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Ear]y post« ab l-t,mun't stagos may be m.{ioly dlstrlbut'ed by t:u.des anci curront
_Baggo:man"*% 953) and older cockles may bc washuci oub 1n quz—mtlty oy gales Ol“

'ncentratlon occurs bctween mean tlde lcvel and_low water of averago nea's
: o Verwey (4 952) suggests that
”gbavzour of the larvae, but :

iy w111 be most.scvert o the lower lovols cf the sharc, but Ure&atlon by

birds; cige oystcrcatchcrs (whlch have. rccentiiy Been shown: by R..m Drl:nnan, ‘ot
"his 1sboratory, to takc’ vory large: numbers) €S 11ke1y to be most serious on: tho €.
ety of the beds: longcst exposcd.} Whether: Lorval: cocklos settle gregarlously ;
sc6 Colo & Khlght;Jones 1949) is not yct known,! such. gregarlous behav1our tends b

_ﬁ:m%&cmhmrcmmmﬁrmmnoxymmgsﬂmhﬂsh%&smm%tmepﬂmﬁE%mk
o.ggorman,(‘l%i) hﬁs showa, A 15 dmfflcult %o dctcrmlno thc 1n1t1al settloment

Tldal Level Although on: the magcr 0ockle be&s thc greatest concentratlon.

‘of ockles occurs betwocn'acan tlde Tovel and low wator neaps, this 1s noﬁ the mo

VO UL < In s large sories’ collected from widely: dlspersed

s o thc L?anrhldlan Sgnds, Burry Tnlct, the most rapldly growlng: Were.
Stephen (1932) reached a $lmliaf conclus;on

;;500 metres, wzth a dl faféncé in 1ovcl of ca 2 metrcs (1n a: tldal range'af 875
etrcs at sprlngs) betwuen thc hlgh ané thu low statlons..- R SRR

In_Pooic Harbour, cockles are found 11v1ng among the robts of rlceﬂgrass
Spartina townsendii), at the lovel of high watcr of noap tides (Groen 1940)?
@1sfsmtuatlon thqy can’ focd for: onlr B 11m1ted~pnrlod aroun& ‘wigh water and
COY . Neay: tides ey ‘he ancovered ey several days- ﬁogother.q They: are DTOtECtO:

om_&eqslcatzoﬂ,by the donse coverlng of Sgartlna.but At s amaflng that Antid
Juation tholr gr'wth should ‘be’ only sllghtly less than that of ‘cockles llvxng__
' 1d~t1de 1eve1 and soecirens up to L2 mmy - in 1ength have been: founde,- What is
: oY S burpr151ng LS that'occa31onﬂl large sp001menm of Paphla.decussata
ound 1n_th0 same: 51tuaﬁzon._- Plg. 2 alvcs 8 comparlson botwocn thc 31zc_an&_




: ater _'_cond:," 1ons th:r-_ ughou,t--' the area e:éamined Wer_e" ery u:a:.fcr
a1 _.Zm.,_ at _s;przngs), end the ban

riés mixeci Wl‘ch sand fx-om Whlch J:’G 15 mossajblc to collec;t cockles esxcépt :
it ng rak,e or lle 1nstrument¢ B - WL BAR '

ollomng Some analys:.s of current speeds over certarm flats in ‘t’ne Waddensee
_c:oncluded that’ iboth ve:c-y Wez,k and vc:ry strong currents Werc unf‘avoura’ble, the

'E&'om a. com;aarn,uon o.f‘ amples from habn,tats varylng 1n deg:r-ea of expos,ure

SSX ‘are comne;r-ed. : In each case tho 5011 was: shell s gravc,l anci ‘sand W:Lt'- 'a
little mud and tho tlci'ﬁ Ioviel was the samg; viz. low Wfﬁ;c:r o.f' noap tldes;,-’ '
< _ailnluy Wus mlso s:Lm:Llur 1n the tWO lOC&ll‘thSe e :

GTOW%h o Cockles** Eff@cf of eXposvre to_wave aotlon.:}f?héff3ff 

: fl”’llrQS in hracke"bs sund:a,cate the numbox‘s in

Bradwell sze£7}}faxposgd.'w ﬁéf«7ﬁAuguéﬁ5j]']g'f_a 20-3(74) 26 4(39)1"3ff7T2“
- Blackwwter, e N E SRR 1 U L SN R s

