
8 Anchor Head 8T0 20.0 35.0 ' “ TK5 <10 <10 <0.25 5.5 2450 V
9 Brean Down 33.6 1ST 20.3 16.5 1.18 1.6 0.04 No Data 423

10 Burnham 7.0 10.0 30.0 15.0 <10 <10 <0.25 <5 445 .V
11 Stolford 30.8 13.5 16.5 10.4 1.67 1.6 0.04 No Data 464
12 Watchet 3.5 , T0U 10.0 7.5 15.00 <10 <0.25 <5 235 V
13 Minehead No Data 10.0 10.0 4.5 20.00 <10 <0.25 No Data 205 ■ V
14 Porlock 5.0 10.0 15.0 4.5 <10 <10 <0.25 <5 190 V
15 Lynmouth 47.7 4.9 6.8 4.7 1.07 <1.5 0.04 No Data 338

No. South Coast As Ni Cu Cd Pb Cr H f Ag Zn
21 Highcliffe No Data No Data No Data No Data No Data No Data No Data No Data No Data
22 Hengistbury 3.5 <10 5.0 <2.5 <10 <10 r <0.25 <5 100 V
23 Bournemouth Pier No Data No Data No Data No Data No Data No Data No Data No Data No Data
24 Sandbanks "'8.0 ........ KH) " 10.0 <2.5 <10 <10 <U75 <5 85
25 Studland 7.0 <10 15.0 <2.5 <10 <10 <0.25 <5 niu V
26 Swanage 5.5 <10 25.0 3.0 10.00 <10 <0.25 <5 , 125 V
27 Winspit No Data No Data No Data No Data No Data No Data No Data No Data No Data
28 Kimmeridge 5.5 10.0 5.0 <2.5 <10 ■ <10 <0.25 <5 65 V
29 Lul worth 7.0 <10 10.0 <2.5 <10 <10 <0.25 <5 50 V
30 Usmington 2.0 <10 ..... 5.0 <2.5 <10 <10 <0.25 <5 75r V
31 Weymouth 3.0 <10 5.0 <2.5 10.00 <10 <0725 <5 . 60 M
33 Portland Bill 6.0 10.0 5.0 <2.5 10.00 10.0 <0.25 <5 “ '“ 90 V
34 West Bay Chesil Cove 4.0 <10 lEU <2.5 15.00 <10 <0.25 . <5 80 V
35 Portland Harbour 6.0 10.0 10.0 <2.5 <10 <10 <0.25 <5 125 V
37 Bridport 6.0 10.0 5.0 3.0 <10 <10 <0.25 <5 125 n
38 Charmouth 2.5 15.0 " 15.0 3.0 <10 <10 <0.25 <5- 155

Maximum level 47.7 25.0 35.0 18.5 25.00 10.0 "" 0.08 5.6 2450



1992 Coastwatch Survey. Metal Bio-accumulation.

Fa tell a vulgata mg/kg dry weight
No. North Coast As Ni Cu Cd Pb Cr H? A? Zn wet->dry

1 Purton: No Data No Data No Data No Data No Data No Data No Data No Data No Data
2 Aust No Data No Data No Data No Data No Data No Data No Data No Data ,No Data
3 Severn Beach No Data No Data No Data No Data No Data No Data No Data No Data tNo Data
4 Avonmouth No Data No Data No Data No Data No Data No Data "No Data No Data No Data
5 KedclitYe 13.60 3.9 18.7 77.70 2.9 T 8 U.09 No Data No Data
6 Clevedon 12.90 5.6 22.6 89.70 11.6 5.5 0.26 No Data No Data
7 Sand Point 6753 <ny t ' 56.1 234.60 <10.2 <10.2 ^07255 ■ 9.18 255.00 V
8 Anchor Head 2.55 lb.3 45.9 224.40 15.3 T573 <0.255 <5.1 1 2T574‘0 " V
9 Brean Down 11.80 379 19.9 86.00 2,7 "3JS 0.20 No Data No Data

10 Burnham No Data No Data No Data No Data No Data No Data No Data No Djata No Data
11 Stolford 15771) 2 ^ 17.6 95.80 2.4 <1.5 0.08 No Data No Data
12 Watchet 6.12 " 1 JJ2 71.4 137.70 <10.2 <10.2 <0.255 <5.1 ~ 265.20 i
13 Minehead 4.08 <10.2 15.3 ~~W1% <10.2 <10.2 <0.255 6.63 "” 127:50 V
14 Porlock 38.76 <10.2'"" 71.4 27.54 <10.2 <10.2 <0.255 No Data r~2T574'0 . V
15 Lynmouth 11.90 278 iu.8 11.90 2.2 3.1 0.13 No Data No Data

No. South Coast As Ni Cu Cd Pb Cr Ag Zn
21 Highcliffe 1.53 107 20.4 4.59 <10.2 <10.2 <0:255 <5.1 : 81.60 s
22 Hengistbury 5.61 10.2 15.3 <2.55 <10.2 <10.2 <0.255 <5.1 76.50 M
23 Bournemouth Pier 439 <IU.2 30.6 <2.55 <10.2 <10.2 <0.255 <5.1 1 147.90 >I
24 Sandbanks 3.06 10.2 30.6 3.57 10.2 1072 <0.255 <5.1 : 117.30 ......i  '
25 Studland No Data No Data No Data No Data No Data No Data No Data No Data No Data
26 Swanage 0.51 <10.2 .....20:4 3.06 10.2 <1'0.2" <0.255 <5.1 1 “IT2:20 V
27 Winspit 2.04 <10.2 20.4 <2.55 <10.2 <10.2 <0.255 <5.1 61.20 " V
28 Kimmeridge . 2.40 <10.2 20.4 3.57 <10.2 ' <It).2 <0.255 <5.1 81.60 V "
29 Lulworth 3.57 <10.2 15.3 <2.55 <10.2 <10.2 <0.255 <571 , K6.30 v
30 Osmington 2.55 <10.2 15.3 "4.59 <10.2 <10.2 <0.255 <5.1 86.70 V •
31 Weymouth " 1.TJ7 <10.2 15.3 4.08 <10.2 <10.2 <0.255 <5.1 7" 81.60 V
33 Portland Bill 2.04 <10.2 10.2 2.55 <10.2 <10.2 <0.255 <5.1 , 61.20 V
34 West Bay Chesil Cove 37.23 .....m r  ^5.5 2.55 <10.2 r r a <0.255 5.61 ....61.20
35 Portland Harbour No Data No Data No Data No Data No Data No Data No Data No Data No Data
37 Bridport 5.HJ 10.2 30.6 3.57 <10.2 2'0.'4 <0.255 <5:i ■ 76750 V '
38 Lyme Regis 4.08 15.3 30.6 6.12 <10.2 ....... 1TT2 <0.255 <5.1 7 127.50

