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EAECUTIVE SLIMMARY

1. Iniroduction

Enghsh Xaes cotmissioned the Illowing mezon, with the objective of ¢stablishing a aseline ageins:
which future verificaticn of favourable conditions of the interest feaneees within the Pocle Tarbour SPA
triny bz established. The printary consideration in this respect iz the food availability Brihe bird species
within the syseerm.  ‘The duta have been presented with pespect 4o the physical cneironmeat, The
inverebeates, including distribution, Sescriprive communites Lo Lsenr cefotonship 10 the physicul
environment and; birde, including their relationsip to invertchratc avallability and energetic vaive. Dird
duliz 35 bzt o w slody of the wildfow] el wadess Simds wainge Uie Elarsour over the pereod 1993- 55,
{Pickess, B_F. & Undehill-Day, 1.0, 2002),

2, Mrelhodelomy

Sampling Fo invericbreles was completed by cening, based on a single 1006 cm o lizmeler core t = depth
of 30 erm per sile, Adcitional sampling was emploved o collest lower dengily Spicics, vsing counts amd
surface semping'drecging- A tolal of B0 sites were sampled using a arid 2f 330 m by 500 m.  All maers-
ivertebrates in cach core sample were cownte:d aod idemtaliad to the level of taonomic deteil nsgessany
iaf the porpasys of guantifying 1he impomant 1ypes of bird food,

For cach spocies processel, the caw data eelating the ash-free doy moss {mg) of an itdividoal inverchrane
to 15 lenglh [mm) were compared and 4 linear regression sodel fimed o the datn, S pecies-spacific
regression equations were then wsed W generate the predicled valyes for the asa-free dry mass (img) of an
individud.. Domass was then celouloisd Tor sach spacies ab each site.

[nvertebrate dotn hac besn presenied in The “orm of obandance tables and disteibution plam ine Fose
species that centmbuwed most to the biomass. These datw have been Rurther eoalysed wsing the PRIMER
package, which uhlises u site classificution and ordination echnigue.

Energetic availamlity caicalations have been eompletod for the invortchrabes bescd on the WeRs soufors
used i the bird smedy. In addmidn a valee has been ealeoated for the karbcur o= 4 whole, ' he caloulution
has beest constnectal i two pans In €ach sector he mean biomass eosmibuled By #azh species hor thn
sector was calewlaed. Althowgh the pradoctiviyy for each sector was also czculated, 1he cnergy availabls
w birds way basod on the mesn biomass, oy this ks 2 consemvalive valoe which represesis the biomass
prescnt at the beginmng oF the over-winter percd,

Tha redt stape compriséd Several séparatd cocolations rel=vant ta gach bid speeics feoding én each
secior The energy cequirement of each of the binds and {he eneqgpy provided by their peeferred srecies
way calpolatad For the whole F the over-winiee poriod Shat the bisds wees pregent, Nemareus assumptions
were included in the calcolalion thal crred on the side of caotion wits respast o cneracdie avaibrbilipy.
The most important were the ritio of eckrgy réquiretnent to bacal mershalie mbe of the buds, which wax
set at 4:1 and the area of intertidal gvailable to the feading birds, which was caloulated to be 39% of the
tolol intectods. ares dus 1o the double 2igh Lide

3. Physical Fnviegnment

The resulls indicated that the oreas to 1he west and stoth-wes of the Harbouwr, generally comained 1o
finest sediments, with many of the gther more shettzred sies consiscng of fine sily sedimens, Silty sand
siles were evident 0 the wider Wareham Chennel amea and al several Law wrater sites both in the southern
Harbour ares and seathens Holes Bay, Sand wes predomtinantly located wowands 1o 1larbeur meoth,
tlthough several sites ofzorred along the ran chansel. ixed sediments werd searered thmmgleut 12e
Harbgur.
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The doudle fidel regime resalts in chose greas in the [lacwmr that aee below |.5m {above LATY only
becoming exoosed for 3 hours or less per tide! cycle. In general the algal cover was ot prevelest in the
ghelrered Areas where finer sediments were locaed. Most of the sibes where 1007 alge. cover was
resorded were found in Holes Bay, Warchem Channel and south west nf Bownsca Island,

4. Tavertebonte Composition and Bioemass Distribution

Acdot] uf 60 ineerlcbrte spesivs weere founed 1o the survey of the Harbour, these comprised of 23 sanelids
(20 pelychactes), 20 croslaaen, 15 modluses o 3 wher specics incl:ding diglera, 2scidians and coidaria
Ire maximom number of species 41 any site was 21 {gite 40) and the inininnem wes 1 (s 170, The
greatess concemiralion of sites with high specizf nlnltber was in die ared sou'h and west of Hoewnaca
[sland although [ lples Bay alsc supported several sites with large nussbers of spesies,

Abundances sanged fiom B per square meetee 10 75,761 per squane metne. The majorioy of sites with high
rurnben of individeals were und in Wersham Creek and Lyichen Bay. The highest abmdances wore
jenerally recorded et (he fmer sediment sies, whore litle elgal cover ocsurmned.

The mosL cherseteristic species within Poole Harbour, oiher than e small annelids wee t2e borge
pelychaeres, NMerels vrens {(Ring Hagwarm). Arenicofr werima (lopworm), Fledisre diversicoior
(Ragworm) and Mepdns Bombergil {Catvorm) as well a3 8 group of bivalve malluscs, including S
cremaria (Sand Gaper), Cerogtoderma adwle (Common Cockle). Scrodicvfrn plang (Peprery Carpet
Shelly und Fupes phiffipinarum (Carpel Shell elso known as the *anilz Clam)

The gnalyses of the invertebrates have resuled in the desor’plion of & elosers of sies baged on spocies
similanry, These ¢otttmunities demanstrated a distnbution in the Harbour with respecr 1o varows plomical
epnditipns:

Cluster A contained relagively few spocics per sile {8.4) and was chametensd by a4 group of
pulyulicts, primatily fedine deversicefor, Cirransvs ffiforams and Malesocaras fipiacses. This
cammuimgy azctrmed i Bee linor sediments inothe upper inetowe

+  Cluster B comprised mcre cpecies and kad a larger numbser of individuals por site. Tae prinsipal
spucies of the proup consisied of Cleratvfur Slfformis ad Tubificeides sp. A signisizan:
contritwiion to the growp wos also made by 1the bivalve Cerasinderme edule. This eluster was faund
ifh the middbe reactes of the Harbour:

o Cluster ¢ was charaeizrised by low abundanee and very lew biomase f4g ) and supported a
variwdle group al species, including many nf the speeics thal cheracigelsed the tag majer clwsters.
The specias (het contribvied oo 1he s¢parution of this cluster wone the small bivalve AEre ferwic and
the polycheata Nepoiys Aombargsi. This community was found in veriahle s2dimen: oypes. gencmlly
mge sandy mud, scanered througizout the Harborr;

&  Cluster D was cligractetised by the low mean cumber of species per site [3.3) alse with relotively
lew biomass and abundance. The oligochaete Tubiffooider was the charseteristic species of this
clostve, th msscoialon with Lhe polychaste Medisre dfeersicofor and the amphiped Coraphiyne
vealtrfglior. The 2l sder was fonnd i the upa reaches CfF Lhe smatl erecss and sheltersd Jazarians
(orabakly near frechwater miput);

o Cluster £, elhough welalively low in spetics aunbers [7.7) and aboodance supperted the Righest
mean biomess. This was duc i the fregpient proones of the bivalve molluses Cevarrodermen cdule
grd fopes phifippincrum, 85 well as the high hiomsss spegics Creeeinus meeads  (Commca Shope
crabhamd e Mereds wirens, This group was feund io diseree mixed sediment arcas

«  Cluster. F, supported e relatively large number of spoeics, with hich hiomass, despiiz oererally low

chundance. Tis wis due toothe proserce of the high binmass spovies Meredz virear and the Srgrwnm

Argnicodn mariag. The small annelids, paruczlacly the polychaetes Scoclaptor ormiger and Spiomis
indct wore alzo characteristic. This communiry was found in1se sand sediments in 13e eatmnce o 1-e
1larbour

z Emnd L.
ol B | AT a0 g 2 F a0l e S T il



Erlsh Hahum Ponrm Harsgare, Rlrc Imyartag-abe Prag fongo 3ielty

Biomass ranged {rom 0858 per square mekre t0 1 132 per square matre, The highest piomass valees were
recorded at sites near the foreshore of Powle town, including the entrance o Tioles Pay and Packstcne
By, TEg small aangligds soaivibuaeeed the [rgese peroentage of awverall Biamass {3595)0 with 1he Bigguer
palvelectes Hedfha giverricalor and Mereit virens, compris ng a slightly smaller propodion (26%). The
bivalves ‘n general also contibuted significant proportions of the averall biomass (=32 5%,

5. Birds and Frey Availabiliry

The disliibution of the birds within the hocbeor indicotes thotl, with sespect (o total bird aumbsers, the moat
important seclors were SE2 (Drancs Bay), W4 end W2AW {Warttam Channel), which were threg af (ke
largest areas in the Tlarbour, Severnl species demonsimatesd well defined spactial regwiremens i Pools
Harbowr, meost ¢leg Ty evicend for avens amd o f lossor cxbent s ics Ul gy gy plover aond redshank,

A companian of the predicked number cf birds (bind days) thol be con supporied (5, against the number
that have Ristoriea:ly becn soppored (3. ) was calewgted. The former 35 based on a simple ration
approach that does oot Leke accoont of bird species Intersciions or intra species competition  Lsing Lhis
cAloalaesn the vwesall invectebitte energy avanlable wilug the imzmde] azes o the Pocle Hacour system
r.B5 been dovronstrated to exeoed, by 5.5-34 tumes, ther roguired by the wading and wildfow| birds thar feed
on them., TRis (8 wilhm e range descnbed in oter stodies s likely 10 be suFoient o sustain bied
popukaiions, althaup® this may nod sppoy 0 810 epesies axploiting the Tiaeonr,

The followinyw constrainds must b tukes imo cozsdenution with epord to thess velues:

= The avmlable interidal imvertehrate food is likely 1w bz an over-estimate, due to Lhe inclusion of bath
langer (aver wixed prey ond »Maller ndividuels, Both of Uiese Hocuans of the invenchrawe populacens
hipwewer, will contribute 1 the surerval of the populations end sl provide a rescurce to sustain
birds im. sSubsoouen years.

«  There are limitaticns on availability ¢ the invertekrates due 1o the tidal conditions in e 1Tasbowr,
This has boen taken nwo 2ocount, B 3ome 2ot in the calculation, bar & miore accoribe &ninmalian
mey bt made in futuee sing tidul contoom and individoslly caleudzied facigrs pee bid zector,

»  Thevalue of 4 ¥ Besal Meabodic Bate (BMER) for caleulanion of aiergy raquirament for binds moy b
regarded as precautionary as if s at the upper end of pueblished values,

v [otedexernce betwser bicds, both between species and imdividuals within species will considzrably
reduce availabilitye for some specics of bied,

= Themtie {5 5,} cannol be sustained at pority as birds will _eawe or slave as soon os the foeed escaree
lalls tu the threshald valee thut 15 requirsd 1o ineet the deely energy cemunds, .. wcll bafoic all the
Fod is exhansted.

Te srovicde g andicadicne oF wlhach speceey o7 Bird miay B sobroet Be festeaction Suc o prey availabiluy,
‘rdiwidugl crnsidestion of bitd species mspurces against requirements wers colealated.  Most of the
specigs demaonsicate availible food robouetes compared Lo their 281000 Uie, 0 B weell 0 excess of 1007
The specios that exist below whis level are shelduck, ovsercarcher and corlew, all of which bave high
energy Teagirements per individual. b particolar the roquirements of shelfuck and ¢orlew excceded the
eneriy availuble v swciors SEL (Brand= Bay) and W3 (Warchum Channel).

1 the case of the oystersatsher, recent work by (ross Custand, er af (2004) indicates that in the arder of 8
times lhe estimited reqoirdment of this speeies 25 aeeded to ensure supsival of a population throwgh ko the
text boerding season. This cgreas reasonahly well with the esimated pracicied number of bird days,
agrinst the azual pumber for this bied in Poale Harbour, a1 7,3.1.