-57Pag1esham Pooi,f*ifShéiééiédiflfffﬂliﬁﬁgﬁéﬁé.f'1f[ ffl?ﬁ#ﬁféﬂ)f3¢#6(24)73418£1{)51“”
River Roach, .| oo oo qgRs b b
-vssaxr.;in;---'ff¢~e'-w e

'“;-_.-sazin:;_fz. '_ Gcoklcs oxtend up—~r:z,vcr in: Brlt-lsh cutuarles Some. dlstanc:ﬂ beyond
i othet 1imit oft toicratlon of oysters. = In ‘che Wareham Channel 1n Poole Harbour ' '
o %hoy are_fou:ad up to-Wood Bar Looe (& creck ent ering the main'river estuary) where
lL4he dsily range of - salinity at nesp tides in stmmer ig friom. shout: 270/_00 to 500/00.
o (Green: 1940) In this situation growth s somewnat ‘stunted: compﬂred' with the main
' _beds in Poolo Ha.rbour thre the summcr salinity: x-anrres Ffrom sbout 32 = '

(Fig, &)

he dwarf‘lng of caok?s.es 13.,v1ng 111 |
'922) and others._n,. : :




Deusity of Sebtlement

Were Work a6 3__1 ‘che main producmg;
! I smﬁg twcimﬁ/‘ears old. (’i
i cah thﬂ:tlme,:ls cle th
'H*dlstrlbutlon curves 1n 19 O jnles, ~These. statlons have becn groupcd s
N3enset (exceedlng 15750 par sq,m.)jand “modaratcly dense” (less than Q,?50'
iﬂS@mJ.iz %mmsmmi @apwsﬂmh.

214.1 to'_'_ig.,BBC} pcr sq.m . : :

G En the ‘meven dcnse statlons the modus lay at ’17, ‘18, ‘18 ‘38 17, ‘59 a.n_ i
-i:_'mm, in the 42 moderately dense: statlons the modes lay et 16518518 ‘19, 20, __18
204 19, 5, 19, 19, 24 and 2% mm.. - If the: sﬁaulons argG: groupod Ain ‘t;hz‘c:e zones
-.'accordlng to the:Lr dls‘cance from hn.gh, Wa*ter mark tha, reault fl.u as sho‘vm m Tab}_e

Table 2. Efftwenltyn grfthofokl "

P‘rox:.mlty to ' Moderately dense sta‘bzms Dense S’Lai:mns S
f'_hlgh,watgp.]ﬁﬁ__  r— e D | aaetmtn s T M YT
Comerk lwe, | Mean | dotes oo oon | Mode
PRI EREAEE PR | B _:No. e I déméity S mm, ) NO i den,;u,ty_'_'.:.f-? S
peT T | SR £ Jper S s
”*?T}mﬁtregzﬂifﬁ-ﬂ,ynfrTf.fi-ff;_:f¢'metreﬁf

e | el S 19,205“%8, TR R e e e R
lma s | s 5, 19, 3L 2,533 118,18,17.
oo e | IR e R e

G There seems to be 8 ,sllght but def‘lnlbe s}_mvlng down of growtn at the éense i

s*catlons in'each of - thraa zones. - Kreger (1940). records ‘an aoparent- dena:z:ﬁy effec‘{'

o onthe cockle ‘bank known ag Staart van. Sher:.ngha}.s 1n the Waddensee ‘bu’s thls ef‘fc't_-
"“-'_'--ﬁ;-'was no’c ev:Lden,t on: other banlcs in the same aree. g s .