Maximum level 38.76 15.3 ...... 71.4 ^ 3 0 0 ~TC'3 2U1 0.26 9.18 ! 275.40



1992 Coastwatch Survey. Metal Bio-accumulation.

Mytilus edulis mg/kg dry weight
No. South Coast As Ni Cu Cd Pb Cr H2 Ag Zn wet->dry

21 Highcliffe 2.07 <13.8 cx oc <3.45 <13.8 <13.8 <U.3fi <6.9 ; 69.U
11 Hengistbury z.u? <13. 8 13.8 <3.45 <13.8 <13.8 <0.345 <6.9 82.8 V
23 Bournemouth Pier 2.07 <1TB~ 6.9 <3.45 <13.8 <13.8 <U.345 <6.9 82.8 V
26 Swanage 2.7b <13.8 13.8 “3.45 <13.8 <13.8 <U.345— <6.9 S

Maximum level T 76 <13.8 133 3.45 <13.8 " <13.8 <0.345 <6.9 oc rv be



1991 Coastwatch Survey. Metal Bio-accumulation.

Fucus vesicuJosus mg/kg dry weight
No. North Coast As Ni Cu Cd Pb Cr

9 * Ag Zn wet->dry
1 Purton ' 11.2 18.3 28 9.8 1.9 <1.5 0.083 No Data 299
2 Aust No Data No Data No Data No Data No Data No Data No Data No Data No Data
3 Severn Beach No Data No Data No Data No Data No Data No Data No Data No Data No Data
4 Avonmouth No Data No Data No Data No Data No Data No Data No Data No Data No Data
5 Redcliffe 12.6 17.4 24 6.9 0.96 <1.5 0.06 No Data 183
6 Clevedon 9.5 13 16.9 5.4 1.2 <1.5 * 0.054 No Data 152
7 Sand Point No Data No Data No Data No Data No Data No Data No Data No Data No Data
8 Anchor Head No Data No Data No Data No Data No Data No Data No Data No Data No Data
9 Brean Down 24 31 28 18.6 ' 1.7 <1.5 0.079 No Data 432

10 Burnham No Data No Data No Data No Data No Data No Data No Data No Data No Data
11 Stolford "20 14.5 41 8.6 1.7 <1.5 0.109 No Data 224
12 Watchet No Data No Data No Data No Data No Data No Data No Data No Data No Data *

13 Minehead No Data No Data No Data No Data No Data No Data No Data No Data No Data
14 Porlock 18.7 12.4 50 4.8 2.9 <1.5 0.19 No Data 208
15 Lynmouth No Data No Data No Data No Data No Data No Data No Data No Data No Data

No. South Coast As Ni Cu Cd Pb Cr Hg Ag Z n
2l Highcliffe No Data No Data No Data No Data No Data No Data No Data No Data No Data
22 Hengistbury No Data No Data No Data No Data No Data No Data No Data No Data No Data
23 Bournemouth Pier No Data No Data No Data No Data No Data No Data No Data No Data No Data
24 Sandbanks No Data No Data No Data No Data No Data No Data No Data No Data No Data
25 Studland No Data No Data No Data No Data No Data No Data No Data No Data No Data
26 Swanage No Data No Data No Data No Data No Data No Data No Data No Data No Data
27 W in sp it1 No Data No Data No Data No Data No Data No Data No Data No Data No Data
28 K im m eridge No Data No Data No Data No Data No Data No Data No Data No Data No Data
29 Lulworth No Data No Data No Data No Data No Data No Data No Data No Data No Data
30 Osmington No Data No Data No Data No Data No Data No Data No Data No Data No Data
31 Weymouth No Data No Data No Data No Data No Data No Data No Data No Data No Data
33 Portland Bill No Data No Data No Data No Data No Data No Data No Data No Data No Data
34 West Bay Chesil Cove No Data No Data No Data No Data No Data No Data No Data No Data No Data
35 Portland Harbour No Data No Data No Data No Data No Data No Data No Data No Data No Data
37 Bridport No Data No Data No Data No Data No Data No Data No Data No Data No Data
38 Lyme Regis No Data No Data No Data No Data No Data No Data No Data No Data No Data

Maximum level 24 31 50 18.6 2.9 <1.5 0.19 No Data 432



1991 Coastwatch Survey. Metal Bio-accumulation.

Patella vulgata mg/kg diy weight
No. North Coast As Ni Cu Cd Pb Cr Hg Ag Zn wet->dry

1 Purton No Data No Data No Data No Data No Data No Data No Data No Data No Data
2 Aust i1 No Data No Data No Data No Data No Data No Data No Data No Data No Data
3 Severn Beach No Data No Data No Data No Data No Data No Data No Data No Data No Data
4 Avonmouth No Data No Data No Data No Data No Data No Data No Data No Data No Data
5 Redcliffe No Data No Data No Data No Data No Data No Data No Data No Data No Data
6 Clevedon No Data No Data No Data No Data No Data No Data No Data No Data No Data
7 Sand Point 12.2 26U 111 .....................$2 20.8 0.214 4.58 197
8 , Anchor Head 2U?t 20.3 211 230 13.3 38.9 0.225 5.56 173
9 Brean Down No Data No Data No Data No Data No Data No Data No Data No Data No Data
10 Burnham No Data No Data No Data No Data No Data No Data No Data No Data No Data
11 Stolford . No Data No Data No Data No Data No Data No Data No Data No Data No Data
12 Watchet 26.1 15 23.5 m 8.5 26.4 0.217 4.91 ‘ "T38
13 Minehead ; No Data No Data No Data No Data No Data No Data No Data No Data No Data
14 Porlock No Data No Data NoData No Data No Data No Data No Data No Data No Data
15 Lynmouth 14 8 17.3 5.8 15.5 0.167 5.23 , 88

No. South Coast As Ni Cu Cd Pb Cr Hg Ag Zn
21 Highcliffe ""131 8.03 9.5 2.32 """213 14.6 U.UV8 1'.3 85.5
22 Hengistbury 13.9 6.03 10.2 1.77 1.72 6.5 GU8S 0.84 '92.1
23 Bournemouth Pier 14.3 6.9 10.2 2.21 2.08 10.2 DUg2 0.8 95.4
24 Sandbanks 16.4 5.1 9.6 3,54 2.02 7.4 0.U83 0.93 70.9
25 Studland No Data No Data No Data No Data No Data No Data No Data No Data No Data
26 Swanage 1 ............173 4.36 .............. T2T 2.86 6.08 3.72 0.067 0.61 , 7872
27 Winspit ii 14.6 3.14 8.4 2.41 1.49 3.07 0.064 ...............117 1 52.1
28 Kimmeridge 26 4.9 8 12.1 i .54 6.4 0.09 1.78 .74.1"
29 Lulworth 15.6 9.4 83 4.2 1.71 16.4 o.ioi "  1.53 1 53.6
30 Osmington 23 6.6 8.1 7.13 1.77 8.7 0.085 1.27 793'
31 Weymouth 27.9 3.15 8.4 5.85 1.16 3.6 ' " “ 01 1.6 ^~7S
33 Portland Bill 19.6 3.71 8.r 2.49 2.21 3.96 0.085 1.24 5I.D
34 West Bay Chesil Cove No Data No Data No Data No Data No Data No Data No Data No Data No Data
35 Portland Harbour No Data No Data No Data No Data No Data No Data No Data No Data No Data
37 Bridport 16.8 12.7 11.8 4.58 2.76 26.5 0.123 1.23 82.4
38 Lyme Regis No Data No Data No Data No Data No Data No Data No Data No Data No Data