Criven that the inveriebrales appear (0 B¢ able 0y sustiin the coment populetiocs, the low valuss for
shelduck and curlew may be the result of several Factors; the food requirement for these speeies hove been
over-cstimaled; she available food has boor under—eclimated; Lthe birds have 2 more cathalic diet than ihat

3 Emu LEd.
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emploved in the 2ssessment itcluding exploitation of albemative non-interidal food eesoupces; or thar
thay are abls 10 survive in & more fend sesteicted and hence competiive snwvirament,

The overall nssessment of energy balemse indizples that some degres of stress o the bird populsnicns oy
exist, howvewer, the individusl spocies asseszments and the sectomal ana’ysis sugoests tha: fhis docs not
upply 1o all zpevies, It is propascd Bt nose spoeciesspeci e studies 2ay need be be conducted Bar theee
birds wlten: the actual nunther ol brd-days toearded ae the salg are eppraachinog e pecdised nunber of
bird-days bastd en food availabibiy (2. shelduck and cuclew, beath of which are re¢ognised an boing of
considetable conservation imponmanse), This wounld be panjcularly rperbstt for Cose bind spacies Lhet
arg declining in number in Poole | larbour, altroug™ local trends in bitd populations would nesd to be set
apucnst natiaml bavkieeund sariation,

4 E=u [z4.
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INTRODUCTION

English Matore com=issioced the follwing repoct from Frmu Litd on the 14 June 2002, with respect Ic
&n azseesmen; af the bird inverobrate proy availability in Pooe Tlarbour, based on feld-work conducted
by the Cemire for Ecology sind Hydrolepgy (CEHD.

This progect s considorod to be a baseline study thil wil, ¢poble Tuture svecificutien of ‘ovourrble
conditivne of the interest features within the Foole Narbgur 5PA. The primery 2onsideration is the food
ovailabality for Uie bicd apecies wilhin the sysizm.

The specific ohjeclives of the study have been o

Clonduct u survéy af the masrainyericbrates in the sntenidal arcas of Foole Harbour

1dentiFy., connt and calcu luie the biomass of nacrinverebmates

Analese the sed manls for pacticle siee

Obetnin date oo the bied distributicn in Pocle Hasbou:

Assiss the coerpedic valos of the nverlchmile speeies with respect to the bird topulations predating
oo Hoese specics.

" F 0

Thz first theew sections were completed by CLE during the awtuzn of 2002 with the zempie analysis
comp.cled by April of the subsequent year. The romaining fwo seotions were conducted by Emu Lid.
bascd on the inveresrae dats provided by CEH snd o stody of the bieds using e 1arbour over the
peried 199741998, Pickess, B, P, & Usdedhil=ay, J O (2002),

The assestment of the ererEetic valoe of Gie imvestebrale species and n lum therr yalye 10 the bird specizs
s bean conduced b o simple mass belance chloulatien. A mors compley predicrve mothed s expected
1y bo scompleted at B later stage using p model mopossl by CEH,

Backgrovnd t2 Fooke Harbsour

Poole Harkeour is =0 area of inematicas] imporance Jor natre conservaron. Moch of the Farsowr is
designated wnder BL and UK legislaticn, ineloding & Spezial Protegtion Area, RAMSAT Convention cite
nnd 3ic of Special Sowntific Tntorese. (her sites around <he Harboor fall within sz Ares of Oustanding
Beotiral Beowry a5 well o5 thien Marional Moturg Heserves and theee Locol Mg Reserves.

The Marbour vovupics abow: 3800 heclures zod comprises calensive intertida. areas, open water and
wetlands as well as several “sands, the lagost of wlach is Brgwaoa Isbod (Fig, 170 The Harbowr
comprises of 6 5ingle ‘arge hasio anc two smaller bamins, Holes Bey and Lytehett Hav, It hes 8 single
channel connecang 1 10 Pocle Bay in the Enghish Channel aisd 15 fed by severd” secald rivers and streams.
In gzrerel the harbour waier ic beackich in character alchough che low frcshwaler input cesults in 2
re lutively stable salinity myrmme.

The Flerbowr has an unusual double high water, whech @ partcularly proacunced on sormg lides.  The
tidal regime has a limiled range with spring tedes of abwat [ am.

A considerable body of work oo the waring eeology of the Sarbowr has been 2sablished by Peter Dyrynda
{Cwrynda, TORT, 19090, 994, 1995 19, 2000 & 20411y and CEH {toraerly the Tnstitute of Temestrial
Eootoey), for example hlaskel, Creer Homby, Moy, Durell and Groy (1994); Caldoew, Melrery,
Lueell, anzl West (2003) and Caldow, MoGromy, West, Stillman & Acderson (in peess),  The Harbour is
chamcterised by several intertical species asgocizied with the mo:l flat sreas, including the Hagworm,
Hediste divergicedcr and the King Bagnvors ereis wiremr, the lnter of which iz sgugh? after by anglers.
Myyryaddn (A Alsa indigates the presence, n e iiemidal wod Mas, oF o <barssierigic zpemones Serews
peduncufatus and the bumowing palvcheste dxphiteite fokuactorm. The aoee sandy sediments 2 lger [
the THarbour moolh support species such as the lugworm, Arericcla aorima ond the cabwom Aephine
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homrbergii, a5 we.l a¢ numerous oos kles Cerasfodrrenr odole.

Similarly there @5 A comsidorahle litcreture on the hirds within Ponlc Hatbowr, with a0 regen:,
comprehensive review arlicle completad by Piekess. B P & Toederdal-Cray, 1. (2002Y. This article bas
becn coployed in this report with respect 13 bird nyimbers and distribution dete, os i summarizes
information For the periwd Z9%1- 993, buecd on WeBS covn=. OF he wildfow] and wadeors relevant o
s stody §iw. mekiog senifcam e of the owvectchreie prey resownce], the Harboar supports
mteemationally importanl nomhers of sheaducs snd htack-teiled gadwit and netionally impnciant iermbees
of avacetr, dunlin, curlew and redshank.  Other biede consideeed in the present sewdy  include
evstercalchers and grey plover,

To provide w fremewark for the ot pretation of 1le awertebmate dats with nespect 1o the bied deis, the
saumie sectors, as are applied to e WeBS townts, have been used For the poesentatinr of mch of the
invertcbrate cnergetic values (see Fig. 1)

Bepory Structore
‘L he reponl is compriss] of savera, sections valating mo;
¢ The plyzical oayirerrent
v The invertebrate date including distribcton, descriptive commmanities and  theos

relaticnship o the physical envirdnment.
o Lhe bied dote mclnding relutionship to invertebrate weailabilily and cne-pelic vaoe.
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WETHOOLOGY
Surycy Plan

Al the cuted of tha praject w survey the mvenebmts food ressurses of Poale Hackour's kird populutions,
Unege weas no defanitive plan ag to the distibution of the sampling cffort across (he Harbowr, Following
diszussicns between CEIL EM and the Lovirumment Agency (LAY iU was decided that the sampling
stationg should be spriwd evenly actoss a1l the Dnbenlivial areds of Pools Hlarbour rtber than being
s nirilod solely Snothose ‘more wnpomant” pats af e fwrboar keown fo e favouted bicd-feeding
arcms, ‘LTz was deeined 10 Te the most approprate way in which o gather intormation on the poreri
feed resources available throughoul 1he harkowr, imespective of whether they are currently exploied by
1hc existing poprlations of birds. [t was also agresd thet (e best prodecol (and one <hat could be apxied
wasily 1 othir ecaticus} for estabdisiicg @ staodand set of Poscline sampling stvlwens, which eould be
rorvisiled b Tutiee mositoding exencisas, wad o utilise the intersoetiang of the Ordoance Sorves (035 2nid
1o define the locaniens of the sampling stations (Thg. 3.0

A wrid of 300 m b 500 m when superimpesed on the map of he harbous resulied in 80 OS prid
intersactions folling berveen Mean High Watzr and Mean Low Water a5 marked on 1he 05 Explorer
CL15 map. [0 wis decided bt reslricting the santpling stations w e witzin these tidal bounds wes o
mwofe appropriges way e which to sample siles io which birds gain aceess on a regular basis, tacher toon
extanding the lower campling liit to inelude all arcas above Lowest Actronomical Tide. The precise
lovatien uf cuch sampliog sletivo wps detenmiped 1 the searcsl melne from the Q8 erid co-srdinaces.

Sumpling prolocel

The sampling protocgl 1o be emploved at each sampling station was agreed fodlowing discussions
Getween CEVL EW and the EAL Tlie main [2elares of e sarmnphing pretozel wese:

1] using A srmu] degp core (B2 sq cm x 30om desp) to sample the Smulerd mom abundam
inveriebraes,
i wiing a (Lid ] mosompe of the serface wediment to sample the lagssf less abundant, nezr-surface

dwelling inveriebmaes,

i} asgessing Arenionia marina density by visoal inspection of serface caets mwver B Area of 1 sg
mabre, and

) 1aking 4 surface serape of the sediment for particle size ana.viis (fop 3mm only).

1 waz 0lso decided thot it would be volusble (o make reords at each swopling station of aay nolcworthy
fegtures e, g preseance of vegetation, shell heds, sedimend characteristics =62

Fucther discussions betwoen CEI and the EA nesulicd i o decision e expond thes orotocsl at 2 number
ofapreed sites, including collection of 8 Soue deep core of sedimend Tor ficther preicle yize aoabysis oo
total of 45 sedimend sampling sttons. Xi0ml dnd S00m| of torface sediments {top Smm) were also
oillected ar these sugsions for the Cavironmert Agensy (o complew chetnical analvzis, Thess dats s
cutmently held by the EA and dir mat form aan of thiy repor.

I addition, i was sgrecd that specimens o De uaed inestelliing thie relationship bevween bioinaes and
size for each of dhe key inveriebrate species should be removed from the main samples prior o e
fixation in Iotmalin, [ some cases 8 was, hawever, necossary to coltect addntiznal samales from arcund
the harbear iF insufMiciem daa wonld be obtained from the main samples.

The detisled methodolagy assecioed with each comooneat of the survey. Lhe subsequent processing of
the somples, omd datd onalyses s prosanced intoe following secuans,
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Ficld Methudology
Locating the Sumpling Sialions

The survesy was cendusted over Sepiember and Oclober 2002, Teams of wo CEH swfl visind sampling
slatioms af low water oo spring tides citber on oot or with the zid of the Royal National Lifeboat
Instatuting (RMCI howercrs™ Towrne of thoes CTEH swiT visitzd other sumpling statisns aboard 2 bost
over high water on neap tides, Snoples woe eodlecoed from ez close a8 proctically poasible o 1he pro-
determine] locations of the sempling mations. A hand-held GPS% was wsed 6o recond the precise
aoordinates at whizh each sampls was otially tazer.

Buenithic Invervebrate Sampiieg

At eech aspling sration, & single 200 cm diameter sediment core was cemoved with a steel coring pupe
o a depth of 20 am. THe botlawn kal? of the core was miemediolesy broden up and sorted by hand vo Docate
the la-ge inverrebrans that occurced at this deprh. Any such inverebrates were placed with the wop half of
the come ina ubelled plastic bap for forher processing. Trose semples e sieved theoapl g 0.5 mm
nylon mash =ievs wsing seowner o wash aul the emaining sedimest. 1505 was dooz elther immediatcly
an relurm to land or, W0 ohis wos aod passible, on the moming Zollowang <ollectian, I the nier <nse,
samples wens kept wt 350 Do g colacom ovemight. All the contents of the sheve {debnis neluded) were
fixea i a acluticn of $%% formulin {405 fermelin diluved 1% with ssawaier), Onze bred for w number &
diys, tive zaraples wore washed in fTeshwaker and prese rved in DS priar to processing.

AL each zampling station, 3 candomily cosen moc of (W25 sy eters of Lhe eod surface was "Jredeed'
Usirpt Hoosgndemet wilh A mesh-size 072 mm. The larger, ncar-surtase dwelling organizms within the gl
wre eollectod. I hess samples wiere frozen om reluen Lo the laboralony ar CRIL

Ak ezell sempling station, 3 randomly zssigned 1 x 1 m 2rea of the mad sudace was inspesied (a7 far as
posdible piven wales clarly and weod coverd and the numboees of Arenicads maripg casty within &
ezl

Kedimesr Sompling

The amount of liquid in all eontainers of sadiment was minimised as far a5 wes peretically acssilie, given
rhat many sodiment semples had Lo be taken hrogh the water celumn at sampling stutions dhat weng vigitod
by bosrl over hiph sater vu nesp fdes, The soicless steel o0ap aod tegspoan psad W ke e samples wore
whshed in sepworer beheaen sach samaling suatian.

Farsicls Slze Analpris [PSA) (turfaed onfy)

AL each sampling stativm Lw 1o thoee yerapes of the surfuce sediment {top 3mm only) were reoeved with
i sienless gced teagpooin. These were pleced Kpether in e labelled plasoic bae And Teveeed an cengan e the
labacatooy af CEM prior to further processing.

