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ABSTRACT

A three-year study was initiated in 1990 to examine the impacts on the benthos arising from the

commercial exploitation of marine aggregate deposits off the English Coast, including processes of

recolonisation following disturbance. The first part of this study has involved an assessmenl of regional

differences in the nature of sand and gravel assemblages. Stations were located dose to areas licensed for

aggregate extraction, but were not subject to the direct influence of dredging. The areas surveyed included the

Isle of Wight and Hastings off the South coast, and Lowesloft and North Norfolk off the East coast

Preliminary results indicated thal although there was significant regional variability in the structure of

fauna! assemblages, it was nevelt1leless possible to identify similarities between those associated with the gravel

deposits off Hastings, the Isle of Wight and North Norfolk. In particular, lhe bryozoons F1USIra foliacea and

Alcyonidium sp, the slipper limpet Crepidulafornicala and the ascidian Dendrodoa grossularia, were present at

all these locations, as were a number of species of hydroids. These are typical of a relatively stable graveVshell

sediment Indeed in these deeper waters, of about 20 m, erect bryozoans and hydroids may be considered 10

occupy a niche which in shaJlower water is often dominated by algae, and these tau may therefore have a

signifleant role 10 play in providing cover and food for many other benthic organisms. However, off

Lowestoft, there was a much reduced species complement and it was noticeable that colonies of hydroids such

as Tubularia sp were smaller than elsewhere, indicating a higher degree of natural disturbance at the seabed.

Possible explanations for regional variabilily are discussed, along with an outline of future project

work.

INTRODUcrION

The benthos inhabiting gravel sediments off the UK coastline have been investigated on a number of

occasions. In particular, wide scale surveys of the English Channel by (arnong others) Holme & Wilson

(1985), Holme (1966), Davoult el al. (1988) and Davouh (1990) resulted in the identification of a number of

distinct assemblage types which were cIosely related to the physical environment On a more locaI scale,

studies off the Isle of Wight (Lees el al.• 1990, Collins & Mallinson, 1983, 1989), Hastings (Rees, 1987),
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Soulhwold (MiIIner el al.. 1977) and lhe Norlh Norfolk coast (Harnond, 1963), have provided descriptions of

the biology of gravel deposits, either in their natural state, or in relation to lhe impacts of commeccial aggregate

extraetion (see also Lees, 1989).

As part of a joint project~een the Ministry of Agriculture, Fisheries and Food and the ClOwn Estate

Commission (who own most of lhe seabed wilhin the British sector and who are responsible for its

management) an assessment has begWl of regional variation in lhe benthic fauna of gravel deposits at or near to

sites of commercial extraetion off lhe English coastline so as to initiate a study of recolonisation of dredged

areas. Drawing from existing and new information, lhis paper provides a preliminary assessment of the benthos

at four areas, namely lhe Isle of Wight and Hastings off the Soulh coast, and Lowestoft and North Norfolk off

the East coast (see Fig 1).

METHonS

1. FlElD SAMPLING

All sampies were coIIected with a modified Forster anchor dredge (Forster, 1953). Sampies off

Lowestoft, Norlh NorfoIk, Hastings and the Isle of Wight were coIIected from MAFF research vesseIs in

December 1990, January 1991, OclOber 1987 and December 1989, respectively.

FoIIowing estimation of lhe volume of retained material, a 11 sub-sample was removed for particIe

size analysis. In addition, a 51 sub-sample was removed and sieved over 5 mm and 1 mm mesh sieves. The 1-5

mm fraction was preserved for later laboratory analysis of lhe smaller macrofauna.

Animals retained on a 5 mm mesh sieve, along with those from lhe remaining sediment sarnple, were

then extraeted on deck: and also preserved for later laboratory analysis. For certain encrusting and colonial taxa

such as hydroids, serpulids, barnacIes, ascidians and sponges, lheir relative abundance was assessed during

preliminary sorting. and only representative specimens were retained. Ji similar sarnpling procedure was

followed by Rees (1987) and Lees el al. (1990) for areas off Hastings and lhe Isle ofWighL

Allhough uncertainties over the performance of this type of sampier at the seabed dictate that the 0013

obtained are at best "semi-quantitative". the device is considered adequate for the pwpose of describing regional

differences in the nature of gravel assemblages. In future surveys of the local impacts of dredging activity,

improved quantification may be achieved through the use of alternative sarnpling devices such as the Hamon

grab (see Holme & McIntyre 1984). This aspect is the subject of current attention.