Maximum level "TTS 20.3 26.9 230 13.3 38.9 0.Z23 5.56 197



1991 Coastwatch Survey. Metal Bio-accumulation.

i»

I1 Mytilus edulis mg/kg dry weight ,
No. North Coast As Ni Cu Cd Pb Cr Hg Ag Zn wet->dry
21 Highcliffe 8.6 4.2 6.4 0.6 1.9 5.3 0.136 0.16 62.30
'22 Hengistbury 10.8 4.4 6.1 0.6 1.4 3.3 0.152 0.15 73.20 i ,

- 23 Bournemouth Pier 9.8 2.3 6.4 0.5 2.0 2.4 0.109 0.24 70.20
24 Sandbanks 12.8 2.2 8.0 0.5 2.6 1.8 0.157 0.12 73.20 ,
37 Bridport 10.2 5.0 7.0 0.6 2.5 6.0 0.200 0.10 65.10

Maximum level 12.8 5.0 8.0 0.6 2.6 6.0 0.200 0.24 73.20



1983 Coastwatch Survey. Metal Bio-accumulation.
I Fucus vesiculosus - mg/kg dry weight

No. North Coast Ni Cu Cd Pb Cr Hg Zn Fe Mn wet->dry
2, Aust 2.40 12.20 b.40 5.00 1.00 <0.1 132.00 25U.0U“ ZSTOO V
% Severn Beach 6.00 10.00 5:30 5.00 5.00 <0.1 102.00 590.00 “ iSDO V
5 Redcliffe 1.80 3.40 £90 2.00 2.00 <0.1 44.00 120.00 16.00 V
7; Sand Point 2.40 8.90 3.70 2.bO 1.00 0.10 51.00 130.00 14.00 V
10 Burnham 6.00 12.80 3.00 2.00 1.00 <0.1 73.00 yo.oo 32.00 V
12 Watchet 29.80 8.90 2.60 2.00 27.00 <0.1 64.00 320.00 42.00 V
13 Minehead 4.80 8.90 4750 3.00 3.00 <0.1 98.00 160.00 22.00 V

No. South Coast Ni Cu Cd , Pb Cr Hg Zn te Mn
25 Studiand 6.00 . 5.b0 1.00 13.00 3.00 <o;r 41.00 190.00 bo.Oo V
28 Swanage 3.50 5.00 1.10 1.00 2.00 <0.1 43.00 80.00 25.00 V
28 Kimmeridge 18.00 3.90 1.10 <1 2.00 <0.1 30OT 70.UU "12.00 •V
38 Lyme Regis 3.00 2.20 0.90 <1 1.00 0.20 23.00 100.00 18.00 1 V

r Maximum level 29.80 12.80 6.40 13.00 27.00 0.20 132.00 59U.UU eo.oo .



1983 Coastwatch Survey. Metal Bio-accumulation.
Patella mg/kg dry weight

No. North Coast Ni Cu Cd Pb Cr Hg Zn Fe Mn wet->dry
8 Weston-S-Mare 8.57 16.32 157.08 9.18 10.20 No L)ata 145.8t> 2111.40 47.94 V

No. South Coast Ni Cu Cd Pb Cr Hg Zn Fe Mn
26 Swanage 6.73 26.11 11.93 21.42 3.06 "o:3i 151.98 3192.BU 22.44
38 Lyme Regis 80.58 24.48 6.43 9.18 108.12 mu 121.38 78600 173.40 V

Maximum level 80.58 26.11 157708 21.42 “ID'817 0.31 151.98 7864.20 173.40
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1980 Coastwatch Survey. Metal Bio-accumulation.

Fucoids mg/k g dry weight
No. North Coast Species Ni Cu Cd Pb Cr Zn wet->dry

4 Avonmouth F.serratus 10.28 29.60 10.95 31.90 1.81 224.00
No. South Coast Species 7 Ni Cu Cd Pb Cr Zn
20 North Haven F.vesicuiosus 4.74 12.75 0.95 22.45 1.35 50.75
22 Hengistbury F.serratus 4.83 20.20 0.99 30.25 1.48 74.25
24 Sandbanks F.spiralis .4.48 24.65 0.96 30.20 1.58 55.65
25 Studland F.serratus 5.09 18.50 0.61 32.95 1.73 55.25
26 Swanage F.serratus 3.96 13.55 1.94 32.50 1,59 59.15
28 Kimmeridge F.vesicuiosus 5.63 11.80 1.12 26.80 1.86 50.00
29 Lulworth F.vesicuiosus 4.50 9.00 0.44 28.55 6.09 47.85 ,

30 Osmington F.vesicuiosus 4.99 12.10 0.60 31.05 1.98 50.60
31 Weymouth F.serratus 5.35 24.83 0.75 41.20 2.22 208.00
32 Church Hope Cove F.spiralis 3.82 10.45 0.70 32.95 1.77 40.10
33 Portland Bill F.spiralis 5.67 13.50 0.42 27.00 1.44 44.80
34 West Bay F.serratus 6.03 13.50 1.03 36.76 1.82 158.20 i
38 Lyme/Bridport F.serratus 13.35 19.75 1.89 39.40 1.83 541.00
39 Freshwater F.spiralis 3.60 9.86 0.32 32.00 1.56 65.30

Maximum level 13.35 29.60 10.95 41.20 6.09 541.00 i



1980 Coastwatch Survey. Metal Bio-accumulation.

Patella vuJgata mg/k,g dry weight
No. North Coast Ni Cu Cd Pb Cr Zn wet->dry

4 Avonmouth 9.14 61.08 44.59 33.77 7.67 267.19
No. South Coast Ni Cu Cd Pb Cr Zn

20 North Haven 2.98 27.88 5.85 29.35 5.69 72.58
22 Hengistbury 2.32 40.69 8.05 22.78 1.91 67.49
24 Sandbanks 3.55 28.92 5.17 37.20 2.75 74.52
25 Studland 8.17 23.68 2.00 34.91 ,2.78 72.66
26 Swanage 1.89 31.66 5.62 38.73 1.48 76.08
27 Winspit 2.05 25.28 3.90 18.74 1.19 58.15
28 Kimmeridge 4.94 28.37 6.70 32.30 2.46 73.82
29 Lul worth 2.58 27.78 4.40 26.48 1.76 65.60
30 Osmington 1.80 29.55 5.46 17.80 1.98 56.22
31 Weymouth 4.11 20.14 3.67 22.95 5,61 88.28
32 Church Hope Cove 3.09 21.71 1.66 20.19 1.47 49.04
33 Portland Bill 3.22 22.72 5.28 34.46 2,15 46.96
34 West Bay 4.29 22.79 1.91 32.15 3.57 46.57
38 Lyme/Bridport 4,12 24.76 3.28 46.15 5,27 60.36
39 Freshwater 3.16 33.41 2.39 26.88 1,60 44.67