Farficie Slee Amalprls {FSA) (lop Scm)

AL such of the 28 designated samplinge flatons a stwinless stoel seoop provided by the EA was used io bl s
sarnpli o the surfmee wdinent w oo depl of 3 o (regndles of the preseaceinbance of bleack amic
materigl), This wis placed e L2 ml plastic p labelled with S sompling station numbser,  The siche
sogop was e to collact samales of 20ml and SG0ml of sulace culiment {Laz Smm and avoiding ansxie
marerial) for a variery of chemical anfiyies e the Environmben Agency, These sedimest samples waee
froeen onectun 1o the Jaborminny at CRH prior to furher processing,
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Collection of specimens for extablishingy Bomass-teaph refulionshiips

Trdividual invorichretes to bo osed ic establiding these relztionchip wene sither removasd Tom e main e
ol §0 samples af the @ee of sieving, price 10 theer g fiaed in forswling or were collocied scparmicly,
specifizalby for Lhis purpose. For each rpecies, an attempd was mede to opllect 2 number of individuals 1w
leprther sparned the minge of sxen present i e haroour. In all cases, tinge ive gpocimens wore placed in
udiv dunl plaggic bags zad teorea on retoe:: 0 1he labewalory at CEH pror 13 Sanlr progessing,

Sample Erocessiog
Beniddc fuvertebrares

All mecm-ryerdbrates i each core somple wens coumed and idemtified to the lovel of taxcoamic dereil
necessly for the purposes of quantifying the atondace of the varous importan Lypes of bind food {.E.
species level fof all exeept ihose such as small werms .- oligochaeies, capitellids, spiocids, and olbers sucht
#t Memeneans, Aclinarian and Dipleraas ete). The lengh of wll individ oal macro-imvertebretes (of specics
Lhal wvere decined 10 by sollizwenlly 2bndasr and Tikely (o Be of - pornoce s ey for birdsh way measured
to the nearest millimeme. This was not done in the cgse of very mcamce of excoedingly numerdvs bl vory
smal| arganisms soch as Cizratulid end Tubiferd worms. Because some worms were brnken exther during e
COrialE Cr SIeVIRE process, only woern heads were cooated. The leagth of any broken worms was estimated
from the “breadih™ of the remaining Tont pan in eommparison with inlact specimens pragant.

All mareanvestebrties [n the ‘dredged’ net 2ampcs were also cocmed, idenifed o spesies and mesxoed,
As these samples wem ot inlended 10 sample the smalfler mecies, noly data on Sie larger species wers
gathered from these mel wumiples.

Fu practize, the aumerizel dens:tes of most speeics wers denived kom the coee sainples. Mamerical dehgilivs
wers darived Trom Uie ret samples in ths case of Carctaus araenzs, Crampon crampar, Fapes phillmasmaren,
Crepidina formceta, Macoma bafthiza, all Livtorina spp, Gibhwla wmbilicatic amd ffnia reticufase, The
avell numerival densily of Cerosrodermr aofife ar cac® samoling station was caholaed by comhinig
calimAies of the density of imdividoals <dmm dedwved from the cone 2nd of indivduals =6mim focin b nct
samply when 21 the same lesation,

Blomass-feagil elationships

For each speeies codlested (exceming small worms - see helow) individual specimens were procassad as
Tollwws. Eacr amiml was eeoved frem the freseen, s lensth fmen) massored Cefler wlivhe defrosting in
e case of worms) and placed it awn Sudivideal, pre-dried and weighed crpcibsle 19 e completely.
In the case of Hivalve molluses the flesh was removed and progessed.  In the case of mplluces and
grustaceans that arg oopical vy eaten whole by bieds eg. fedrd st efvee and Carcirrs maeags cach acimal
Wag processed intast,

The crucibes plus wel Aesh were dned avem:ght in 2n oven wt D0PC . After the initial pariod of drwing,
crucibles were (ransferred to ¢ desizcotor. When coobed o room ‘empereiice, wech crucible was weighed
on 2 halance accurate o 0.0001 g the weight (cucible — dry Tlesh =g roted, and thea retwmed to the
dreiccater. Crucibles wene relumed to the oven for 2 further 31 hoors of drying and the procedure
moeatesd ol thore wos o Jurber secight woss 4, the ssemp oy weme Coimd (o constanl weiglst),

The crucibbes wore then mansferrsd feom the desiczator @2 a muffle fuccace and burned at 35000,
zormally Tor du6 hovrs. The crucibles were then placed in o desiceator, allowed 10 oal 0 oo
jomperatire and weighed {orocible ~ b mg). This procodiee was repotiod ke tevessary, buming for
{urther nerinds of 2 hows ontl] canatant weight was atheeved.

1M T EmL .
o AT e G b WS T g



Erpish Nulue Pac i Haresus, B i veret ale Proy Aoaisbd 1y

Lubtracrion of the finol weight {orocibte = ash me) foom that attsined &t 1he end of the previous stage iz
the process (e crosible + dry Fesh mg) yielded the ash-free dry mass {mp) of ench wdividoal secimean
of kncwn laagh.

In the cose of specics of "srnall” worms, g selection of 100 indivicduals wis processed en mitse & simgle
erucible, wilhoot thewr individoal lengibs being measured. Iz all other respoeis the prpcedurs was the same
as that described sbove The Aol ashefree dov mass wgs divided by L o denve Qe value pek
wdividwal, This valwe: was applicd in caleylaling the bipoass deasitics 91 roaigy of e gl weorns Togod
i e survey.

Farifele Size Aralysit

All ediment samples (30 corface scrapes and d6 small cors) were sioced frozen, Bacl sasnp.e wis Frsx
thowed ood ches theroughly mined with 2 mzeal sparele. A sed-sample of ¢30-50 ml was then presoad
through & 1 mm mesh sieve to remave any myedebraies, aloas, oher delczs (e shesl fmyments) and
any sediment particles =1 wm i dwengler, Padicle Sire distciholion betsween 0.1 end 1000 prn was
ebecrmingd frnm dhe stevid eub-sampies using a Couvler LXL50 Jasar dilfraction analyser. 1Tis maching
aulnmaticalby recalibrates varions funchons betweer samples and is serviced annually and tesied egainst &
sarics of industal standards, In The ¢ase of samples in wluch there were inorgis:c minetal @adiment
prticles = § mm in dizmeter, a 0o%e was made in the data sel of the nature of these pariicles, but the
contriboteon ol these coarse panlicles 12 the overe'l soldionenl sample composiion wes ool snalysxd
volumetnically,

Cafeadgiion of Jiomosy densifies

For vech spogivs proccssecd, the mw data relating the ash-Free dry mass (mpyot'an individusl nyvercbeic
to it lenglk [rm) wers mansformed Usig a log, ransformaton of bath poramelers 0 2guise the
varignce and allow 2 linear regression model fined to be fmed w thiz daea. Using appropriate bagk-
tramsformation eorrectaon factors, the species specifc megbeszion equationd wete (hen vsed o gendrare the
predicted values for dhe ssh-free Ary miasz (ing} of en indevidual within cact millirneime =iz clRss agnogs
the Sull siqe rnge tor that species. T'hese predicked veluea were then muoltiphed by the numerical density
of individugls Wil ench Sillimetre size <lass of the coievant species of each of the 30 sampaling srarions
Lo wield a value for the hiomass density of that size cleas at 1nat statien. Tre blomass densries of all sire
¢lasses present at each station were en summed we yield the tolal biomess dengity of a species st each of
the &0 sarnpling =lnlincs, Bor whicl the ovemall averape bigoass Jeasliy of gach speeies agrmss the
Facbeiur wos derived.

In the cuse of Arsmicoiad morieg, for which only the density of casts was agsessed ar cach sampling
gkalion, the biomass density 8L each was celculated by muliplication of the cast density by the average
ach-fres dry mass ol all the odividesl s processed, w denve e ash-Tnee dry roass - leagrh relaticnship Bor
Lhan Rty

In the cas= of many 8l (he small fube-cwelling worms, and other small worms, tha were nol assigned b
stze classes, the Domass density ana given sampling stalion wes calou'aled by muiapling G siniple
rumssical density a3 thol siaticn by dwe pvsaes pshelnes dey anpes o ¢ sennll wonmn thyl wae dorived Jom
proceasing 100 such small warms.

In 1he case of several crusiaceans, for which specics-apacifie ash-free doy mass - length relaiionships were
not derived (e Micmdeawioowy peellosfee). the melationship derived  for Gameerus  focwsfio n
conwerg murierical donsrzs re o s donaiies was nsed. T Sases in wiich 1hese Srslaceans winw
also celatevaly scacce e.g, Meverngopric slahberi the cversll aversge harbnur-wide bizmsess densily was
derved by raltiplication of the average herbour-wide nvmerical deasivy (of individuels af all sizes) by
the predicted ash-Tred doy mass of on ndwvedua] Gamergrr fecusio of the average lengih of those few
individuals foond im the 80 amples (n=1] inhe cree of 41 elehbered).
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In the cases of 50me yory searce bivalves e M cremaria, Scrobicsfaria pfana, fer which aah-fooe dry
mass - length celztionships weee nonelnsless derived, the oweral] averzge hedbgr-wide Bigrmass density
wis decivad Ty multiplicution of v averace herboue-wride numerecal density (of individuols of all mines)
by Ure pradicicd msh-free doy mass of an individeel of the average length of thase few individoals tend in
the 80 swmples {o=T in the case of M2 aremario and n=8 in the case of Scrodicwlaria pioma).

Bicmass densities wene dunved Bor all “specics' whose avcrage nurnerneal density aceoss the harkaor
exvendu] 7 oindividuals per squarc meter.

Sample Arcliving

The conténls o eazh sare cample Ooelodisg detriiog], procoessed S 1he purposes of idemitication, e
beettz $tomid i @ peat oodttaitiing stakilised (M5, and labolled with siation ooinbe: and cote. Fais have heen
stupes! I senliad phastic boxes. The eontents of each “drecyed” néd semple have been Irofen in Soparate
prlythenc bags, lebelled with station nonvser and dade, These are stomed in e Feener room at CLII
Dorset, The remainder of all sediment samples thal were sob-sumpled for partizle sier ditnbution
zhalyses have been retumed vo the freezer at CEH Darsil,

Date Anehysis

friverrabrate Daia Snnlveis

Data hos kesn presented in the resolts in the form of individual species distributon tow, bosed an the
specics *hat cofmibubed Most o the biomass, These daea have been Gmher analyscd using the PRIMER
packase, wlich utilisag o zite efaesification lechrigue {Rray-Cuntis simiarity) azd o site oedination syelem
employing (Multi-Dirmensional Seolingy (Clarke & YWarwick, 2001} The prefeced ouljul was besed oh
A" reel imasformed deta.  Further siuisticel procodures higve 2isg been emoboved using thiz package
including $IMPER, which identilies the pecics thal have contribuied mest (o the separaton of siles, and
BLOERY, which identifics te most influsntial environmental variables.

Dird Distribamien Dare

The bizd disribution deta has been wken from Pickesd, 13 P & Undachill-Deay, JC. Q2002 which
provides valueg for the melovant bind spezies, in the WeBS counls arcds, on an 3 yoar average basis (1991
1998, ‘[These dats hzve been progented with respeet 1 tho spocics that ore inajor wtilizces ol the
invenebra prey spocies.

Mas3 Balsoce Calculatian

Tufreducifon

The calozjation 15 compossd of three major parts a5 [ollows;

*  Enzcgelic tonterm of dhe mvertsbrate communitics viilizing e Celd survey 2nd laboralory analysis
camplewsd by CEH inautomn 2002

& A bosic detn persmetens caniponeit comprisieg all the a8sUmpiions velating 1o the energy providad by
the inveértesmares and ussd by e binds.

s« A calgalation of kird cncrgy requirceneats wlanced agains ezergy avhiloble.

12 Emu L2d
04 AT S0 - 2 F e SO0 NS M e



Eng b ¥alpne Fachke Hmispr, B rd Ireedetegie dmey Aseilaplig

Enercy slvoliabillry

The enerpy enntent provided b the inventebrates is hased an the fied suneey condogted by CFEH dosing
the autumnn of 2002,  The equaticns, explaming the weight 0 length ratios, so that energetic valus for
cach individual caz he caleulaied, are presented in Appendis 1, From hege the fisll sprepdeheet of species
and biomars was ealeulated. This spradshest | containing ell the busic details of ihe sampling stalicns,
all 1he species identified o1 sach sibe, their —umerical density, s12¢ aml bicmoess, is the funstional bosis of
1he averall caloulation,

Beatic Dala Farameaicrs

The basic data cssomplions s prcscntad iroan amched spreadsheet (Asmendix 23 The deta izcladed m
hig bt are [undasendal iooall o he subsoquenl caleulation shieets. Al veloes esed i gobseguern
calculations and linked 16 othes pages or ather calls are soloutad in grey.

The assumptinns comprise the fallewing:

+  Endrgy conversion valoes frorm keal o kL This has baen nisessary 0% much of the histeric 2leciture
with respect © invente beaws end bieds is based on kol walues, Tle value quoated is an international |y
aAceepted 31 conversion value,

»  Hird weighs for caleulation of snergetiz requirements are (bken from a variet: of Kreraturs including
Wilson and Parkes, (1998 Kersten and Piersma {19471 and frem the RSPB weh zite.