Orton (‘i 954) recordefi cockle sPat below 5 mme s dn 1ength at a donsa_%;y
.3'_:'_-'c><:ccodzng 100 OOO pe,r square metx-o on the Cark Sands in: auly 1955 Dc,nsul_
2o b0.539,000 por gquarc metro have also been described dn C}ermmy (Wohlenberg; 1957)
& "_:;.:meedz.atelv affer’ sottle.ment “but these were ram.dly reduced ‘so that at two years'
S _;15__.03.6, ondy 800 cockles per: squ.are motre survived, . In the mresanﬁ stuéy the ma}clmwn:
o densl“by recorded was 6,142 per square. ‘metre on tm Ilanrhrs,dlan Sands;. Burry
i Intetrdn Decombcr, 1955, ‘these were all Omgroup cockles,  Older cockles wore
.found in the samc area at. dengities up to- aporommatoly 2 300 DOX Square metre,
"represent mg a substan‘tlally larger’ volume of flosh, and thcrafore flltc.rmg
- capacity, per unit orea. . Wright (1926), when he O:eco.m:l.ncci the semc grounds. in 1_925, _
”-._-’obtazuned 54649 O»—group cockles: porisquare motre af one station so that Spabf&}.ls: :
et this donsity must occur fairly freoquently. - Actual: so’t:“slcmont ‘densitics must.
hel conszl,dcrably b:Lgh(,r since Wright's: cstimate was made dn Apriliand that from
-z_".}tho present: study in Decenbors. ._'j’»fohlonporg (1 93?) showed th'mt losgos un to nearly
‘9070 may ogour in ‘th flrst six: months f‘*cr settlcmbnt. L S et

erght rccorr_ﬁod no. less than 8,-_.000 ono ymrmola coc:ls.los per square _metr'_'; )

ﬁ"_-the Mapla.n Sc,nds__,' Thmcs iigstuwry, wit

_ ¥ 'ts growth,- ;
Z:E‘or' 'he spr\,ad of_ opl&om:r.c 5,2.80:_ viitdes : ;qvour'\’o- 4] ( , 2
: 1955‘) but only ong instance of unoxpla:lwnod' mor‘calmy :m cockius has ‘been recordcci
(Orton- 193L). A similar mortall‘cy ﬂmong Amphldasma Ventrc,coswn :m_New
heen 'r‘ccorded by Rapson (’i%iq.) g B .
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S .Wave ac:‘t:l.on ANy hea’vy af{, tlmes, partlc:ularly durmg 1ate autlmm in both
Morecambe Bay and the Burry Inlet. and ‘seems o be a Factor: lead:mg to scvere
'i'chec,ks in grow‘sh and Tow average. annual g:::'owth incrementd, . The S'llcombe sample;
-"from a shcltercd crogky: A anomalous Antthiss rcspec‘c; and: one can only conclude..th&t
'“'somc adverse onva,romnentni Ia,c:tor, so far unrccognlzcd was 1m1‘c;:z.ng grawth

__-Poss:Lbly the oocurrence of sevore erogion of “the shell, noted, above; . may. "be th
result of rxc:t,d condl’clons in tho sozl whlch also iiemd to poar grow‘ch.

._j Sea Tempcrature

S LOW Wln‘t(.l" Water ‘cemmrptures seem to result dn a chcrc chock to rrowth and
'--:POOX‘ average annual g,row%:h dncrements dn- comparlson W:Lth arcas’ Who:co watcr :
_ ':*temperatures are mgher anci severe cold ig unusuals - The cockles are: lwg,or and
" grow faster at Barra, in. tha. Rlver Pal: and. in _Poole Harbour, thfm they gordnt o
- Moreécarbe. Bay ‘or- South: W‘ales. ~ North ques isintermediate. Therc sccms, ‘bhero
~to be & correlation with ‘the dilrc.-.tlE]n and :Lnténsa,‘sy of winter ¢olds - Very low oo
...'_'W:Lntez' sea temperatm"es arg: not ‘recorded in North: Wales orof £ thc outor ﬂebrldus.f
ior the south-west cosst of Britihin, | The Milford Haven ‘semple is 'again snomelous
. iiisince this is a deep :m}.et 1nto ‘the relaﬁlvely mlld frostwfree penlnsula of g
"ﬁkaembroke-.;;=-~-, L T R R _

LR Of the beds exammad Pooie Harbour probably experlences the hlghes_ti average
: '.'..sunmer tempera:f:ure end it is not surnrlsmg to find: this raflect ed dnval hlgh Zro
_-_ra‘t:e. _ On the sther hand the low. summer. tempera‘tures of:f' the Island of Ba:r‘ra in
the out er’ Hebrldcs de not cheo}: g,rowth a.s cocklos from these beds reach bl
.-.-."ﬁ;zexcoptlonal s:aze. R TR S e e