Maximum level 9.14 61.08 44.59 46.15 7.67 267.19



1980 Coastwatch Survey. Metal Bio-accumulation.

Mytilus edulis mg/kg dry weight
No. South Coast Ni Cu Cd Pb Cr Zn wet->dry

21 Barton-on-Sea 3.37 30.90 5.58 16.70 1.98 193.00
22 Hengistbury 3.66 27.10 1.07 14.30 2.93 297.00
24 Sandbanks 1.16 17.28 0.95 12.38 1.01 168.46
33 Portland Bill 5.28 54.90 1.12 32.55 5.12 224.60

Maximum level 5.28 54.90 5.58 32.55 5.12 297.00
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1992 Fucus vesiculosus Copper

Notes

Levels are in mg/kg dry weigHt 

?  = No data available

-  Acrnal value 

= Less than limit of detection
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1992 Fucus vesiculosus Cadmium

Levels are in mg/kg dry weight 

?  = No data available 

Actuzil value

Notes

o-o =
= Less than limit of detection

Job Tab: CoMtmtch Bo-jotumkilEOn 
^  aiiaila |

s

S. J. White, Gloiogj Laboratory. 
NBA W«*e* Be*Un! ftocn Hw k  

Sra ta a  B u r in a iM , 
Sandford Forum, Dwacl

i i



1992 Fucus vesicidosus Lead

Severn Estuaiy

o  ©

= 50 mg/kg

= 25 mg/kg 

= 5 mg/kg o-
0  =

Levels are in mg/kg dry weight 

?  = No data available

Actual value 

= Less than limit of detection

Notes

Job Title: CoMtmtditfco^cusaitaion

IttA

&. J . Whtt*. Bolojy laboratory, 
NRA Wcmcx Reglcn, Rnen Houm 

SunrU* Butfrm  Ftak. 
EbodTard Fanan, Denct.

, I 1



1992 Fucus vesiculosus Chromium

Severn Estuary

o  o

= 50 mg/kg

= 25 mg/kg 

= 5 mg/kg OO

Notes

Levels are in mg/kg dry weigh 

?  = No data available 

= Actual value

= Less than limit of detection

JabTttk: Ob—twiiih Bo-wcumletton 
Preyaiima | J

I i I
S. J. White, Bdogjr U banlay, 

NRA Wcaacz Re^txv Rtvtra Houm 
Budncn rark, 

Sandford Penan. Dvnet
I 1



I

1992 Fucus vesiculosus Mercury

Severn Estuary

o  o

= 0.5 mg/kg

= 0.25 mg/kg 

= 0.05 mg/kg

Notes

Levels are in mg/kg dry weight 

?  = No data available

o-o =

Actual value

= Less than limit of detection

JobTKlr CoMtwxtch Bto-aoamaiUUaD IVBp'IUftM |
fttpfd

f i

S. J. White, frdqgy’Lahti «lay. 
NRA Wema Re£cu, Rhn Hguh Sunrla* Buatneaa Ptafc. 

BbnSord Forum,' DencL1 1



I

1992 Fucus vesiculosus Zinc

Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual valueo-o ■
= Less than limit of detection

Job Tide: fn—r—rrli Hit ■ lilnnU w i
Prryamfff |

I ft. J. WhSa, Bidogf U h w tay , 
NRA Wcm b  f t g n  Rtwen Koum 

SuBtM Buadbm Fferk, 
Htndfard Pomm. DaraeL

1 1



1992 Fucus vesiculosus Silver

Levels

Notes

are in mg/kg dry weight

-N o data available

o = 
o -

Actual value 

= Less than limit of detection

JcfcTttfe CbHtWlctlBMDODBl̂ llBD Itapmu* ' ;
mpna

f i -

& J. Wtt* Bt&cr Iffconiliy. 
RMVbMiRq^ai,liinBai fltnrtst BkMliHiftiL 

flwlbrd Item Dn* '• -I 1



Levels are in mg/kg dry weight 

?  = No (lata available

Actual value 

= Less than limit of detection

Notes

o-o =

JobTttk: OotftMltch Ĝ BBQUZBll̂ kD 
(n p o sM

I 8. J . Whlto, BuLcgjr UbcrHay. 
NRA Vm o  Rctfco. R m  How 

8uBl«BadDCNM , 
f a u n  OwiL

I 1



I

1992 Fuciis vesiculosus Nickel

Severn Estuary
= 50 mg/kg

= 25 mg/kg 

= 5 mg/kg

Notes

Levels are in mg/kg dry weight 

?  = 

o-
= (Less than limit of detection

are in mg/kg dry we: 

No data available 

Actual value

JcbftdK f>—f  filittil ■umiwdriMi

I ft. J . Wtdts. Btlccrl^ontoqr. 
rTfl i r « f i  nrtfm rrm flrnr- 

tksalm  Burtons hrfc, 
Baadfard town, Oantt

1 i



I

Notes

Levels are in mg/kg diy weight 

?  = N o data available

= Actual value 

= Less than limit of detection

Job Title: CowtwKtch Bto-aoeuaulrtoD 
f tc p m M

£
&. J. WhtU. Bd-ogy LtboKtory. 

NRA Wr—rt Regtti, lh u »  Houm 
Sunrtte Butfnca* tok , 

Sandford Forum. Dorwt.
1 1

i



. 1992 Patella vulgata Mercury

oo

Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

JobTtdr Cuftvitch BkhMtunulfQcn

I S. J. Whtta, Gldocjr'lJtbarttary, 
NRA W «m  Rr̂ cn. Rtven Hou« 

8unut BuMd m  hfk, 
BUndfard Forum. Donct

1 I



!
1992 Patella vulgala Chromium

Levels are in mg/kg dry weight 

?  = No data available

Actual value 

= Less than limit of detection

Notes

o-o-

Job Tltte: Cu—tw h ii tto-«fwin»d«tMo
| 1

Plftptud S. J . Wbts, ftdogr L*lxr«tary. 
NRA W m a  f t j w ,  RtW» Hcum 

Surnlat BUatnea* fhrt, 
BUadford Penmx B ond

I ’