* [he preferred prey of cach specios is waken Irom @ wide voriery of literacare liswed in Lhe cefersnoes
and Treom pers, Comms wits CTEH {lerter D8 14030,

=  Enorgy requwirements far ewch ol the bizd gpecies dave been calouluted rem the equation of Lasiewsk
and Doawson, (1967 providing e basal metabalic race,

»  Fourgy consumption, wlich akes info accoun! encrgy required o meet the Bosal Metobelic e
(BAE), azsimiluCon efficiency tad actieity of the birds, has been detined naimg Evang, Herd son,
Bnight and Pienkowsks (E9r9 and Fersten and Piersma {1967, with sonsidemtion of ovher
lirecnture including Nagy, Girard and Brown (1999). A prevau:ionary approash hes been ddoored
with 3 worsl case va'ue of § x BME employed.

* The number of tays each bicd is present in the harbowr, during e over-winter p2icd (which inclodes
both awtpmn and winter in mpst cases), is taken from the 'Tmportzot Birds of Poole Hashour znd their
Siatws’, repart by Foekaess and Uncerbal -Thay (2003}

& The production to hiomass ratio <f #ech of the impomtant invertebrate spocies based on annual
pro<dustion s teken from a variety of lterature. Considerable varietion is gwident in the calcwtetion of
BT cuivws, relalings 1o the Taclican of 1he popaliticn boeing rmepsomed, tha inee of yeur and the metzod
afgaleplaton. In general 1he evtumn=-winge : prodwetivity is vory law with the maonty cogarsag
during the spring eod summer. Fow broad scascnal cstimotes are evellable but e velee of 25% has
heen 2t o this stwdy, Deavse 3 degroe of uncestainty axises wilh res2eat 10 wimer aroductivity the
calcw alion presants both measured aotumn standing stock valees and standing stock plus production
walues, The conservative, measared autumn biornass has been ssed i the summecy caloolation.

«  Encrgy conversban valpes for the inverbebrates have boen provided, tnitially employing kcal from
BAFTIW walues, as these are availoble in the Titersture (Evans et.al (1979), with respeet o diffening
eripondnts of 1 mverehbre foona. These ane then comverted 10 v from kg AFDW, e laner baing
the walues uzad in dhe caleulation afler mulipicatien of the initial mg pei m' per Spetiss par site. by
the area of cach bird secior.

»  The final expod is e aca of each of due bird seetors, To eneble a clesrer idee of whoes 1he
invertebrete resources are available ang how these comespmnd to the bard numbers, e WeBS mectors
have been adopied. Tt sheold be acknowledged that bid distrbobicn, with respoet 0 feecing
boehaviour, s nol static, hence basig a calculaton on a sactorl formal may not truly represent 1he
walze of the arep 10 the hirds  However, the hind deta gre based on mepns caloelmed over 8 veges and
henee should pravide an idea of rclptive value. This is primarily iotended 85 4 puide to wssist with
munegement of the Harbhour, particalerly where nich inverebinde aress correspond with simalorly nich
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bird use oreas,  This will he augmented by both a whale hadbeowr estimotion of energe oves labilie end
requircment anc by the icemification of the greatest valus areas baped on individual site dzta,

Twn sanroes of infoomation weee ecplowvod tor the ealenlatvon ol e socior pmas, The Nirsl of these 15 1he
arca avaitable according o the repent of the WeBS dota, which extended down to B waber af spiing
tide. The second is Dascd on arcad caloulated nsing an Adicmlly charl (281 1), which extends to CL-
There are considerable differences in some parts ot the harboare, wilch may be accounted Tor by inclusian
ol exlensive [ow water areas a0 e Admamity Shart that sre eHectively insseessible Tor most of the tide,
To rake Uis inta dccount 0 1idal exposure Molor hes bees includsd, which oépoesents the propadicn of e
whole intertidal anea availadle 1o be ¢xplaited by the birds over the peried of g tidel eycle. This hes been
chleolared from FPools Hackseur de gaupe datd 35 335 exposum over 3 seap anc sprng Od: pengd.
When cxlotlated it comparison 19 the WeBS wpews, the Adinirs!ee datn wah o odel facor i3 more
canservalive in its esumatisn ol inerudal onea avarlable.

Cricwlatbon of Energanc Fafaes

Caloylstions tave Decn completed for emagt af the bird secioss, with &n overall valie calculated Ror che
wholc herbour.  Tam aof the scelors wore not sempled for invertchraics, honog 1they haswe been incled=d
ooy within the cverall cateulation,

The calculation sheets are in bwg pars. The Birst o these, with s example illustrated in Appendix 3, i3
linked dirmeetly o she souree biomass dew im0 sn Excel Ol EXNIKYERTERPRATES W[5 fmummary
hirmass and summed numbers of idividiagls o0 Apsendic 4y For eoeh sector 3 single Dile was
estahiisied summing all of the relovant biomass volues for each speeies. This was then psd oo calenfate
e meat biomass coatabuled by i species Fer Lhe whle sector, as well as the ste-ded deviauon of the
biomass, the maximum biomess and dhe poduction,  Those sections on the saleulation pags arked in
ligh! grey draw snirce dala frem the Basic Date Paramciers page, while the secliony marked in dark grey
fre _inked o e ndivicual sie pnd species duta in ENIMVERTERRATES XIS, Cnly vumple or
summiacy sheets have boeno ncluded in this decument as they comprise a considerabls amount of
information. Al informatizn 35 ineluded on Lhe D accompanying this reper,

The nexl stape comprises severdl separdte calenlelcons mlevenl 1o cech o speckes focding in exch
sextar.  Each bood species hes & value for number of birds present. rcorded on 3 aooe per munth Sesis,
The cales/ation oo endrgy required by each bird 15 Dased on the number of birds recorded in this ane
gurvey day in the month, multipled by the nucsbe: of dove the bird is present duang the autumn and
wintcr,  The enerny requirement of the sach of the birds snd the enexgy srovided by thel: prefened
species can then e cmlzulated. Cleariy mone tham one bird gpecics cun fend off dhe same invertebrate
speies, 0 an averdll sec1oc value bos also been caleuloted. The ciffercnt valacs coshlc an cslimution Lo
ke made of whers prey species-specific shormfalls may okist, ond hebce priornly te enbuncement
maragement may e dircetpd. This is of course tempered by the fact that in many coses Bizds move
wilkin the herbucr o explon cther resources o7 are Teecing ol diff=rent spacics of invertebrate.

Lach of these sector peges hes been comhined on ko ane page tn give an overall harkbaur 1oral i rletion
1o tie binls presenl. The wial Bis béen culculatzd by wsing 30th summed sectore. dawe which emaloys a
meancd value For bibd requitements ovet the autumn nd winler sercd, out also overall harbour veiues
for the bird speaies, which takes secount of wamiation through the over-winter period.
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RESILTS
The resulls have been presented in relotios W the Tolbow ing scclions:

Tha: physizal snvnomiment
The invertchrate data including disiniburion, descriplive communities and their mlationship to dhe
physical envicgrment.

o The bird datz including relationship 1o invertebrate availabiliy amd energetic vrlue,

Interpolatie: of datn s empleved o hose Dguves where gradizoe oy be evidemt. The pamccelers
applitsd 1 caoh plol dee given in Appendin 5.

Physical Environment

The physieal env:ronment has boen fecorded and described duresg the field exercise and all basic date are
included in Appesdix 5. These include the sample locations, both these planned and those achaully
sampled. The site locations are ilfustrated in Fig. 3.

Sesdiment Character

The sedimenis of the fabaur ere for the most part fine todz, with almost 505 of the sites tampled
having & median digmeter [ess than &3 e The remaining sites comprised of sands to fine sands wit &
medizn dwmeter less then 508w, Figure 4 Clustraies he distrbziien of the aalianeql: within the
harbeontr. Thi different fractions presemed in fhe Apmendix 5 rable have boen emploved o descrite the
gadiment types. i.e fane ailt sllne samd and sapd. The ;nediae diamesier gencrally cormesponds to 1he
dominant substrata o'pe, hoewever, maked sediment orpes have alse beer idernfied and these have been
plomed as 2 separace so1 of sites in Fig. 4,

The plviting of the predaminant sediment type {the sediment fracttcn represent ng more than 4% 25 of the
1g'al sedinment sample) or 1mxad sed:ment Type hdicates a clear distobution 0 ths Tlarbour. The arcas 14
the west and soutkowest of the Hashour, 3djacent o the small cresks and channels of hiddlcbeoe Lake,
Wyeh Lake and Wancham channel genceally conteined the foeet sedirnents, with many of he ather more
gacherod siles consisting of Fnc siliy sediments,. More silty sand sites were evident in ths wider
Wartha Siannel wres and ot severa] low wipler sives bals it the scuthers Tlarhoor ared and seunlesn
Iloles Bav. The sstes thal were compised of the groatest amount of sand were kocated towands Lhe
Harbour 7duth, alt-ough seviral snts oddurrm] aong the main channel, adjaeen o the izfands and
headland Features. Mol sodinents woepe scaflered e ghout the haebowr with several ameas 120 Holes
Bay wiid ¢ groop of sitca 1o the south of Biowosea [slangd inoe Brands By

Fida! helpht and expesure

The majority of the sikes sempled { T0F%) were lecalsd in ke —id 1o upper shore area. The ridal range
samples] wes fram 0.2 abovs [owest Astroconmnca] Tide (LATY 60 2 3oy abowve LAT. A oo parison of
1he tidal heign pgainze mean period of exposure Curing both neap and spring tides has boen plntted in Fig.
5. 1lustreting that most of the imt=rtidal eoea helow i 5m (ebave 1LATY 15 uncevered For less then LED
minuws £ 3 houes) per tidal cwele.

Macroalpal cover

The macrodlgs. cover comprised primarily Live spp and faferomorphe spp. Percentage cover rnped
from O to 1%, Comparison with ths 1idal heyght and exposure indicued no relationship, 1. the cover
of maceoalyas was highly vamazle al all Udal heighls. 1n peaecal the algsl cover was muost prevalent in
the sheltored arces where Faer sedinenls were [nosted. This Tias boer iluseated e Fipd wiich
doransttes dhe sheltered natws of most of Lhe sites whene 1G0E cower was reconced, including Heles
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Hoy. Warehnm Chonnel ard south west of Brownsea Tslamd.  Much of the lower percentage cower by
alzoe was also noted in the ares 1o the sons and sopthowest of Tirowasea island, The majoroy of the Jow
1 wery (e rcentare ol pal cover was al low water siles or /2 sites with higher peroentage <and composition,

Riologital Envivronmunt
Fask ecofagical dala

A ral ot 61 spocies were foound 0 the survey of the Florboure, these comprised of 23 annehds {20
olychactes), 20 crusfeced. 3 molluscs and J odher specics including dipterz, ascidians and enidara. The
smaximuonm nomber of species of any wite was 2| {site 40} and the minimum was 1 (site 17). The grearest
cuncesiration #f sies wilii high cpesies nomber was o he arei south wnd west af Bravases islard (Fip.
1, eliiough these wers also mened i with & |ange number of low densiny gites. [loles Bay &l suppomed
saveral sites with large numbers cfspecies.

Abundancses ganped fom & per squaee meire g T, 761 por sequare meire. The mapgrity of aiwes with high
rumbers ol iodivtdusls were fouzd 10 Warehum Creek and Lvtwchett oy (Fig. 8} There were al=o several
sila% in shelftered lozactions on the spthweciam shore, ingluding Ame bay 2nd Mewiown Iay wiesr high
akoadances wera recorded. The highest sbundarces were penerally recordad at the finer cadinten? sites,
where Little algal cover ovcurmed  The disiribulioomn ol these stles sippaest that shelir 5 an impoemant Fclor
in encovcaging, tee kigh aboadances.

Eiomass canged from 065 por syvarg meire ox 113g per square mere. Thie highest biomass values were
recorded 3t sites tedr o forcshore of Togle rawn, incl ding the entrange v EToles Bay and Parksione
Day ag wel we scaplered sites on the south-wesiermn shores, Berbour mouth @nd in Wancham Chennel,
elthouph 1l simgle ghest vilce was noted s Holes Day, site 33, (Fig. 9t

frdivitaund fpacies diErribLiion

The distribotion of the spacies thar comirbuned most o ihe Momass have beer displaysd in Tigs, 1024
Thess are ilfsarratend oeems of mg of Biomass per agoane merre.

Cirreiufiy fifermis (Fig, 10)

Thiz species contrituted 1he majority of the small annelid bimeass, Biomass excesdad 52.000mg per
squan: metpe, with the maximum oecurring ot site 11 in Wamham Channel. Scverml oifer buph biomas;
sites wore noted in Warehzm Channel as well w8 in Latchett Bey. Cther isolated high «alues were noted
in shelterod, low water lecations wheee high tavels of fines were found in (e sediment,

Twbiffcaides sp. (Fig. 11D

The viber Tarpy eoat-ibolor B e small aonelid biomass was the aligoehacte Tubifundes 530 This (axan
wek aporadically dismibued around fre harbour, woh the grestest biomess values genesally Incated on (e
southern shore, although the single highest value was founds af site 0 in Warcham Channel. The
preatast values were losatzd wards the oyid-upper shaee af sites wilh high fines values oy 02 sediments.