2. LABORATORYPROCEDURES

Benthos were identified to species level as far as possible using the standard fauna keys. Sediment

sub-sampies for particIe size analysis were initially wet sieved through a 63 micron mesh to provide an

estimation of the "fines" fraction. The remaining sampie was then oven-dried and sieved through a nest of

sieves, conforming wilh the Wentworth scale, from -6 phi (64 mm) 10 +4 phi (0.063 mm). The percentage

distribution, by weight, of partic1es for each size fraction was then caIcuIated.
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3. DATAANALYSIS '

·To Pennit apreliiniriaiy regional comparlson. 5 stations cOnsiderCd ~ bC representarlve of faunat .

assembI3ges 8t abOui 20 mdepth were selected from s~eys offLowestoft. Noi-th Norfolk~ the Isie ofwight

(lieS e; tii.. 1990) arid off Hastings (Rees.' i987). .

Clearly. season31 arid annUaI dilTerences in survey times. as wen as mpiing efflciency.lunit the Scoi>e

for quantitative cOmparlsons be~een areas. However. it is considered that such limltiiicins d~ not preciude

jUdgements 00 the major strüctura1 differences between assemblage types. espeeially in relation tri the larger.

geneiaJly 10nger.livCd and SedenWy organisms. whlch are llkely tO be more robust 10 teinpÖIiJ. variabilltY..

Chister an3Iysis of the data, expresSed as presenc::etabsence. was conducted using th6 ]accard .

coefficieriL and average.linlcige sortlng.

<.

RESULTS

i. PIiYSlCAL MEAsiJREMENTs
Mcle size daia fci each of the regionS are shoWn in FigUre 2<i. Tbe most notable featUre is the

bunodal nature of the distributions at LOwesioft. ihe Isle ofWight arid HaStings. Tbe niodes correspond with

the grnvel m1.d sand.components. respeetively. However. the COOrse mOde at North Noifolk is pooriy defmoo.

ÄIthough there iS appreciable sample-io-sarnple varlabiUiY. as iridicaied by the ranges (see Fig 2b-e).

there is a&reiter proportion of gravel at Lowesioft arid lhe Isie of Wight. and this is betier sori~ ihari 8t Noi-th

Norforic~ RegardingHastings; there is an indicauon tkt the contribution ofp3rtlcles at thec~st gTavei

fractions is sorriewh3.t gTeater thän elsewhere. In oontraSt. the sand fractlon appears tri be beuer sortCd at

HastirigS'~d NOrth NOrfoik. with peaks Oci:Urrlng at 0.25 mm lind 0.18 mm. ~tively.· Maxunum spring

tidat cWrenci fOf locations in the vicinity of sampIes. derived from Adm~ty d3ra. were as follows: Hastlngs

2.6lcriotS. !sIe ofWight 2.0 knots, North Norfolk 1.7 knOtS arid Lowestdrt 2.7 kßots..These do not provide an
obvious expian"ation fcr dilTerences in the diStribution of Pafticle sms.

2. IilouXiiCAL MEAsl1REMENri . . .

Tables 1arid 2 show ihe t>erithos identified and enWllCraied forthe :>5ffim ami 1-5 mm fracdons (däti

for ihe Isle ofWigh~ 1-5 mm fr3ctioii. were noi avallable). Both fables shOw that sampIes taken from Hastirigs
1 .< ," . ,. .""_ .c' ,1 ',' ': ",: , . '

and NOrth Noifolk äCcount for most of the sPecies identified. whereas the Isle of Wight and Lowestoft sampIes

h3.ve agreatly reduced speeieS cornplemenL . .