I II
r

Notes

Levels are in mg/kg diy weighjt 

?  = No data available 

Actual valueo = 0 =
= Less than limit of detection

J<* Title: Blo-Mcunadatton
h flp W N  |

Prepared S. J. White, Ildagj U bontaj, 
NRA f f w n  ftegka. Rftcn Houm 

SunrlM BualneM Pkrk. 
Btandford Forum. Donct

I 1



1992 Patella vulgata Cadmium

o  o

Severn Estuary
250 mg/kg

125 mg/kg 

25 mg/kg

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title:
Pi oj

fttpawd 8. J. WhBi, Ekciegy Laboratory. 
WRA W m n  Region, Rtvcn Houti 

Sunrlo B uttw i Pwk. 
B tm Jad forum, D m tt



1992 Patella vulgata Copper

Levels are in mg/kg dry weight 

?  = No data available 

= Actuiil value

= Less than limit of detection

Notes

Job Title: CoaatWBtcfa Btt-accumulation
PfOpiQXIM

i n k

S. J. wha*. Belogr Laboratory, 
NRA Wcmci fteglai. Rwui Houm 

Bu dm i Piulc, 
Btcndford Forum, Dcnct



1992 Patella vulgata Arsenic

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

JobTttk>: Coactwstrh B o accumulation
hlflU DH

Prepared

£
8. J. White, Bldagjr Ltbonluy. 

NRA Vemrx Rtgen. Rtven Houk 
SunrtM BtnUn* Pkrk. 

Sandford forum. Dorset.



1992 Patella vulgata Zinc

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Tttl*: Coastwctch Bio-aoounuUtMi 
tVagranmne

Prepared S. J, Whit*. Bleionr Labcratay. 
NRA Weaaoi Region, R u n  Hsum 

Sunrta* Buatueaa Pferk, 
Q m d vd  Forum. D v x t



1992 Patella vulgata Silver

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job lUk: Contwiich Eko-acounuUacn

Prtprtd S. J, Wha«. Balog? Ubwwtay, 
KRAWa^l fegen. Rjwr» Houm 

SuniM Buubcm Rvk. 
Sandford Tenon, Dortct



1992 Mytilus edulis Arsenic

Levels are in mg/kg dry weight

?  = No data available
t

= Actual value

= Less than limit of detection

Notes

Job Title: CouWildi Bo-eccumulaQon 
Prtyrmmc

I S. J. WhtU, Blelqeor labanU rj. 

NRA V m o  Rc^tzx Rfterm Hamc 
SunrUe Budneuhrk. 

Sandford forum, Deract



1992 Mytilus edulis Nickel

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

JobTttk: Coutwslch Blo-aocutmlsaon 
PtefiMUMMC

Prepared
by:

NKA

S. J. While, Ihdogf Laboratory. 
NRA Wcmcx Region. Rm n Houw 

S un ln  Duslncw Pfcrk. 
Sandford Forum. Donet



1992 Mytilus edulis Copper



• oo

Notes

Levels are in mg/kg dry weight 

9  = No data available 

= Actual value
t

= Less than limit of detection

Job Title: Coxtwateh tko-amutulstun

ftciNBcd

£
S. J. Vhttc, Bktogy Ijhanlay , 

NRA Wcma Rqpcn. Riven Houm 
SumtM ftmwM  Perk. 

Sandford forum. Dorset.



1992 Mytilus edulis Cadmium

Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

South Coast Job Tltl«: n itim nnlattan

Prepared
*5r:

HJU.

8. J. Whtte. 3ciog7 Lcboratn?, 
NRA W cntt Hr|m , Rlius Haw 

Sunrise BkMtnca* Pfcrk. 
Sandford Foum, Dorset.



1992 Mytilus edulis Lead

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Joblttlc Cmntwtcfa B»«cqimul«ann 
IVqpvssiM

I*:

£
ft.il. Whtta, ftd q p  Laboratory. 

PfRA W«mcx teflon. Rhcn Houk 
Sunrti# Burttte** P*rk. 

EtandTort Fonan, Dorset



1992 Mytilus edulis Chromium

Severn Estuary
15 mg/kg <p

I#

7.5 mg/kg

1.5 mg/kg

South Coast

Notes

Levels are in mg/kg diy weight 

?  = No data available 

= Actual value

= Less than limit of detection

Jobidk: C ooM cti B»acamiilidco

I* :
S. J. Who*. Bldagr Laboratory. 

NRA Waats Repm, ftven Houu 
Sunnae Buatim  Park, 

Sandford Fonmx DaneL



1992 Mytilus edulis Mercury

Levels are in mg/kg diy weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: Cotttwstch Bto-aooumiUoon

Prepared 
b j :  . & J. White. Gldoor Libontny. 

NRA V c a a  Rqpm, Rmra Houm 
SurslM Buslncs* Purk. 

Bandfard h n n  Demt



1992 Mytilus edulis Silver

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title;
F liy u in a

Prepand S. J. White. Ekcicgy Libcnlaj, 
NRA Wcaacx Region. W»u» Hau« 

SunrlM Buatncw Pferk. 
Sandford Forum. Ooraet



1992 Mytilus edulis Zinc

Levels are in mg/kg dry weight 

?  = No data available.

= Actual value

= Less than limit of detection

Notes

JobTKle:
MIWI*

bf-.

£
S. J .  Whtta, B dogr labm tssy, 

NRA V n t a  Reglcn. R tv n  Hcum 
SunrlM B u d m t to K  

{Sandford Jorum. Donct



1991 Fucus vesiculosus Arsenic

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title; Coaatwmtch Bo-ascunuUttti 
JYô i m in

S. J. White, ndcgf L*ber«tary. 
NRA W cua Region. Rtm* Hauw 

SurnlK f tn f rw  frrk, 
Sandford Forum, Donct



1991 Fucus vesiculosus Nickel

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: Coatttmtch Bto-*canEul*Uan 
ftmpniHBe

fttp red
by:

S. J .  White, Bldogy Laboratory. 
NRA Wcmcs Region. Rivera Houm 

3unrl»e B udncw  P«rV. 
Blendfort Forum, DorwL



1991 Fucus vesiculosus Copper

Levels are in mg/kg diy weight 

?  = No data available

Notes

o-0 =

= Actual value

= Less than limit of detection

JcbTttk: CoMhntcti Bo-acaomlxQczi 
IVflpmnt

fttpwtd S. J. Who*. BtoloKr Laixaalny, 
NRA W m n  Regcn, Rtw-i» Houm 

SunrU* lkntnew ftrk, 
BlcndTord Forum. Doract.



1991 Fucus vesiculosus Cadmium

Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: CoMtwmtch Eko-aocunuttOm 
Pngranma

by:

£mu

8. J, Whitt, Rdegy UK««tay. 
NRA W m n  Re0<n, Rr*er» Heux 

SwtrtM BtMtneM fork. 
Bandfanl Fonsn, Dorset



1991 Fucus vesiculosus Lead

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: Coaatwatffa Bo-aocuomilstlao 
A ip  l u m

P u p u d 8. J. Whitt, Qlstogy Laboratory. 