Sofacareros filipinows (Fi 17)

M fuligineasre: wad the only other sma ] polvchiele preseny in lagge numaers, with a maximun tiomass of
3¥10mg per square metrs found at site 46 .0 Tloles Ray. Chher tian this location cthe highcst broinass
valugs were found in Warcham Chanoel, 1yichedt Bay and in viriows bcetions an Lhe south western
shore.  Thas species was similar o O fifEGrmis in g it was found in sheltersd condilions in sedimems
with high Lvels of fines.

Neretr wireny (FE 130
¥, wirems coniributed the largest overall biomass of any species in tha hatbour, however, this was highly
concentrzied of a relatively Rew sites, doe v the kel individoal biomazs of this species. The sing.e
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Righcst bicmass o TEAYH mp per squure mate wes found af sile 55 in Holes Bey, comprising onc
individual. {3ther high walees were scaticem] around the harboor al @ vanely of sies, penerally in arels
with low tidul cxposure and with high fings sediments.

Hediste diversicoior (Fig 14}

The ber wmager coriributor to the biomass uf Lhe large polychattes was M. diversicelor. Lhis species was
found in the greatest densitees in Warcham Channel and Lytehem Ray, with the simgle [argest valos feond
at site 4. Chher sites incloded several in the oty of Povle lown foreshore aed o Middlebors Tabke,
Large quantities of finks in the sediments was en impartent tactor intleenzing the distribution of this
spocics althaugh the tocation of most o the sites with hgh biomass in Warshan Chawnegl, supgests that
the in(uence of freshwarer was &lse ineporiant in (e disiriuion of this spestes.

Diher contribulors v polyshacie biomass wone mede oy Arenfeoln moera (FIR [3Y and Aeshive
Rowmberzd (Fig, 16) Both of tiose species wers generally disiribwted rowrms the harboor mouth with
Righ hinmass sites found, o partigulas, B the sooth of Omwnsea 1oland and on dhe Poode foneshord.
Nephtys hortherigi was more widely distribered including severnl, generslly lewer bicmass, sites in
Wireham Chansel  Aranivoda morise wes clearly roelzted to e more sendy sediments, wloercay N
Aombergil was found in mixed sand and moddy sediments.

Mg wrenoric{Fig. 17}

‘I lerpest contribuler o biomass doc to the mollzsca, wus from A oremarim, atthoush s species has
a vory high individval bivmoss a0d disiribugion was highly sporadie. Sdes aceursed acar the barbone
muaih 13 well A% extending almast o the heod of Werehaz: Channel.

Lerasioaornna codufe (Fig 11)

A similarly bigh biamass was conmibaied by © edufe, althouih thos speales was mom evenly distributed,
ocpuming Lhroughout e herboor. The highest eomess values weee nmed e Holes Bay with several
furihier siles it southern prt of the Harbout, This species was alse present in all sediment gypes 2nd
an all shore leyads, alihowgh not peneslly weted in (ke areas subject to Freshwaler tnput at the head of
Wareham Chatnel or Middlgbere |ake and Whizh Laxe.

The viher larpe bivilve molluses, Topes phdffpdrarem and Merobicataria plare, also contribztad A large
projpeation 60 the cverall biomess. §0 ghiffipinarem [Fig. 19) was gecemlly disinboted in dizeres
poetehes, ingluding groups of sites in Wantham Channel, Holes Bay and in the vicimiry of Cricr Pay, with
the highest deasity occurcing ofl TFoole foreshore,  Serchecimris phong (Tip. 200 was found a1 onfy 5
loeations, but gonsrabuted fpnificam amaunis 10 :he biomass, where presem.

Tac remaining bivalve molluse, Abra teanis, costiboted very little o the overall biomass, although i
mode cotiribulicns T various sectors where discrete patches occomed, pariwcularly Lychett Hoy and in
the vicinigy of Round 1sland (Fig. 21).

The proschio shs mallosgs alse made limited contribubrns b the biomass with fpdrobio whae (Fig. 23]
geedming over o rangie of sites, gerdrally in che tered opper share areas, including several of the encloted
bery areaz similer b Abra repwfs,  The highest biomass sites were lacored in Mne sediments and in many
sacit with dense algal eover, The other prosobranch found in the Harbour vl high biomess was from the
Liifvring spoeies grgup, qucurning sl very Tew sides, but at hish bicmeass wlen presend. a.p, si1e 71 with
1810 mp por syuan: muebie.

I general the Crostacca contribuied litde to tie pverull homacs, althovgsy sevemal spocies had discoee
distributegns, hecee they made comrbutions o well defized aseas, In panicular, the small lsopos,
Crathure carittara contaboted w the biomass in relasively small arcas an 1he bead of Wrrehnr Cheanng|,
Lyvtehen RBay and Holes Bay (Fig. 293 The single Ztghest density was noted at site 11, typical of e low
fidal exposure and high tines sediment sives in wiich this species was found, Corom@rssr voluralor 1o
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demonstrated a relatively discoets disiribation (Fig 24], wab the highest abuzdancss inothe S poer shore
sites ab the Middlebese and Wych |akc ooeas,

Multlvariate analysit of dara

The resules of the maltivariale analvss of the data are presested in Appendix 6. A varioty of
waunsbrmmatoons and data formats were employed of whizh severel ere presented. The final dendmpmim
and crdination arg illogstrawd 1n Cig- 2%, Based oo the dendrogram, six major growpings weee edeatified,
defined as clusters A e 1. B'hen viewed on the odication plon it is evident that some distormion of the
dana has occurmed Tnthe prodeciion of the 200 ircrpietation, henze the relatively high sinesss Scoor of 0,25
(whict represenis the gocdness of fit 10 the real inlér-site stmilerny). e closers ideniiticd o0 the
dendrogrurm, howeaver, show o celrtively clear sepamtion and may b considensd 48 discree groupings of
siles,

Table | zenmearisge the compasinrn of cach of these closfees. Twa Terge chestors exics (A and R)
cenpprising 20 and 19 sites respectively.

Cluste: A centained relalively fow spmcies por site (B.4) And was charstericed by o geonep of palvehasies,
primarily Hedfste diversicolor, Cimratufus filifarmis and Mufococeres fuliginomwy.  Tie most abundan
spocics was O fififormés, Overall abundence wes igh with en avengge of 16,800 individunls per moine
sguaned per s, Bromass wos glso ab A relatively high sovel in execss of 30g per square metes,

The diswibution of s clusior (A) esirsbod & Fig, 26, imclemes ThBat mosl siles were [ocaled an
Warelina C hanel, althcogh other sites from s ¢lustor wene glso fnund at isolated Ioeations teroughc o
the narbour. Toble 2 indicates the physice. condibions existing a1 the siles iz this cluster. “Uhe sediments
gk these sites claacly composed of fAnz2 salts &nd elays, with only very small cuanncias of zand, 1Te alwal
cover was geneally low, abthough highly variable. The period of tidsl exposure was very limited with
magt iles oo uering fowands low wler.

Apperdix & indicawes that the reason Zoosters A& and B zaparated was due o the prearere abundance of the
oligachaets Tebificoider spo in cluster D and 1he reduced shundances of e pohvchpene Hedisie
devergicalor and the isopod Cyatfiora corimaro In genenal Cluster B comprieed more species and had a
larger nuvmber o indeeiduals per sl than clusier & The prencipd: species ol ihe rowp con sistue] of
Cirearulus fShfemle and Tebifrenidee sp. A significant cantribution tn the grop was s Tosle by the
bivalve flerastoderma edwle, which along with the high biomass values contnbuied by the small annelids
hos resuled in a melatively high biomass of 33g per sguare metlne.

The distributicn of the sites frem closter B were relotively well defincd, comprising o Inrpe anca in the
vizinily of Round [sland and Green I=le=d us we.l o5 2 group of sies an Holes Bay (Fig. 28). The physical
conditions presasr in these sites suggest R relatively high lewve| o7 Jines, 5ut wicth a greater praportion of
5and than was fpund 0 the Cluster A sites. Algal cover wac also reletively high, altheugh quite varishle,
The shore positicn of Lrese sites was alss variable, although peaer by Trom cround pad-shors Zeve],

Cluster O comprised cnly four sites, choreceerised by low ehundance ond very low biomass (4g mp This
gluster sypported o vanable group of spaeies, includmp nany of dee spesies thar cliaractensed the oo
mager clusters (A & B pardcularly Cirratwus filformis, Hedule diversicodor and Cerogroderma sdile
The specics that haye contributed 10 the separation of this cluster from most of the otherns, were the small
bivalve Adre feerwis, the polycheaty Mepihvr femberd end an indetermirete ansmens. The distobaion
of s clester wes highly apoeadic (Tig 26) incloding an iaolared aite in Wareham Channzl, around
Faoung lalend and towards the Harbour mouth. The phisical date suggests thal these sitss were from
Rignly warieble sediment types, contaming sigmificant guunenes af sind bul alssy comprising larnze
quanlitiaz of stlr. The gites were generally fom lonw shaore sites with orly lmited tida] exposuee.
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Clester D was characterised by the low mezn number of species per site (3.3} alse with eativeby Low
biomass amd abuedance  The aligachecie Tudifeovedes was 1he charagierisie spocics of thas cluster, in
Ry ocintion with tho polvcheete Hedinte Kvertisalor and the emphipod Cornpiinm volitater. The sites
were generally locoted n Tie upper shese, in the smalb chanaels and periphersl arsis of the harbour
(Fig.26) Sites 75, 6] and A7, which were onelapyitied in the MDE pnalvsiz, ber wese closely assoeiied
wili this cluster have aleo Do mclodaad in (has grens on the illngreatien. The sedimen charecier sticy
e the clusier were similar to these of cluster A with hign fing sedimese levels, The sies als suppammad
relatively hign levels of algas {mcan valie 32%). Alhough 0o records of salinity were mede it is lkely
L1t (his couster was assodialed with foethwater inoul, based on the sie locations.

Clogiee E eliheugh relatively tow in spocics rumber (7.7) and abundance supparted the highest mesn
kiomass. This was due 0 the mequent presance of the bivalve moluses Cerartodermm cofule and Taper
philippinarem, 23 well as the high bromass species Carginus rroewes and the iing Redworm SNersds
wirgss, The zitcs from this cluzter were momelatively well defired locations, meluding 2 groop of sies in
the entrance (v Hoeles Bay and G sites somh o Brownges felund, The sadirnesls woere chamaotenstical ly
miked, Trarm & wide cange of levele a0 g shets.

The final Clusler, [, supported 4 relarivehy [erge nombor of spocies, with kigh biomass, despite penetally
low 2bundance, Thig waz due io the presence of the high biomass species Yareis verens ang Lhe lygworm
Arenicate marime The species 1hat charmgiensed this claster were gencrolly sinall annclids, particolary
the polychicicr Seadopier ermigee and Spéonicl indew The site: fiom Ung ¢lustzr were all Irom the lowse
refches of €1e Harhoor, ingluding several sites by Lhe Harbowr mcouth and in the viciingy of Rrennscn
[slamd. The physical chargsteristics of the sies was wwpically sandy with very hnle finz i, Cenerally
the sites wenz o onid o upnes shor,

The BIOHEMY aralysis (Aaopendix ) revealed tnt the physical eovitonmental faitors that maost affected
the separation of she clusters were 3 combination of pereenmpe fires (<63 micronsh, Le perceniage codrss
sediment unid the tida: expogure pesiod. OF these, the peroemame sosree sediment wes The single most
imdlus nkinl fctor.
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Bird iiariburion dita

The gistzibwion of the birds within the harbour @5 besed on the LPI-199E yearly avereged daie
summoriond 0 Pickess & Underhitl-Day A0y Figld illuskeates e tolal aombeor of bicds for a1] the
relevant spoeies in cach seedar. T s cvidoent vl in relatea to tewl bied rombers, te largest numbers have
bevn recorded in soctous 3E2, Wd and W2, the three iarpest sectors in terms of mud ores. To mdicale
the demsity of the birds, which iz more relavant to otilisation of Ue prey, te subzoquent illgstrasons
represent annual average valwes in numbers per heclame per coctor. Table 2 summarices Jdaea for all
relevant species and Fuig 28 (o Fip 3% wmdicates the disieibulivn craphically, For i mere full descopiian of
bird disitibubicon wnd rezsoas foe orinal and reginnal vaciahility sec Plekess & 1 laderhiil-Day {20621,

Snelduck { faadormy radorndgy {(Fig. 28}
The greatest density of birds has begn recorded in apea W3 in Warcham Channsl. This is 2 relatively
imciated wa.ue, with the myporay of the 2igh bird densties occeming i the Soutbemn Central area

including siles 322, SC3, 309 and exending to HEL,

Orystercateher £ Haematapis esiralepus) [Fig 290

The rajority of the bigh valoes for opeescaicher wers Fom Wareham Channel, alt:ough seversl other
moderate 3 high walues wet naoted southwest and nottheast of Broowmsca 1sland. Owystorewtediers in
general were widely distcibuted secund the harbour,

CGrey Plover [ Pleviglis sguorerada) (Fig. 10)

The densilics of srey plover wens disereiely &adribuial wte e arcus, incleding twao acess on the
somthoe stem shore of the Harbour, in the vicirily of Cirmen Island snd in Hrende Hav. Kelatively Jarge
denstties were elso noted from Warchom Channe! n soctar W2 W,

Avocel {Rocmrwrarieg ovesedia) (Fig. 311
The svoeet had v very well defined desribuoen, Limied 10 e wisinty of Woych Dake {SC5) and some of
the adjaining sectors.  In almost all suker sectors the bird was not reconded.