Many of the sma1ler Polycil3eles obServe<! äi the 5mm fraction werC äirachoo 10 partS or sessile .
o~ganisms such aS Flustra/oliacea or iO stones. WhÜst th~ir pre'sence is of ecoiogieat interest, ihe bUik of .

specimens coUId not striCtlybe considered as represent3tive of ims 1är&er size rraction. . ..

, .

SPECIES NuMBOO ANi> COMPOsmON

Species acciuisirlon curves (>5 mm fraction) for the 5 s~tioriS sampled Within e3ch region~ Shown in

Figure 3a. It is mteresting tri noie th3t the slopes of the eUrves for the Ncrth NOrfoIk arid Hastings regions an:
somewhat steeipa than lhose fcr either the Isle of Wight er LOwestoft regions. TIuS migJit be explairied by a



greater heterogeneity in particIe size distributions at North Norfolk and Hastings, so providing a wider range of

micro-habitats for colonisation. The total numbers of species present were also markedly different between

regions, with 94 present at Hastings, 58 at North Norfolk, 36 at the Isle of Wight and 28 at Lowestoft Species

acquisition curves for the 1-5 mm fraction (see Fig 3b) show a similar pattern to those for the 5 mm fraction.

CLUSTER ANALYSIS

Output from cluster analysis of presence/absence dala for the >5 mm fraction excluding polychaetes is

shown as a dendrogram in Figure 4, which expresses the "distance" (01' dissimilarity) between stations or

groups of stations. (fhe result of performing cluster analysis including polychaetes was similar, but with a

slightly increased distance between clusters). It is evident that stations have initially been clustered according to

their respective regions. Below this, the greatest distance occurs between the stations off Lowestoft and those

from the other three regions. Overall the pattern is consistent with the species numbers and composition

described above.

The combined output of cluster analysis by station and by species (see Fig 5) again highlights the

contrast between Lowestoft and the other three regions. Many of the erect bryozoans such as Alcyonidium sp

and Flustra [oliacea, are common to Hastings, North Norfolk and the Isle of Wight, but are absent from the

Lowestoft region. This is also true for a number of hydroid species such as Abietinaria abietina. Mature

colonies of bryozoans and hydroids are likely to provide shelter and food for many other benthic organisms and

in turn these may be available as prey items for larger animals such as fish and crabs.

Figure 5 also identifies an association of organisms specific to North Norfolk. This group is

characterised by the filter-feeding horse-mussel Modiolus modiolus. and several species of ascidian, including

Polycarpa sp. Mature populations of horse-mussels are Irnown to promote the local build-up of organic-rich

sediments through the accumulation of faeces (Roberts, 1979), to the benefit of other colonising taxa, eg

polychaete infauna. This is suggested by the increase in the number of species observed within the 1-5 mm

fraction from North Norfolk (see Fig 3b). ParaUeis with the North Norfolk Modiolus modiolus assemblage have

been reported in Davoult (1990) and Holme & Wilson (1985) for the English Channel.

DISCUSSION

It is not possible to identify all the factors determining regional differences from the outeome of this

preliminary assessment However, in some areas, the abrasive effects of sand shifting under sb'Ong tidal

CWTents and the effects of disturbance caused during storms are likely to be particularly importanl Survey work

carried out in a tide-swept gravel area of the English channel (Holme & Wilson 1985) showed that the

patehiness ofbenthos on a local scale (100 m) was determined by the extent of scouring caused by shifting sand.

They described a number of community types whose structure was determined by the frequency and extent of

disruption caused by the movement of sand and pebbles. They also inferred that the various community types

represented successional stat.es lOwards a "climax" type.

A side-SC8ß sonar survey of 8 licensed extraetion site in the Lowestoft area condueted in 1990

(unpublished data) showed very few dredge traeks. Yet. it is known that this site has been, IOd continues to be,
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extensively dredged. It therefore appears that the traeks are quickly obscured by shifting sand. and this is

supported by the notable presence of sand waves and ripples on the sonograph. Indeed. the lower rate of species'

acquisition compared with elsewhere (see Fig 3a). and the types of dominant species present (see Fig 5),

suggests a superficiaJ homogeneOus habitat of mobile sand..