NRA W«m«s Beptn, n*um Hcu« 
Sumiat BkadncM FWk, 

Sandford Forum Dorad



1991 Fucus vesiculosus Chromium



Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Job Tttk: C u a tu ld i Bo-M auuhooa

Prtpam) S. J. Whtt*. fkdcgjr Laboratory, 
NRA Vcmo K tpoa. Rtwrm Houm 

S m lK  Bustnea* Ptrk. 
Stanford rorum. Doract.



1991 Fucus vesiculosus Mercury

Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

* Less than limit of detection

Notes

Job Title: PimlM dti ttn-aawmiilaHaw
PuyiBHIa

Prepred S. J . White, Ekdegf Laboratory. 
NRA W m n  Region. Rlmi Houm 

Sural*  BmtaM Pkrk. 
Bmdfinl fonim, Dorset



1991 Fucus vesiculosus Silver

Levels are in mg/kg diy weight 

?  = No data available

= Actual value - 

= Less than limit of detection

Notes

Job Title: Ootttwatdi Aft-aecuBulatiao

by:

S .

S. J . Whtt*. Bldcgf Ubenloty, 
MtA W«m o  Retfcn. f e w  Kcum 

Suibiib Bittmtu te k t 
Bandfen) forum. Dorset



1991 Fucus vesiculosus Zinc

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job-ntk: CoMtmtchB^ieaiiiulilkB
IVtyilUDM

Pupged S. J. WbtU, Btltpf Labanliay. 
NRA Vm o  Re£on. R )m  Houm 

SuorlM B u rim P to i 
Bradford forum. Dared



1991 Patella vulgata Arsenic

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: CoMtmtch Bift-aoaunuUaon 
h c fr in B i

8. J . Whit*, Ifccicgy Labentoiy. 
NRA Wcm«k ftetftn, Rrwn Houw 

SuhIm Durimfl P u^  
{Sandford Tatum. Dnct.



1991 Patella vulgata Nickel

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

<

Jo b H tl* Coesfwetch Bto>«ocunul«ttan 
h u p lU lM

hr:

I f l A

8 . J .  Whtt*. Btalagy Laborataj. 

PfRA W o r a  Regan. I t i m  Houm 
f tn r i ic  Bumikm h fk , 

BUndford Forum. Daraet



1991 Patella vulgata Copper

Levels are in mg/kg dry weight 

9  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title; Coutwstch Bio-accunxiljrtkxl

I S. J.'VfatU, Ekcfogy Laboratory. 
NRA Weuct Rc#<n, Rtma Houac 

S im te  BuiLmm Prh. 
Sandford Forum, Donet



1991 Patella vulgata Cadmium



oo
Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

JobTttk: fca ti— trh
ftn |l miiim

S. J. Whtte, Bdogy Ubcratoy, 
NRA Wcbmx Reglen. Rnm  Koum 

tTimrtt Hmlnm PrV 
B u fo rd  Forum Donct.



1991 Patella vulgata Lead



Notes

Levels are in mg/kg dry weight 

?  = No’ data available 

= Actual value

= Less than limit of detecti<m

Job Title: Bo»«ccuizukttan
PnQ U IM M

by:I S J. Whoa. Bdcnr Laboratory. 
NBA Wcmcx Rr*h*v I t m  Houm 

Su bim  Bmmcn 
W.mffml forum. DcncL



1991 Patella vulgata Chromium



Levels are in mg/kg diy weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

JabTttk: Cowtwetcfa Ek»-ttcunail«Oon

by:
S. J. Whtt*, Bdagr Laboratory. 

NRA V c a a  RcgKn. R u n  Houw 
S im la  B uilm i Park. 

B m fo d  rerun  Donet.



1991 Patella vulgata Mercury



Notes

Levels are In mg/kg dry weight 

9  = No data available 

= Actual value

= Less than limit of detection

JdbTKk:
Pwy ■naiM

rVtpwwl & J . Whtt*, Ikdogr Labontay. 
NRA W<mcx He# on. Rrwn Houm 

SuzM «  B u ttnw P trk . 
amdTord Ftrum. Donct.



1991 Patella vulgata Silver



Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Jab Title: Coaitntch
h i y i u m

1 S. J. WfaOe, tfcdqgy Laboratory. 
NRA Wo m i  Rcflctx Rrwrs Noum 

SunrtM Bustma M ,  
BUnKord Ftarrna, DcracL



1991 Patella vulgata Zinc

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

. = Less than limit of detection

Notes

Job Title: Coaatwateh Blo-aoounulaUcn

Prrp«rwJ 8. J . Wttts, adegf Labontcry. 
MU Vcmcs Reg on. Rhen Kaux 

Sundae Phrk. 
Stafford Tarum . OaraeL



1991 Mytilus eduLis Arsenic

Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job title: Cotstwclch Bo-accunulatioD 
h r ^ i o D i

£
S. J . Wfatu, Bcicgj Laboratory, 

NRA Wcmcs R tfiai, PH tn  Houm 
SunrtM Buc&km h r t .

Sandford Forum, Dorset



1991 Mytilus edulis Nickel



Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: CouMittfa B ^icQ tsulttkn

Piifarui
bj:

S. J . Whffe. Boiogy labonlary. 
NRA W irnt Rc^ia, Rnu» House 

SunrlK Bmtneaa Park, 
GUndford Forum. Donct



1991 Mytilus edulis Copper

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

JobTttk:

i S. J. Whtt«, Efcdcgf 
NHA Wcmcs feftm. Rhm Houm 

SuraUe ButfntM Rvk, 
{Sandford Forum. Danet



1991 Mytilus edulis Cadmium

South Coast

OO

Notes

Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

JcbTnk: CoMtwalch Blo-aoouxmlstkn 
PrcgnanDe .

■ t* :

tNKA

S. J . Whtu, Brfagjr Ubentary, 
NRA f f m n  Rt^ai, SM n Houm 

SunriM ftm nt— P«rk. 
GUndTord Ftonaa, Dorset.



1991 Mytilus edulis Lead

Levels are in mg/kg dry weight 

?  = No data available

. = Actual value 

= Less than limit of detection

Notes

Job Title: Coartmteh Ao-aeauwlafbn

1 S. J . Whita. B tltff Ubonlay, 
NRA VcMa Region. Rivers Koum 

SunitM BuoncM P«rk. 
Btndfard Fdrum, Darwt



1991 Mytilus edulis Chromium

Levels are in mg/kg diy weight

?  = No data available • t

= Actu;al value '

= Less than limit of detection

Notes

JcbTltk: Coaatwatch Bto-aoamulcttai 
fttym iiic

Prepared
by:

S. J. White. Eksiegy Laboratory. 
NRA Winaex Rrglai, Rnoa Houac 

Sunrlae BuMneaaPark. 
Sandford rorrnn, Dorset.