Dura"clon of Llfe and Maxmmn S:ch

o The 1argost c:ociles obta:mod Wore fx-om thc Island of Barra and from ccrtal
_:'-West Scottish lochs. A single Zsze individual of shcll 1ong“th 6l W
oo collected from” Loch C:r-a:x.gnish .Argyll and. scvaral’ frcsh shells oft 51m_L1ar szze
Cwere seen,  This giant cockle showed clearly marked rings at 12,25, 36, L7y 52
CUBLIBE BT, By 59, 60, 61, 62_and 635 mm, 1ndlcat3.ng that it haé Toached an' i
"..abnormaily large sme by v:l.ri:ue oi‘ both a hlgh grovrth ra’sc and long 1:Lf'e.

: A commcrcial scmplc f:c'om Barra, sent “to me by courﬁesy o:t‘ Dr H J Thomas,
'-__"contalned cockles up to 51 mm. A cockle of 51 mm. from Barpa’ showed ringsiat
B0y 4Gy 48, 47, 5by 43, L0, 37, 52, 23 and 12 mm.. 1v1ng ‘annual growbh. 1ncrements
of 14, s 5, 3y 3y 25 %, 1 end 1 mm, rcmnectlvely after the formation of the first
minter ring. . amples from Poole Harbour: mcludc individuals up to: Bl mm,_ :m that
aren those bclow 30 s are net; usually taken by mona—-f'lde cockle fishermen, Such
.:cocklcs show from:7-=9: rings but growth: increments are vcry smaall at thlsi;a.ge and rmg,_
at “zshe edge of the shell ara not eas:i.ly dlstlngulsheét. _' ' : g e




rings (TlSlPé two ycars ol@) in South alc_x;’;ﬁ, '__:;:'£

but only onc rlng in most othur 1oca

e at : .ch sythoms of mn_enso eXp101tatlon Ay
_J_tha* largc yocklos WCre. almost ontlrely sbsent and yields fluctuated: v1olentl’u
Py 1 o ycar ﬂp constquoncf'_ = _undcacc ol s&ngic year oiaas (tloSL rlSlng
- sars old) atfalls, ”*Investlgatlon shovwod. that ,mih_tho
31n1mum SlZL_llmlt thep.cnforccd (a gaugc w1th squaro aﬁcrtufc OI 31 neh
ing A of thc brouilng scasoﬂ had bcon
-'ﬁ'nfmber of oldmr cockles Lhﬂs Was.

-:of tho grsup rlslng two yuars ol& averagc 19 e
ah retho w1ntcr and 1ncrcasc dn: 1ength on tho :




r : b "th--"ei_cdép‘éldnally not {oxt
_1ona11y colc}. wc _hez' (Sm:i,dt '1944) :Lt :f‘ollows:-that Hass scttl'ement on_-the_m

;_an:lma_l the cockle, somew?aa’t 111 a.dan’ted ‘so :Lts cnv:tronmcnt in thaﬁa the '
behaviour of the larv ¢ ab tho time of settlement tends to result in vast =
accumulations of' ssed co i s:Ltuetlons Wnlch' d,o not lcad to ramd grwth and'a
'h}.gh_rate o:f‘ sw:'\rlval T : e

i he mos‘t faVQurable areas for ‘che set‘cl@nont of cockle spat in Brl_aln are the

-.large sandy estusrics: (Thames, Burx'y l{nlet Uash and: Morccambe qu), ;}u&ged 'by;’she

regularity ‘and extent of their production of‘ market cockles. Informatlon regard

growth rate dn the Themes estusry and the Wosh is sparsc but in Morscambe Bay ar
Burry Inlc”c growi:h has beer: shmm o bo much slower ‘chan on’ the soft so:Lls 1

i southern estuarms and mlcts, suoh as Poolc Esarbour : hore is thex-ofore a

: to thesc sheltered arens folilow:)_m “the sys*t o fec&crfcly devolowcd With'
'great success in Malaya (Soong, personal cor*rmnlcd:zon) CInitisl smell-scale
Ta?flsplam;atlons from the Bur-ry Inlot o Poolc T{n,rbour have already-'i_been-made-




jEuro_pean flat oyster, '@'strea eduils L,, and :Lts :Lnfluence _
_'.f.-f__of‘ cultlvaislon anci spat collectzcn. o F_:Ls_h Inv_es*t, ,__ Ser, 2y
::." ’17: N_O- _'5 S e S T e e