Due to the limited number of stations, concJusions on patehiness in the distribution of animaJ

abund3nces within regions cannat be made. However. it is likely that such 'variation will be as great as that

observed inter-regionaJly.

. It may be concluded from the preserited data that gravel deposits off the UK continental shelf have the

ability to suppOrt different fauna! assemblages, dependent on the local conditions. The most important of these

conditionS are probably lides and wave action. . . .

It is difficult to predict how the physicaJ structure of gravel deposits influences the benthos and an

understanding of how the sediment behaves is perhaps more impcirtant (in ierms of the effects upon the benthos)

than a knowledge of particJe size distributions aJone. Further studies are required in order to reJate the

dynamics of sediment movement to the structure of biologicaJ communities.

SUMMARY

Notable variations in th~ types and numbers of benthic organisms occur on gravel deposits from the

areas studied, with greater numbers of species off Hastings and North Norfolk than off Lowestoft and the Isle of

. WighL

:Tbe rate of species acquisition was found to be bigher off Hastings and North Norfolk. than off

Lowestoft and the Isle ofWighL' This may t>e a consequence both of a greater heterogeneity in the habitat

available for colonisation. and the Somewhat more benign envir,onmental, conditions promoting the survivaJ of a

greater range of species.

Future work will incJude a detailed appraisaJ of the processes of recolonisation following dredging.

Effon will also be directed to further spatiaJ surveys of regional variability.

J
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T.ble I, Benlhos identificd and enurntnlcd for lhe >Smm fraction

Lowesloft North Norlolk Hastings Ist, o( Wight

\.

Station 135 136 149 ISO 151 26 27 28 30 31 5 6 7 8 , 101 103 lOS 107 111

Pon(~ra 'p P P P P
Cnidaria
Tubulnria indivisn p p p p p p p p

Sarsin e:cimn P P P P P P P
Cn/}'celln s)'ringn p p p p p

/ln/ecium sI' P P P P P P P P P P P
Nelf1ertesin anlemrinn p P P P P P
f'/umularia sI' P P P P P
IIbietinnrin nbietinn p P P P P P P P P P P P
Dil'hnsin a/lenuntn p P P P P
Serrulnrin cupressinn p p p p p p p p p p p p

Senu/nrelln po/ponins p p p p

Cilmponu/nrin sI' P P P P P P P
Obc/ia SI' P
Nc}'"nium digitatum P P P P
Urricinn [dina 1 " I 3

Sngnnia sI' 2 I I 2 3 1 3 J 4 2 1
Sipuncul.
Golfingia VII/garis I
f'lrasco/ion strombi 1
An""lida
/lnrmothoe SI' 2 I I
upido"otus squn",mus 2 I 1 J
f'olJ"oe scolopetuirinn 1
Sthe"elais bon I I
AMitides 1fIQCMutta 4 1 1 3
EJimida SI' 1 I
l'hyllodoceiami"osn J J J
G!J'ce", capitatn J 1