Dualin (Chafich s cipire) (Fig 32)
The denzilies of dunlin weoe very high st several locutions intbe Harbeoe, but e most noticezble wene at
EE2 i Braods Bay and severel arcag 0 Warcham Crannel, particu laezy towards cloe Iewd of e chamnel.

Hedshank [Jringe ratones) (Tig 117
The rcst imporiant azed in e Tlasbour for redslank would appea: to e Haeles Bayowhore nea very ngh
gachor densities were noted. Chher aegs inglded Brands By and Lyicher; Bay,

Black Tuiled Gedwit (Limepao fmora tilendica){Fig. 34)

The highesl densily bied use by Black Tailed Godwil was apted in e henl of Woarehwm Channel,
panicolarly in W4, (her lozations whers the bird wes found i numbces wene sheltered locaticng
including Toles Boy, Brands Bay and Mewtown By,

£ urlew {8 umenfus orguaia] (Fig. 35)

This species wis lecalsd primardy in Wareham Channel, with pacticalarly large densibies ncied in %4
armd W5 Other ocarions where high densities were noted were Brands Bay and adjacent to Rognd [5lzned
in seCtors 5C5 and S04
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Predatar Prey Eneryy Bolence

The results of the cnergy balance calculations are presented in Appendix 7. These comprise Lhe anergy
regquirements of the aviliana sl Jhe cwcory aveilsble 10 cach species witlln cach WeBs seoan, ur m
foune caacs combined zectors. These calewlaticns are hased on the conkrihotiona meade by cach
inveresrate species averapged across the sites in each sector. ‘These source datn are available in the
mfarmation provided o English Namre a3 pars of this docoment in g CD, Teble 4 summatises the tolal
requircment for each sector and camesponding energy uvatluble.

Tatde 4. Energy available and encrgy required m each
SECHOr.

FEG . .
713 14917 G478 1.2
Wi 144 33 A0 a1
Wit ! 5504 LR 2.0
WY 126 24 B .50 2.2
WIE ’ 4155 192,44 F¥:)
I8 REE ’ 15 0 282 BE 4.0
WOAMWEES 5.1 158.74 19
WGANSISE - 05 Ak 58327 8.2
YEJ ; 20 B4 T45.23 242
HE1 i 2020 4E1.14 3.8
SE1 i L3 T EE] ar g
GE2 | 18T 82 247 14
CET-) i Gd &9 127 A 14
SCAE I 1C2 74 AT G 45
574 1243 25 4258 a4
L= f 1L 84 A3 s
55T _ A% +E 3138 a5
Total T 1e9253|  %B99.83 40

The bighest requirements for ecergy were noled o seclor SE2 1 Brands Bay and two secton: 11 Warcham
Chenne]l Wd and W3, The lowesr enecgy requizemant wias noted in Acea E. near the hadssue mouwth.
The cormesponding encrgy duc Lo proy availamlity demonsimaled a slightle different djstribation, with the
graalest valoes avsilahle 1m secioms WE3, adjacenl 10 Pople lewn and in WEIWESE in Eloles Bay. The
foremer cormes ponsled with one of the Bpwes) enetpy roquirement areas,  The 190al cacmeclic coquicemicnl
tor the [asbour is 1,492 kI x 2115, whils the total encrgy svailahle is SHILKT ki x (0°. Clearly same
sectors hed available food reserves well in excess of the secior sequirement, particulorly those chose 10 the
Hachour mouth ard acar the town af Poole (Parkstone Bayy where the catios berwoen avaicabilicy and
reguirement exceeded 20010 Lowest ratio values were noted in sectos WE, WS, 5E2 and 5012, The
vyierall ratio based om 12e seciom] annlysis gives an mvilability 12 mCuirement valus at'd 1o L

The releticaship owerall erwecn avalable encrgy and requirement on a sectoral basis hes seen expressad
i Fig. 36 Mo clear oend ks ovidenl with both peak enofgy meguoement and minimal requirement
DECUPHRE (h aress with similar available enerey valoes fe o Z50-150K0 % 10%.  Overall the Jan suggeest
that yoo iy ol ged mone birds where dood iz most abundanl. As a consequenoe 3t s Gely 1hal sone
sootors will he sohject e ower-utilisation and others sn: undee-wtihsed, Sased on the ovailahle fond
pesousses This (s furher Mustcared on the basis of izdieidual bird species requicertenls o Table 5,
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Weiues for individua” bind zpocies in melztion W encrgetic roquiremezt and evailabiliy 15 given in Teble §
I aearis all cascs the availability of fod exconded the requrement, although exceplicns exiated for both
shelduck and curlew, in seclor SEZ and For dhe [aiier in W5 oy weall,

A further consideration of the relationship belween the food aven labilicy wid Birds feeding réjuircmeant is
demgnstzaed in Table & This lakle summariss e actuzl number of bied days jn the Harbow: during
une weebwitier pericd, Boad vw the men v lues per species over i 8 year penied given n Pickesz:s &
Underhill-Nay (2002}, The coergy requirements of ¢neh spocacs ame 1hose nsa] e Gecrel calculatian
and indicated an the assemption: sage (Appondixc 1), The foed deosny 15 basad on the prey specitic
speckes Jaid presented for each sertor tiat has been avermped across all sectors for cach species.  Lising
the oversl]l arca of the harbour it has besn passble o caleulane the pomntial bind davs for each species
using the equation:

S =Fa AT

Where 5, = the potential bird davs; A = e area of the harbour M square memes: £ = minimdm enen
reguirement per day per bied and F - feod avrilr2le por quane metee. The potentinl bird davs does nol
loke into gocount ony mlerdctions between bicd species or within species, reduced efficicncy or ot-er
Facrors that maay eesult in a less effective use of available resonrces.

Thu Inble alsy presents A etin Metween the prodieiod nombee af baed dies S, i weluz number of bind
dlavs b,

The ratio beracon potential copacin: and azmal use varied between a minimuom of 3.5:1 10 3 maximoem of
184:1. Two species wers found = the micinum value, these were shelduck and ¢arkew, The otzer
spaeits b ratiog in excess of 10 These data, however, represect uitisaticn by individus] species of
whiat i5. v Most Chees, @ shared sesource, Therefore B vveral] value has been caleuleted using the sl
agtual number af days for all birds, & spesies weighted average for the energy roquiremet end e sectors|
based sum for the available eneroe. Ao valee of 99321835 m* has been used as e value for e tofal
exploiable ars. This es gencereled so overz?] retio between the predicied rumber of days and the zetugl
nunyser of days of 3,501 for the whole haebour, taking ima aceonnt the sharsd meaocrses, This dilTers
frowa the previous value of 4.0 in Takle 4 due tothe inchision of vwa seators in e Trmee calomlmeo
and WO which wérs not imcleded m the mvertdbrene endngy availabiliy due to Jack of data, elthougl
they do suppoirt birds during mast af 1he oyer-winter period.

Tuble &. Fredicted rumber of bird dava in com parison with actual number of days reperdod.

[Grey Plrvar 37 G54 554 7@ 280 T4 S1EPE5E 1845
Al S3A0C 66356 285 .42 AM5354 T3
Eunln B2150s 181,08 272 14857872 23.8
|HE-::I3.I'ark 205138 R 2ATTE FaF3ted A3 E
|I3laﬂt—1.a- Fed Crocw | 2A=GHE BSF.F1 332 i1 SGSERAOT 234
Curlow 306387 1383 A9 16734 WSS 1A 3.

Total 10763933 A 554,04 T 366,855 35
rlil EmJ LIz,
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DISCUSSION

The current study ~a: demonstrared the distobution of ‘nvedebrates n Pesle Harbour, with a
considection of e eoerpelc value of thess: ipverebrales and their relative valoe 1o Lhe waading and
wildfowl bhirds that ower-winier i fhe area.  The constrction o a simple modcl, or mass batunoe
saleulation hes allowed the sstimatan of Lhe tane beiwesn énergr ovoilabie and entrgy roguined for such
af & bicd spezies ineash of the WeDs count sectars, and across all species end sectors, Furthermose it has
been possible fo estimate the ralke berween the potential and actual number of birnd-duys supponcd by the
miacruinwe Tebotes within the harbour @5 w whole. There are several o0 sired s we the wse ol :his dote end
fMese Wil by discussed in his section, &long with the nature of (e dnvertesrate Sompoesiticn, biomass end
distriboion.

Invertebrate Compobtlon and P ontazs Distribution

The invertebrate composilion i Poale Horboo s 18 vpical <0 the shallaw ecvbavesents that accor along the
UK central sowth cosst, including the hacbours in the vicieiy of the Solest, Peghem, Chicheater,
Langstone and Portemowuth as well e the smaller harbour ef Chrsichurch, locsed etween Peole amd the
Solent {'rhurllaﬁ.l 198T. Poadsnnnlh F‘l.',!-l:l.'r|'_‘n|:|"||:|il:r 1975, Haloe & Hi-?.hn'p,_ TRE; Do, l!;I-th-j. Tha:
dominant feonn of these harboors is composed of numerous small annelids, cloding considerable
num>ers of cimatvlids such a5 Crraides Afvrmes [oond oe Poale Harbour and Apaciecameda (Thares
meriont foutd in the Solent Marbcurs. The whificid oligochaetes are alse prevalent throughout fhe regicn
and are froquently fuond in cunsicerable zbundance, parioulsdy whers  entichmen: occoms. T
prossbranch melluse Wwiroblo wiwtz s another chaaererstic species im gl of the harbours, although die
occuiren=¢ and abundence of (his species is subject to some varabilmy as it is frequetithy asaociated in
wiry large numbers with the presecee of amethenng green algae (Nicholls, Tosbs and LHaynes, L985

In et ms of biomess e s, L anielids con ribule o sonsicdesabae propogtion of the joal, due to te lene
aurnbers, In Poale they constituted 3594 ol the total Blomass, with (- fifierme alens contributing 20%.
Data for hiomass Fom the similar Solen; sywems soggesis thet the small annelids make n Fesser
aoniribution, particularly where algal cower exists. Dased on studies n Chichester Hachan: [ Thomas,
[28Ty and Lengsoons llabows (dichollz, Tubbs and iTayres, 19810, the moee numersds prosobroch
mnlfuses, primarily Fliarofiie sivee, make up she majorisye of the 3iomsss in many cases.  Howover,
where 1hese ane absent Uhe snnelis in peneral are vhe bigpest enntribotocs o biomass.

The moast chamctenistic species within Pocle larbour, cther than the smal® annelds are <he darpe
polychietes, Nereiy virems, Aremrooln marima, Hedine diversicelor and Mepfilin Formberpr as well as a
aroup & bivalve malluszs, iccleding A6y mrteaens, Cerasiodarmir dglale, Sacesbid clari plast and Topes
phitfipinarem, [ ¢the [ater group S arorarta, N plera and F) phaltiphuruem are generolly not zaund in
any sbundance in the éovirenmenislly similar Salant Haorbowrs, with T phellipiearem pacticclarks
choracteristic of Poole llarbmwr.  The arge pobvebaeres ad the 2ivalve molluses, between them
contribute 60%% of the biomass, with the large polychactes cons;ifming 30%, Seversl srecies have a high
individuval biomass, bul were i widely present, hence iheir valoe w the sooerpctios of 0 Svslen was
concentrled inraanvely small e eas ol dee harbour  Tlng s pamicularly troe for the polvehiere & eirent
and the bivalve I, pilfipimgeey. Uhe disiwibztion of these spoeies is therefore of considerable
impartance i any consideramen of thear valoe ta bied species. The case of o pfiflipdrarum iusiranes
thit point, 85 (he high biomass this species contribures 1 site 71 is in AR Arga whers. in cemeral, bed
cownis are bow A'tkough numhers of nysteroatchers, which teed on this spocics, ane mlatively Tigh, Heoncoe
the arca has cansiderable, spacies spezific value, despite the disiurbiltce and pressoct on the erea due to
the prowimily of the petivittes celatad o the wwn of Poole,

Ancther example of e distribolicn of prey species having a petentially disproperiionate value i the bird
specias s el of Coeruphiem velulater. Ts s s Raghly congentrated 1 s dugteibolion, asecormng,
almese cxclusive’y in Middlebers and Wpch Take arcas. Thia dishiborios cowrgapunds with thar of the
avozel, which also oocurs olmost exclusaively in Wych Leke.  Lhere will be cther contributare foclors ta
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the dismibution of thic bird soecies, including abemative prey preference and abiliy to move 1o other
Faworrable poeas in the harbogs, howaver, it this bird species is shown (o rergel this mesource speeifGeally
ths marapement of this prey population woold be imponant wothe bid's soneival.