1991 Mytilus edults Mercury

Levels are in mg/kg dry weight 

9 = No data available 

= Actual value

= Less than limit of detection

Notes

Jcfe Tttk: PlIMlWlI h fllTT
RfiystxHD*

Prepared
bt :

e
N U

3. J. Whtta, Bdtyr Laboratory.
NRA W a in  Rc^cix Rliui Houm 

3unrl» Buttnow P*rk. 
B ia lcn l forum. Donct



1991 MytxLus edulis Silver

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: Cowtwitch Eko-ammiUtkm 
RrtfnnBM

frcparal
fajr:

5 J. WhtW, Biology U&aratay. 
NRA W tn a  Rc^cn, Rnm Hook 

Sunrise B u A m  P*rk. 
Btandford Forum, Donct.



1991 Mytilus edulis Zinc

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: CootwKtch Bo-accumulstkn 
PrqgrnmM

Pncpcred
t j - .

$IfK A

S. J. Wfaos. B d cp  U b m to j, 
NRA Wh i o  ftepon. Rnen Houw 

Sunue Buoieu P*rk, 
BUadford Forum, Dorset.



1983 Fucus vesiculosus Nickel

Levels are in mg/kg dry weight 

9 = No data available 

= Actual value

= Less than limit of detection

Notes

Jcfa TOW: OQMtntch H fcwwwiliHm
h v p m M

ftcpun) S. J. Whtto, &cle(f Laboratoy. 
NRA W<aaex Re^cn. Rhcra Houm 

SuntiM Bustnc«* Park. 
Sandford Forum Doract.



1983 Fucus vesiculosus Copper



oo
Notes

Levels are in mg/kg dry weight 

7 = No data available 

= Actual value

= Less than limit of detection

Job Title: C o M tw ild iB »ia u iiik la i
lYegrmme

&
S. J. Whtlfl. Ekdqgy 

VRA Wmaa Region. fttcn Noum 
SunrtM BuatneM^rk. 

Sandford Forum. Dorect.



1983 Fucus vesicidosus Cadmium

Levels are in mg/kg dry weight 

?  = No data aivailable 

= Actual value

= Less than limit of detection

Notes

Job Title: CoMtmtdi Elo-aeouxnuUltai 
rron«n«ii»

S. J. Whtte. Bdofr Laboratory. 
NRA W m n  Rzglcn, RM n Houm 

SuntlM Buatmaa hrk, 
Sandford Forum, Oanct



1983 Filcils vesiculosus Lead

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

JobTltk: CoMtwstcfe

by;

£IfKA

S. J. Bd(0  Uboamy, 
NRA Wcmcx Region. Rtar* Houm 

Burnt** Bu*tnr— Pvt. 
Sandford Forun, Donei



1983 Fucus vesiculosus Chromium

South Coast



Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

J o b  Title: f V lM tW f f h  B i t  « m n n i l « l l i w i  

h f l ^ s m c

I 3 ,  J .  W b tt* , E fcd eg r L a b o n t o y .  

N R A V c M a  ff c y u n . U n a s  H o u m  

8 w M w  B u r tn r —  Pfcrh. 

E t a i d b i )  F a r v s a  D o r s e t



1983 Fucus vesiculosus Mercury



Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Job TRle: Coastmtch fko^accunulstton
PkU|IIIIlUC

«* = 

e
NRA

ft. J. Whit*. B d a 0  Lftbontar ,̂ 
NRA Wcmcx Region, Rftnj» Houtt 

Sumuo ftftnt— Park. 
Sandford torum. Danet



1983 Fucus vesiculosus Zinc



Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Joblttle: CnmhMlfii AAMBiindifkn
ft  H i inn  b

I 9. J, Whan, Hal agy Laboratory. 
NRA Wcmcx Rhcr* Houm 

Sunrlae Butlne** fork, 
Bmtfan) Forum, Dcnct.



1983 Fucus vesiculosus Iron

Levels are in mg/kg dry weight 

?  = No data available

Notes

o -  o
Actual value.

= Less than limit of detection

Job Title: CoMfcmtch Bto-Mcuszulattoa

Prepared 8. J, White. Bldqcr Laboratory. 
NRA V w a  Region, Rims Houm 

Sumtt* B u d m  Pkrk, 
BUndfanl Fanna Danct



1983 Fucus vesiculosus Manganese

Levels are in mg/kg diy weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

JebTOk: Go^ftwtcii Bto-MOlDulsOon 
Aupauiut

I S. J. Whoa. Btdog; Laboratory. 
NRA W«aaex RtJIm. Rtara Houac 

Sum** Duatm  fork. 
BUndford forum, Doract





1983 Patella vulgata Copper



Notes

Levels are in mg/kg dry weight
v

?  = No data available 

= Actual value

= Less than limit of detection

Job Title: CoMtwstch Qo-KxunjuUOon 
IV iy m n t

ftrpmd S. J. WhtU. Bui o p  Laboratory.
NRA Wi m b Rc^cn. Rliui H aw  

Sunrtn Buctnew Pkrfc, 
BmdTad f o m  Oonct



1983 Patella vulgata Cadmium

Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

JobTllfc: Coastmtch Bo-accumilaaon 
h iy iu im t

n  " d S. j .  Whn*. adogjr Ubananx 
NRA V«Mtx B t jm ,  RNer* House 

SunrtM Buctra* P*rt 
Ebndtonl Forum, Danct.

b j :



1983 Patella vulgata Lead



Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Job Title: OoMtwstch tto-eocumaUaon 
P n p n m

S. J, WhBe, {kdcgjr Lcbaratay. 
ffRA Wcma Retfai, R hn Houm 

SumUc BuatncM Park. 
BUndfard Forum. Dorset



1983 Patella vulgata Chromium

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: Coaatwstd) Efco-aocunulaUoa

Pupftd 8. J. Whit*. Btdcff U lw lu y . 
NRA W wrx fc£<n, Rhui Houk 

Sum** ftMtn—  P r t. 
j Hanford Fonnn. Dend.



1983 Patella vulgata Mercury

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: CoMtnitdi Sto-aoounulaOon 
fttyu iiy ii

Prepend
W : 

NRA

9. J. Wfatte, Bkbgr Laboratory. 
NBA Wenex RiJ1<tv Bhen Houa< 

9umua ButtneM Ifcrk. 
BandTanl Faruax D n c l



1983 Patella vulgata Zinc

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: Pn«atwifrh Hto-MwmiilrfiM
* mww

Prepared
by:

m u

8. J. Vhtta, Bdogp Labmaki/. 
NRA Wcmcx R ^ a v  S h a i Houm 

Suratae Ptrk, 
Sandford Forum. Dorset.