G!)'ci"t/e "omID""i 2 I
Go"indn 1fIQcuiatn I I 1 1
Lnngerhansia corn~tn I
Typos)'lIis nrmillnris 6 I
lIutoIJ1us edwnrdsi 2
Nereis longissima I 1 1
Nereis peiagien 1 I
Nephtys enecn I 1 1 I 1 3 1 2
Marph)'sa sanJluinea , I
Nemntonereis sp I
Lumbn'"ereis sI' I 2 1 I I
Scaloplos armiger I 2 I I
lIo"ides ox)'cephala I
Cirrntulus SI' I
Cirrijonnin sI' 1
f>herusn plumosfl
'leteromtWus filiformis I 1
Notomastus laten'ceus . 1 2 J
Mnldnnidne sI' J 5 J J J J J
Ophelin li",ncinn 1 J 2 2 ,I
Ophelin rnthltci I
Op',ch'nll tKun,innta
Ophe/i"a modcstn I I
Scolibregma inj/ntum 4 2
Oo'e"io[usifurmis I 9 I 4 2 I 2
'.ngis kore"i 9 10 I 6 I I
Subellorin spinu/osn 7 54 36 7 19 2 I c r c p
TeN!bellides stroemi I 1
EJipo/)'mnÜl "ebu/osn 2 I
I..,,,.;ce cOllchiltgtJ 2 2 J
NicoJen :osun'coJa I
I'O!J'cirnLS sI' I 1
Thdepus ci"cinnalUS 8 I
Jasminei", caut/ata 2
Lno"ome troyen' I
Serpulidne p p p p p p p p p p p
eh,li.'''la p
N)''''pho"sI' 4
Crusta«a
Sen/pellum sen/pellu",
fJaia"us CN!lU1tUS P P P P P P P I P P
Mysid""". I P
IImpclisca sI' I
l'hotis /o"gicaudDta 2 I
Corophium sI' 12
Upogebia deltnu", 2 1 I 1
Paguridae I I 1 3 5 I
Gnlnthcn ;ntcrmcdi" I 3 1 5 2 I 2 I
IJUulin Jong;contis 4 1 15 17 16 4 8 2



Tabi" I. Continuod""

Lowalofl North Norfolk Hastinp lsl. or Wi,hl

Station 135 136 149 ISO 151 26 27 28 30 31 S 6 7 8 , 101 103 105 107 111

Ebo/iIIsp 3 I 4
lIJ"tls coorcloflLS I
Macropodjn sp I I I
Cnncu POG"I'US I
l.iocnrcinlls sp 2 I
/'jnnoll,eres pislltn 1
Mollusca
Polyp1acol'hora 2 2 I 2 3 2 I
Gibbu/n I/"nidn 2
Gibbllin cinemrin 2 I
caUwuoma,i~phmllm I I
Crrpiduln /omiCIIln 10 2 I 9 3 174 84
LMnnlill po/iann I
Ocenebro en'ltncen 2 I . 2 3 2
Ouccinllm UM"l",m I I
llinill incrassntn I I
Actrnlhodoris pi/osn I I
NlIcll/n nIldeus I 2 2 6 6 270 64
Modio/us modio/us 12 I 26 1
Chlnmys sp I""0"'"' ephippillm I 2 2 2

fu",ontngu; I I
IIIn e/liptiCil 2 6
is sp I

Vene",pis rhomboides I
Ti",oclen on'IIQ I
M)VI QrrnQria I I
Lyonsjn norwegjCll 1
O.,ozoa
Cycloslomala p p
Crisja QCIl/t!/Ila p
TlIbulipora sp p p p p p p p p
Dispnrr/In hispjdn p p
A/C)'onidjllm sp p p p p p p p p p p p p
1Jo..·.rlKtnhD Pus/u/osa p p p
Ascophora p p p p p p p p p
Membranjpora sp p
E/t!C/rasp p p p p p p p p p p p
AlIslra /o/jncoQ "" p p p p p p p p p p p p p p P
Ct!llnriD fUIII/OSQ P P P P
Scl1lpoce/lnria sc"'posa p p p p p p p p p
Bict!l/nn"e/ln sp p p p P
B"g"ln/"/>" P P P
ßlIgu/a plll"'oSil p p
Echinod.nnala
Crossas/u popposus 2
A".riDs ",bens 2
Ophin/hrir/mgi/if 4 I 1 I
l'sllmmcchinus mi/iaris I 1 2 4
&hjnoc)U"'us pusilllls I 2 4 3 4
Ophiura a/bida 5 19 10 6 7 2 I 2 2 2
HolOlhuroide. I I

icala
'Cnrpa sp 8 I 2 3 2 8

Dendrodoa grossll/nM p p p p p p p p p p p
AI,a. p
Rhodopl>y""ae p



Tobte 2. Benlhos idcrlliried and enurneraled rar the 1-5mm rrlClion

(Region Loweston North Norfolk Hastinp

Station 135 136 149 150 151 26 27 28 30 31 5 6 7 8 9

Cnidaria
l'/umu/arin sp P P
Abi~tinaria abi~tinn

p P
Diphasia alt~nuala P
lIydrallmanin fa/cola P
Sert,,/aria cuprcssina P . P
abc/in sp p