The invertebrate data, whea analysed to identifr specics assembBloges, using PRIMER, resolied i the
production of teveral chamcienstic typrs. These bave been compared to the UK Bistape Cladsification
fuor UK and Trclandd and pozsible clazsilientioans, wagmaburabbc 19 1he cduaters jdenliled, have been (isled
below in Table 7. The flediste diversicadnr hased group of birdopes appear o fonm the besis of bwo o the
biotapes lound 0 Foole Barboun altheugh the range of variabon found i toe Harbour dets nol agres
completely wits (e specific types dese-ibed in Connot, et al, (1997 The ozer bictopes iclude thoss in
littarsl muddy sand based habitais, as well 25 a group gf sites based on mxed substrata. The legter had the
poorsst DL te vy existing biotope, dued e the gbsence of the dominanl chamclerising Spuais, i mosl
casas, e AMya aremarle, Howewver, the fact thar Qs spacres does occur sporedically in Poale Haibowr
and s belicved to be making 3 comeback, pafticulecly iz Warchem Channel, suggests that tis bistepe is
probably valid, given e simalacaty n the met of the associated cpocies.

T.‘:Ih'l:__l;'. Hiptopes descriptinns fined fp Clusters idenrified in Poole Hurbwogr,

Clus'sr | Possible Biotope Chissificetsr | Commens - J0 o
A LM Hed%cr, Hedigte  The lack of & pfarnr as cne of the dominanl secies Zom
drrdrpicotor  xd  Roeedicuiacs  this group weakens 75 giralaite oo this Siowpe. 1Toweuer,
plena m orecaced saanity mud  this waes e cniy mapor closter in which this species
shores. eecarred, numrarogs dead shells have alio been tared aned
i nwost of the other species. “neludicg D other prirsipal
: specles  and  geverdl  swbsidlany  species, Imslwding
’ characiens: alby Cpesfiuea carangia, were rocarded.
H . Tematively LAT&Peor. The clighily more sendy sedimenlts < this cluater and the
. Poyiluees  ard  Deravfodeeme dbundunce of O eofmie wd severd] snell eoreleds, lamey
s eduie in Gne sond or Jnoddy sand  excluding Hecisre aiversicodor suggasis thet this batope is
SACIES. th mosl AngWopriels.
C Tenlatively LMN.Marc. My The more mixed sediments af this clusier plus the prsenge
gresviriin fod poevckRess anoanaddy  of geversl indichuve speciss, wicleding & hombergil
Drawvy. shoTes, cieratalics and oer small pobechaztes, © #diele and
Gammiaray Jowsie provick A reasonasle G o chus i rope,
| ) _ despits the phenoe af Afpa erenarin B
[  LAMLUALedid, Fedisie dhearsicolor TS ¢omprised a low divtrsity groap dominated br M.
! and oligaskaeres in low salichy  dheerceolor and alipechoetss with Corpgekism ofurater
 mud shores. typically ocorrieg in the reduced salinify corditions.
E ™o elear metch w0 o hignope exifs. The cominant species from this assemklage do noe maich

those of ony corcenly listed bioweps, although sirmilerity Lo
LMX. Mare cxists, wilh Terpes ploliipeac-utr az e polmiial
substilwe for M arenoria

T

LS. MacAre  Macomg baliicg
and  Aremicald manne moncddy
il ahenres.

Tespife the abiznces of AMacoma Azlibica the remaining
sgectcs and nebia: condiffan: mach these o7 this biotope

Cwell,

in gzner the clustars correspond 1o the overall gradient in scdiment type aercss tha birbour, with Lhe
Nne: sediments (5 1he uppes reaches of Cse Rorbour giving war 00 the sandier sedimentz fese the hazhour
mouth- Crcasicoal patehes of mixed scdiment oceur scaftercd theooghout the harbouor partic. gy nesr
Brewnsen |sland.

I shondd be sircased 1hat fhe owerciizte Ascinblapes and biowopes Wdeahfiod ool analvsis are sl
stat’e in time and fpece, with individea! populafions varying n rglation tnoa mopo of physicel ead
biologica: factors, incloding shanges i Swibigy mgome, sedument voriolde, wiec-specific compantian,
raproduetive suecess, of2,  There is ng implisd absoie value aribuiable o any partoular region of the
harkboar on the besis of Uy analyuis, given thet Pogle Harbeor aperetes as 2 whole eoglogical systern.
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Froductivity

The preductivity of Hie inverfebane populations 15 of impoctance 10 the bird populntions o that annoal
regenecalios of biomass svailable 1o the Bird populalion:s is cssenbigl for the birds surcival jn Lhe
subsequend year. The utilisation of a predusticify value, howeyer, 1 the pregeat study 15 of limited vales.
The produslien w bupmsss ceoufaben repiesents s posgible stcrcaze i sherpety wploe ol LRe
inwerdehrates over the aatwnm and winter period.  The banis For Lhis celoculation howewer in constrained
by Limited data with tespect o seasenal varatien i prodosnyity, dlest productivity studies poovide P8
ratios base on anagal estinates.  Lostantaneous BB mtios vary cocsidembly thyoughout the year, wits
dramakic increases DLCUTing 0 mosl specees in spring and summer when juvenile development is an a
mnximuarm (3¢ [or example Abdra ferwd® 10 Thomas, 1287 This then glows dowan i le1s suemer and
aorunn and may resall i RegRtive vALes Jor Cermain pepulalions in winter, due to the loss of individual
body mass, in e <ageé Of many bivalve modlusss, dnd due to montality for most sher species. Lhe
agnmale of overall producticn i this ctudy are basad an 23% of the wol production valus for the vear,
oecurring in tha mpurrn and winter perigd. This value however, doos not 1eke ima acconnd individoal
changes io PG ratia, which will clesrly accur For diftecent spesies.  Untl greoter detmil on the scasonel
voariation in PR rolios can be detamined, For e inversbrale spaciss conmibuting a5 prey to the birds, il
is recommerded t-at the total autcmn biomass 2z the most representative estimat'on of the cnerpe
avuilable 13 the vver-wineniog birds. It should Be siressed, therefone, that the calewluiions employed and
e valezs presented g ilis opot, with respock te cncrgy available ta bied apecies dees nor inclode Ay
calzufated productivity component.

FEnerpy Balance
Do comsraindy

Te detr used to caloulate she energy required by Lthe binds angd available dus o the inverchrates is
subjset o soveral constraints or sounces of error,  These zre as follows;

Ford doata records — The Bird deta regords are based on mostsly low waier counts in 8 <aasstent mannar
that enebles aceurabe ¢stimates of bird numbers.  hese data hawve besn converied to daily gounts o the
Basis thot the same aumber of bird will be poesent thevughowt t-e mozrn. Thiz may meeducs a soures of
error, but the utilisation of averaped dma {over & vears) will climinate this creor o somc extent, Year o
¥ear vanation hus alse boon soogunted for in this inanncr it lomgster trends in oopelations aver the 8
vear pericd bave not been Included. The sicucture oF the calovlsticn kowever will allow toe intmduction
of new doin with respect oo bird numbers, Therdors, English Mature mny enter cew data B the Harhoar
when it becomes available.

Arcas = the calcalztion of arcy for cach soctor and da 1he iotal mjcctide’ arca rmay be caleo l=ed i severs,
ways, whizh in tura affect the calculotinn of available cnergy. The preferred option was tooulllisc the
mas surment and scturate admiralty ¢harl (76: 1) and then t¢ measvre the tal interidal area of each
seclar, excluding zny tnarinas of other intertidal featores, The eaposurs of Coese tidel arcas based on the
proportion of time exposed during o lidal evele was then calcolaled based a0 Poole Harsows tide guege
duata. Thiv valoe howdsier is most approprisle o G avernl] ealealatien rather G the 3edloral values,
which comain dilferent propomions of shore level, for example secter 503, which s larpgely fozared in The
lower shore ares, The secioral cnergy valucs Cerefore do nat i all cases represent Lhe vee energelic
avatlatalmy alttough they wall apploxionets 16 the cormesd value and do, when addad together, provide an
accurane overall ssnimace.

lndiveduel prey size — ‘|he size of the individusls thet mske vp the prey populelions were measured ta
ennkle calculution of weight w lengih 2%ios upon winch speaies biomass was coleulated, Emergetic veose
was then estimamed bapd g the size of he individuals in the whole population, per sita. Many species of
bird will, however, have both mintmum and maximum sizes that may be tuhen. Eenee the inclusion of

pL Em. Lig,
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bath whe smallest fractizn wnd largest frozteon of 8 species population may well oversstimate the cnergy
availoble F they caanot be cfilisal, However, the deprme of ereer for the smaller sise fraction s likely ta
be minim=al due to the relabively limited conteibution that toe smalles individuals faom a populdtion
cuntribute. The sizc and veloe of the largest individuals is carrzntly he subject of 2 study by CELL which
sugaests thol sevecnl bitd species moy not be able o expoolt the whale popubtsteon ©f some ol 1heir
preferred invertebralé prey.  This wall restrict the available fped resource for several specics althowgh i
will only be of elevasce w those species whech are 20 thear lewer lim of explaciatten polental, 1. low
Eri B3 Dawa spocics full withen thas roop, shelduck snd curlew, The recend atudies by CETT suggest that
errlew may he limited with respéct to larger apecimens of Cerasioderma edele and Seendioet e plar,
Moo data is < ammenly avaaloye for dhelduck,

Energy avnifability awd bird reguirementy

Ihe invertebrate cnergy availeble within the interidal aren of 1ne Poole 1Terbmud eyslem hes bocn
demonsirated to exceed by 3.5-4 times that requized by the wading and wildfow] bieds that focd on (hem
{5, * 5 0 This i5 consiaent with expeoations (2 3-8:1) based on sumen: work by CEIH oo simiios
imertidul wgtems, soe Goss-Custard, of of (2004).

The calew ation s based on explaitation of 8 shared resource using the simple ration approach os defimed
in Goas-Custard, 30llman, Caldow, YWest ond Gaillemnain (2003 Thiz approach is based on the
pricaiple that the Ged requirernents and avsilabiliey are ondarm and 1hal no intecference exisis in the
gpstem. ho these cirggersranges fond availabilivy can be appopated acrws gny patches Thet roay vecar,
koth in terms of prey aveilability but oleo bitd pse. Coss-Cuctard, Stillman, Weer, Caldow and Mcditomy,
(20027 and Goss-Cuslaed or &, (2H13 ) make che poing thal thi: methed may need to be replaced with a
more camplew soatial depleon modeis, in the case of distinet patches occuring winy respect to food
density or seecusibility, or s sputially cxplicit smdividuel medsed i€ birds have differing enereetic coses
releted to movemzal or [eod-acquisibicn botween patches.

Severdl specics demanstrate well defined spatial requircments in Peole Hachoar, mest clearly evident lar
avgaet and toa lesser extent species such ay grey plover and redshenk.  As a consequence fhose species
inay requird a spanal depletion modsd 10 cnable 8 mere accurie gsstesnent of their energelic ullisation
to b made,  Similnrly oystercatchers have been dentified as feeding within interference driven sysmems
(CrossCustard, Stillman, West, Caldow, Triplet, dir Durcll & Me. Groogy, 20040, Zence their wnelusion
withm a czleulanon wiing 4 ssmplé ration approzeh 15 nod the most appropriete. The largest drawhack to
thee Bssessmeri 15 1hat il is not AbZe to peedict emipration of rmartalicy rates. Dotk escaerition and tortalizy
will pecur Juring the deeline of the available food reserve, before the reszove sppreaches e minimuom
requircmant far 3 whale population to survive. [oterms ef practical monagemant of the ccogystem, the
auzaber of individoal birds sucviving to the end of the witter, &nd their body condition, are e mast
impoytant Fackor, Motwithstanding the above and within (he consiraing of this stody, the application of the
daily rtion maodel to esdimate meximur. number of bird-davs, (s the most prapmatic option avaitable for
the curreet study. This is Jespite ¢vigdent differonges o the dasinibotion i imeertebege (oot densiny and
focd prefarence between bird species. 1 s recomeended, therefnrs, that a considecable degree af
convervatisen i required when considering the =lutionship bereeen e maximum predicled number off
bind-days, on the basis of avai.able food, widh respccr B the acival nember suppeted,

T provide za indication i wiich specics of hird may be sabject Lo sone degres of /estriction in lemmms of
gy availehility, udividoal considerainan of bird s ies esuces agmingt roquirenicnls were ceionluned.
These again do not meke any allowsnce or intgTacten bebwoen spevies,  Most of the Species
demonsirgte available focod resources compdaned o their histardc age, to be well in sxeesz af 106 1. The
specics it exist below his level ame sheldck, vyvslercaccher and curlew, a.l of which have hgh cneepy
requirements per individual,  In the ceee of e ovslerealcher, recerd work by Goss Cuslard, e of (in
aress) indicdtes that tn the order o 8 times the csbmated requirement of this specics is needed to cnsoee
survival of 3 population through to the next breeding season, | his is pricnarly due e within spezies,
interfercnes competition for focd, a5 well as anticipated wastaee during foraging and cheough prey
bipmass loss. The estimated predicied papulation agaizst the actuzl populasion {or this bird in Poole

in Craa Lka.
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Harbeor 138 701, wiich wouhl apoear 1 be i gepeeal syeroement wilh the requirement for this spocies.
Howaever, hoth oystercatcher snd curlew have exhibited 8 decline rier the last wighl vepcs i Puole
Harbeour {Pickess & Underlill-Day, 2002) and considering this trend within 1he cnntext of e mational
tend for thege gperics would be an approprate means: of deteemimng if these law ratios ane indicating
thal insnfTicient resouerces ane avalable.