: i ""Not és on. the ecology of’ ‘chc c:ockle, Gardmm CoI‘blS : Iar’c
Trans.. Roy. So:::. Canada 25, 59. i

ormnga, ﬁ. 1955 ':'_';Oys‘ter culture and productlon blologjr. : ch"p. -'et'Proc..Verb.
o 1)7 (In.the press) R R S ', T

t_hc ccology of Cardlum edule L Arch. Noerl,- Zool., li_. 157.

-'}rton, J. H. ”5926'. Sion the rate of-.'.growth.of Cardz.um edulc. B 'Part L #
R obsozva*slons..:-- Lo Mar LB}.ol. Assoc. U.K., “])-1«, 239 Pt

.Orton, J’ v H, ?934 '.B:Lonomlcal studles o Gardlmn edule Wlth spcclal rofurc,nce Hors
s mortallty 11'1 1953. - James Johnstane Memorlai Volume, 97._._:: e
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o Eulamelllbranchzata) popula‘twns :Ln Nc"w Zealand. i Aust g .;v’arg
Fresbw; Ros, 2, . ) L SR . T
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'Stephsn, A. O 195’1 . “\Io’c.es on tho bmlogy of‘ cox*tam lamoll:z_branchs on *ahc
' s Scottlsh coast J. 1\1‘1’!‘- Blol. AsSQC..U K., ?7’, 27?
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: L area. J. Mar. B:Lol ,é,ssoc.. U K., 18 5’1 : L PR

ztO'DfQI‘d, __S G.. ‘i 951. An ecologlcal survey of ‘tho Cheshlra foreshore of the De -.
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_eroy, J._’1952 o On “chc ecology of‘ d,_lstrlbutlon caf‘ cockle a,nd muSSa,l :Ln thc Du‘sc;h
Wad.&cnscc, their-role dn scdimenbation” and the source of thelr f‘ood
subply. (Arch Necrl Zool., ’iO, _1?1 ' e e

Wohlenborg, E. ‘1937. '_.;_'D:Le fattenmoor - chensgomomschaf‘tcn im Kﬁnﬂ,gshafen v :
Sylt Helgol. W:Lss. Mccresuntors._’1 (’l), ‘]. ;-_ ST
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S a:ﬂd T{v'alcs. o F‘lsh. Invcst Ser. 2 9, No. 5 S e

Don a5 s







Sw AMONG SPART!NA R

nlgo 2. Cockles Lv;:ng amang roots of S;Dartina 'te‘msenl;,; a‘h hl,ah We:ter ﬂ; g
7 ‘‘neap tides, Poole. Har‘oour, Doraat C‘.omparad w::.th conklas frm “hn.a shora .
nearby._.___.___.____-._. R e R ) B
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o Ae E‘:f’fect a:l.’ redueed salmn.‘ty on growth of cnckles frcm Wood Ba.r, Loae,

1 Poole Harbour, subject to stromg flow of fresh water, compared w:x:th

S typiesl cstation with nommel salinity conditions. The bulk of the ER 0
T __popuj_atmn a:!-, aanh a‘t.a:h:.on comprisea 3 and 4 year-old cccklea. R : e
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JULY
 AUGUST
OCTOBER

aR'Eem”NG: 'SEASON

G _'-ﬂm a.na.lys:.s of- mwth and breedlng on the Bur.r.'y Inlet beds in: relatlon

e cmerc:x.a.l explon.ta‘b:x.on. ~'The gize distributz.on of the’ group of
i cockles rising two years old is aho'm a.t the comenoement of ‘each month
. from April to I‘Iovenﬂ:ar. The effoct of using the pmsent (11/16 snch. = o

i square hola) a:nd paat (3 mch. square hole) lega.l minimun size. crauges'

= -.-';j-':ns ahovm. i T o R SR