Sagartin sp 1

Annelida
lIamlothoe sp 4 1 2 1
upidonolus squamDtus 2 1
Ophdin /il1lncina 1 1 3 1 2 2
Pho/oe minuta 1 1 1 4 2 2 2 2
EJ~on~sp 1 2 1
Anaitid~ trlQculata 2 1

. 2
Eumidasp 1 1 2
G/yc~ra la1'idum 1 2 1 1 1
Goniada maculata 1 1
Lo"l1~rl,ansia comuta 3 2 3 5 4

Typosyllis sp 1
T)"J'Osyllis amli/laris 2 1 1
Eus)'lIiss1' 1
Exogon~sp 1
Spha~rosyllis sp 1
N~rtis /ongissiIM 1 1 1
N~phtyss1' 1 3 3 2 7 1 2 1 1
Marphysa bellii 1
lumbrinertis sp 1 1 4 1 1 1 10
Protodorvillen sp 1
Se%p/os amtiger 10 1 1 5 2 2
Paraonidae 1
Arieiden sp 1
Aonid~sp 1
Loonic~ cirmta 3 t 3 2
Poiydom coecn 1
Spiop"an~ bombyx 1 2 1 1
Cirmlu/"s sp 2 2 2
Cirrijonnin sp • 1 1
Tha,)'x trlQn'oni 1 1
Mediomnstus fragi/is 1
Notomastus latericeus 1 1

Ma/danidae 1 3 1 4 1 4 ) 4 )

Scalibregma inf1alum 4 1
O"'~nia fusifonnis 6 2 ) )

Logis tortni 2 1 2
Sabe/larin s1'inu/osa 2 1 1. 8 1
i1Jnp/,artte sp 1
IAllice concllilcgR 2
l'o/ycirrws S1' 1
$l,bell,tlae 1
Serpll/idae 1 ) )

Crustaeea
IJalanussp p P P P P
Mysidacca 1
Slcnolhoidac 1
TaJilridae ) 2
Urolhoes1' 2 1 8 1 3 4 6 ) .. )

Lysianassidae 1
Aeidostoma sar.si )

AnOIl)'" /illjeborgi 1 ) 1 ) )

Anon)",sar.si ) )

Dexamin~ spinosa 1
Am~/iseasp 7 ) )

Bathyportia sp )

lsaeidae 1
Photis /ongiaJudata 1
Corophiu", sp 3 1
Paguridae 1 ) ) )

Golalhu int~rmedia 1 2
Pisidia iongicomis 8 4 1 1 9 8 5
LioC/1I'I:inus sp 1
OS1racoda ) 1
Mollusca
PolypllOOphora ) )

luM/in po/iana 2 2
TriJonia sp 1



•

•

•

RtI!ion Lo...estoft North Norlolk Hasti~

.
Station I3S 136 149 ISO 151 26 27 28 30 31 S 6 7 8 ,
NIICIIllItt"lIis 2
Modio/lls IfIodiollß 2
Cltllllf/)'Ssp I
Mystlln bitt""tnln 8 6 1
Spisllia d/iplicn 1 2 1 4
AbmDbm 1 .
81')'01.Oll
CrisÜl DCII/MID P P P
AlC)'O"ittilllfl sp P P P
E/tClmSp p
Fluslmlo/wcM p P P P P
CtllarinflSllllosn p p p P
Sc"'pocdlllrin sc"'posn p p p p p p
Bictllllmlin sp p
Echinodennata
OpltiOlltrixImgl1is 4 2 2 2 9 I I
Opltillm /llbid/l 1 3 1
PsiJ_«ItÜlIIS IfIi/Ülris 2 1
Eclti"oc)'fllflllS pusillus 3 1 2 3 1 1 2 1 1 3
Tunioata
Po/ycllrpll sp 1 2 2