Given that the invertchrates appear to be able to sustain the cerrent bird populations, the low values Sz
shelduck and curlew sugoes: that either the foed rgmmement for these specics havs boen over-estimated:
Lig aviiloale food has bewen under-estimated: e bieds have a mors catholic die then that smplayved in the
azdtssment including eapleilalion ¢ luomative non-nteridal foed resources; or that they are able 16
survive in g moré fond nestrictsd and hence cornpetitive cnviremment.  Corlew 1Rbes large LDiomass
fedividuals, which e<cur in loswer densines: and i most cases Ive of dedh in the sediment. [t is possiblc.
thepefore, Mat undersampling may account for some of vhe energeric shontfal] for (his species, Lo the cose
of shelduck o s likely thel smme sddilional pey, not curently ineluded in the calculation of their food
resnurce gre being exphited ¢g- smadlor mdividuals of the [erper polychaee worrss The cther
altzmnietive is that they are foeding in Sighly specific wreas where their foodd does accwr in sufticiem iy high
deasities acd where competitive intérackon is Jow., DBy companze the secioral calosaticns gbf available
enerp b g remaend fiar the e specics, o is evident thar shelduck  ag been counted in saverl areas
where (L i unlikely to be supporied by the inverichmies available. v 35 therefore probable that the heds
are nod feeding in ikese oreds and wre, nsiead, (omazreg more «idely in the Harbonor for food, ter inslzoce
maving from area SE2, with low Fopd availability, to high Food ovalability arens SE1, KE1 and NE3. A
similar peticen coists for curlew, which suggests 8 similar feeding sirategy, & furthor cxplanation i that
the se aprcics o suppbementing their Jdien wich werresorial invertebrates over high water. Waorck in Paols
Harhaur suggests thet nebween [5%: and 3119 ol some speciess populztions [Goclew and black-tziled
godwit respectively in this enamzle} ted in fields of the Warcham watermeedows (Caldow, Dumell,
MeGroayy, Pearson, Beading, Rispin, Wes, Rose & Armistong, | #99),

Uhe averall wssessment of food availability and bird use, on a sectoral basis, illustraked in F:ig. 35,
sigpess that the two tacters are not releted. This is coimny @ severad Srovious seedies in other areac
althtiugh these have tended to melale t0 ndividosl bitd specics and spocitfic prey lems, s Hamillan,
Barbeay and Dizmond (20027 and GosseCustard, Kay and Bhadell (1977). See afso expamples in Cvuns,
Crags- Cugtard and Hale (1984). The potential caoses of this differesce may be due to several recsons:

» The current data st comprizes multiple bivd species and multiple prey species hence idenlilvizg an
wveral] melationship s less easy.  This 35 primarily because some bind species are competing for the
grne [Dad resourc, while ciher bind spocies uoe explodling differvnt resources.  Individual speciss
misesaments have been attemneed with the cumgnt data 2oeg ot A similar (Ach of relationship has been
found (o exist

#  The arcas of greatest Afandenes of food mioomee are ma Gvourable fading arees due lo fnclors cther
than the food resowrce, e.p. disturbence through wissc] Betivity and hanen Activilios i denctal,

¢ Food i less readily avpibabl; dug or alpal smaothering or deve oprienl of miarsh areas.

Data for birds is based en historie eeonts, whersas invertebrate daia is based on A recent sunney frr
which comresponding hind date has not been presented.

The conclusien ‘rom this leck of relationship is that oeding activity is concestrged in & lindtod nomber
of argas with soveral othar, relatively cich areas, lagely vnexploied. To some extos1 this s ol an
unapczptable situatian with respect 10 managesent of the systern,  Under-axploied oeas provide o
valuable reserve, which may he availuble a5 8 resoorce in cenizin cirgumstances, e.g. cevers weathor
conditaom, ps well as ceabling over-cxploiion 2reas 1o e repogulsitd by soine invertebrate spocics, givan
Apprapriate juvenile or iarva! dispersion steategies.

The cverall aszessment of enengy balzoce indicates some degree of stress on the band populetions ey
exist, however, the individuea| specics asscssmems and the secoral analysis suggests that this docs net
apply W all species. T is proposad thal mome species specific studics may aced ro e qonducied for (hose

, 1 ) Erwld.
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Hrds that are demonstrating fow rados of peedicted number of bicd-days to act-al kird-days.  These
curmently mchede sheldugk and corlew,  Fath af theze birds are af gosidemble oansgmdeioom impwrian e,
zaglduck  cwmrently ocowring  in intemetignally imponont nymbers in Poole Harbour and curelew
oc zurring 1 natonally imporant numbers Ficsess & Undecnl]l-Day (26400,

The method cmploped So cstimete snerpetiz valoe svailable ooche Birds hes een demonstmted 1o produee
data consistent with expeetabions. The mim for the harbour ovemll, of between 3.5<4:1, however does
have several constraines associnmed with te calegiotion of e value, These include the BLowing:

»  The gvnilohlc intectidal invertebrate food is hkeoas to be an over-ssinale, due to the inelusian of hath
larger {over size) prey end smaller individeals. Both of these fractians of the imvertebrats populations
Irowever, Wwill contribute to the survival of these papulations and witl provide a resoutce fo sustain
bieds dng subseguen years,

+  Thare are imitdtions on avalakiliy of (he nvertebrates due 1o the ridal conditions an the Harbaur.
This bas been faken into account in the calculaiion bot & more Accorale estimation may be made in
futnre wsng tidn! comtaurs and individually calenlated factos per bird sector.

# The value of d x BMR for eslounlslion of energy requiremen: for birds may be regerded ag
precaulipnany ag il i vt the upper ond af puhlished values.

+  Irterferenss borween hirds, bath bepween species ond individuals within spocics will considerably
reduce invertabrare availability for same speciey of bied.

*+  Theeatio (3.0 5, cannct be sustained at parity 45 binds will leave or stave as s00n a5 the food mesourie
fally te the “ower threshald valee thae is requited 12 meet 1he dai’y exergy demands, i.e. wel sefre 2l
the Mood s exhawstad

nelusion o racent vears bird Jata will allow assessment of curren’ Sonditions on & wwore accurate basis,
Future zscessments will shill require similarly [urge sumpling programces, altheogh gatherng of year b
vear dawa mav epable (e propramme to be reconsidersd, given that some aress may be squally well
ieprosented using 4 feduced sampling amy. Consideretion shoule 2lso by miven 1o smnpling more
sffecriv ey the Jow density but high biomass value spezivs, These stiptegies weold, however, need to be
pestod gver sevgral sampling penods and would oeed to be based gn nvertebeate popolation trends
wrespeetive of bird use. It is recommended therefore what ee-sampling the existing sampling areay would
currenily produse the optinum data with respect to consideration of Favaureble Condilion Status,

12 Emy L
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APPENDIX 1.

Weight to lengih ratios for invertebrate species
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Hediste diversicolor

Slope 1.88 I
Intercept '-4.8

R* B2 4%
IJ: <0.001 |
[EmorMS 0175 |

45 y = 1,8825x - £.8047 Yo
4 R?=08272

35

1.5

05

Nerely virens

Slope 188
(Intercept -4.8

|R* B2 4%

[ B .cu_gm
|Error M3 10,175 |

B
T y=2.2752x% - 8,1938
R?= 08287
[
5
-
s
2
1
.u !
a 3.5 4 45 5 55

in lengih



Nephiys sp

Slope

2.4

Intarcept

5 47

E
H-l

63 5%

<] G014

Igrmr MS

0.043

In AFDM
(¥

y = 2 3996x - B.4558

2.5

Aremicola marina

R?=0.9363

3 3.5 4
In length

Slope 2.25 !
lintercept -5.12 }
IR 70.1% |
=000
Emror M5 0.14
8
7 y=22672x-5,1227
R%=0.7073
]
g
g . :
% 3
2
i
]
5 4 4.5 5

in Whole worm length

4.5

(-1

5.5



Cyathura carinario

Slape 2.1435
Intercept -4.3179
R 21.60%
p <0.001

Errar MS 02182

Crammarus focusta

Slope 26753
Intercept -5.25631
r? 78.70%
p <{. 0011
Ermor MS 00787
2.5
.
1.5
k3
5
0.5
0
-0.5
1.5

p

2.2

L

2.4
Ln length

y = 2.6753x - 5,250

R? = 0. 7889

1.9

2.1
Ln length

2.3

¥ = 2 1435% - 4. 3179
R = 02163

2.6

2.5 2.7

2.8

2.9



Coraphium velwtator

Siope 1 5479
Intercept -2 9967

R* A4 10%
+] <0.001
Error MS 0128

y = 1.5479x - 2. 9967
o R* = 0.4411

Ln length

Coroplium arenarium

Slopa 0.7185
Intercept -0.939
R 4320%

] 0.001
Ermor M5 0.0374

a.7
0.6 -
0.5 y = 0,7165x - 0.939

0.4 RZ = 0.4317
0.3

E 0.2
0.1

0.1
=0.2
-0.3
-0.4
] 0.5 1 1.5 2

Ln length




Carcinus maenas

Slcpe 22739
inlercapt «1.757
R? 83.00%
p <0001
Ermor M3 0.104
4.5
4
3.5 y
3
25
5 2
1.5
1
05
1]
]
Bathyporeia
Shope 0.899
Intercept -1.2811
R 40.80%
1] 0.003
Error M= 0.082
0.8
0.6
0.4
0.2
5 1]
0.2
0.4
=0.58
0

=2 2730 - 1.757
R? = 0.8301

0.5 1 1.5 2 25 3
Ln Length

y = 0.B90x - 1.2811
RZ = 0 408

0.8 1 1.5 2 25
Ln length



Cerastoderma edule

Slope 3215
Intercapt -5.68
R 95.8%
p =0.001
Ermor MS 0.048
7
6 y = 3.3147% - 5.6799
RE = [.9589
5
E 4
E 3
2 *
1
o
1 1.5 2 2.5 3 3.5
In length
Ruditapes philippinarum
Slope 2.98
Intencept -4.9
R 85 0%
p <(.001
Error MS 0.057
8
7 y=2.9816x - 4.898
g R*=08512
*F .
3 5
% 4
=
=,
!
1
o
1 1.5 2 2.5 3 3.5 4

In length



Abra tenuis

Shope 1.7021
Intapcapt -2 0287

o4 10%
P 0.03

EmorMS  0.0412

2
2.8
2 y & 1,7031x - 2.0287
R = 0.9407
E q.5 -
5
1 -
0.5
0
o 0.5 1 1.5 2 2.5
Ln length
Hydrobia wivae
Slope 1.1748
Intercepl -1.8752
37.10%
p <0.001
Error MS Q.0762
1
L 3
0.5 ¥ = 1.1748x - 1.8752
RY = 0.3709
0
E 0.5
5
-1
-1.5 5
-2
a 0.5 1 1.5

Ln length



Mya arenaria

Slope 2 9962
Intercapl -5.1415
RE a7 10%
p <0, 001
Error M5 0.03

10

b

B

T

&

e

L e

3

4

i

4]

o]

Scrobicwlaria plana

Slope 2 5625
Intercept -3.8521
R’ 9520%
p <0001
Error M5 0.14

T

;]

5

4

.
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Littorina spp
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APPENDIX 1.

DBasic daty assumptions for the calculation of available energy due to
invertebrates and energy required by birds,
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APPENDIX 3.

Examples of biomass calculations per sector.
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ATTENDIX 4.

Summary abundance values for each species at cach site
Summary biomass values for contributors >1% total.
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APIMENDIX 4.

Frimer analysis outputs
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APPENDIX 7.

Sectoral energy balance calculations.
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