1983 Patella vulgata Iron

South Coast

Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

-  Less than limit of detection

Job Title: Cu—twtnli B ^aocu iu litlon  
Prt*i«iiJLue

P rtp rtri 8. J .  Whtt*. Buicgf iMbazUry, 
ffRA Wcmci Re^co. Rtvtra Heuw 

VmrUa ButfneM Pkrk. 
BUndford F m n , D o x t



1983 Patella vulgata Manganese



oo
Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit 6f detection

Notes
V

a

Job Title: Cnmtw>frh fto-aceunailatton 
Prqpaiime

S. J . Whttc, B d a p  Laboratory, 
NRA W c m c x  ftefim. Rmrn H o u m  

Sunrtae Budneaa A rt, 
(Sandford Forum, Dorset.



1980 Fucoid seaweeds Nickel

Levels are in mg/kg dry weight

?  = No data available
\

= Actuzil value

= Less than limit of detection

Notes

\

Job Title:

e
NRA

S. J . Whtte, Bdqtr U tontojr. 
NRA W m B ffcfjfxv Rnera Houtt 

Sural* Buatneaa Park. 
Sandford Forum, Dorset



1980 Fucoid seaweeds Copper

Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

JobTttk: CdMtntch ns.uaiB i]li(ltn
nuciiamiic

3. J .  VfaSa, B degf Labontay, 
NRA f f a m  Rcyltn. f t m  Houm 

Sural* BmtnrM ftr t, 
Banian) Forum. Dared



1980 Fucoid seaweeds Cadmium



oo
Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

JabTKle. CoMtwatch Bo-Bocuaulaoon 
Prtyrahum

IYtp«rtid S. J . White, ndcgjr Laborrtory. 
NRA W m a  f t f a i ,  Rnus Houx 

Surate BurtncM Itark. 
EUndTan) Forma Danct.



V

1980 Fucoid seaweeds Lead



oo

Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Job Title: Coaftfwctch IWwcuxDuUtkzi

FVtprtd
h r : £

S. J . WhlU, Buiagy leborstay, 
NRA V tM a f t f a ) ,  Mi d i  Houm 

9unrte* Burtncaa Ftarfc, 
{Sandford Forum. Dvml



1980 Fucold seaweeds Chromium

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: CoMlwHch EKo-aeamiUtlon
h p B D I

Kepaied 
br :

S. J. White, ftclcgf Laboratory. 
NRA ff iw a  Ik fin , R n n  Houm 

SunrUe Buctnea* Pkrk. 
Q m fv d  Forma Dnct.



1980 Fucoid seaweeds Zinc

Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job TUle: Pnaeneitrh {ko-aocunulattoD 
Plupamme

m
>*

\ i S. J. Wfatu. Btdegf Laboratory. 
NRA Wcmci Refen. Rncn Heu« 

Sunrlee Buftnee* Park. 
Sandford Fcrua. Dmai



1980 Patella vulgata Nickel

Levels are in mg/kg diy weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

South Coast Job Title: Ctmtwlch tko-eeamuUtlan 
h tp n u iH

IVtprtd 8. J . WhJte, Bdogy Laboratory. 
NBA Wi t t  Recoil, Rtwri Houw 

Sutsue BuHdbm h rk . 
ElunfuiJ Forum. Dsnet.



1980 Patella vulgata Copper

South Coast

OO

Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

JobTttlc HllMl— till Bln MHirnJ«tlew
Pi ̂  miiM

Ptrprtd
bj-.

§
9. J . B diyf U lm la j ,  

NRA W m a Region, Itau i Houm 
SunrlM Bustncas te k . 

BandTerd Forum. Oorwt



1980 Patella vulgata Cadmium

Severn Estuary
250 mg/kg 7

125 mg/kg 

25 mg/kg

South Coast

OO

Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job "Me:
lVB|iumii

8. J. White, Efcdegf tiboM oj, 
NRA Wcmcs Rctfon. B tw  Houm 

SunlN  Bwinwi Perk. 
Sandford Fonsa Donct



1980 Patella vulgata Lead

o
o

Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Job Ink: Co—twteh fto-*x»n»ilflnp
A Ufl UIBW

Pn.pt id 
by:

m R

S. J. Whtte, B degf1 
NRA Wcmcx Rt*l«v Rhen Houm 

9uv1n  B uilim  h ih , 
Bedford forum. Donct



1980 Patella vulgata Chromium

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

Job Title: Coartwttch Ho-accumulation 
r n p o m

Pitpwed

i

S. J . Whtt*. BoJogj Lcborstoy. 
ffRA f f n m  Rcglav Rtvera Meux 

SuihIm  BmlTm Pkrk. 
BUndfoH Forum. Donct



1980 Patella vuigata Zinc

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

South Coast Job Title: CoMtwjtfch Blo-aocumUrtion 
h  um A

Replied S. J. Whtto. Rdcgy Ltboatoy. 
NRA W e n t  Rcfcn. R h o i Houk 

Sunrlac Burtnea* FM , 
BUndfenl Forum. Dond.





1980 Mytilus edulis Nickel

oo

Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Job Title: OoMtiilU) Ek»-aocunul*tk» 
Program*

&
ft. J. Vfatta. Q elegy laboratory. 

NBA Wcma  Refitn, Rlncr* Houm 
S im la  Budneaa fork. 

Forum. Donct.



1980 MytHus edudis Copper

Levels are in mg/kg dry weight 

?  = No data available

' = Actual value 

= Less than limit of detection

Notes

Job Title: Coactnteh Bo-aconmlaaon 
P n p t t n i

Prtprtd 8. J. Whtte. BdogT Ubmilay. 
WRA Vm m  Rrtfcn. ftwra Roum 

SunlM  Btwuyw Writ, 
Blandfard forum, Dnraet



1980 Mytilus edulis Cadmium

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

JobTHk:

©
NRA

S. J . White. Bdegp U bm toy. 
NRA W m a Reg ox Rnus Houm 

Sunrtta Bu*tra« Ptrk.
Sandford F a v n  Do k l



/ 1980 Myttius edulis Zinc

Levels are In mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Notes

i

Job Title: Ccmtwatch Eto-acalmilitkin
f^Q^UUM

t¥ep«rtd

i l l

S. J. WhS*. Bctcer LaborMatf. 
NRA V m m  Rtfiea. Hnui Koum 

Sunrut f t n i w  M ,  
Sandford Forum, Domt



1980 Mytilus edtdis Chromium

i

Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

Job Title: Coaatwatch Efco-MCumutaUea

Prepared 5. J . Wfatt*. Btatcgf laboratory. 
NRA Vcaaa Region. RMn House 

tanrtae ft Mlnrm  Park. 
{Sandford Forum, Dorset



1980 Mytilus edulis Lead



oo
Notes

Levels are in mg/kg dry weight 

?  = No data available 

= Actual value

= Less than limit of detection

i

Job TUlt: CoMtmtch Bo-aocunjuUtton

Prepared

tNRA

6. J . White. Btckff U lm ta j ,  
NRA W c m c x  Region. Rncn House 

Suralae Buctnew Pkrk. 
{Sandford Fonmx Doraet.


