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numer a Dec a i on during the study. 
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HI STORY OF THE SEASO..:I t S SPATF L 

In order to s t udy the s pa tfa ll, d i ly counts were m de on 

ten shell expo s ed to t ri ver ter Ih i e a ttach d t~ 0. fixed 

s up ort a t t he sta ti on l eud i nC oLa e . These er e p er fora ted 

c ntr~ Ily nei a rr n ed '"lo t in t r 1 f 18 i ch s on t 10 . ep r a te 

ver t i ca c ·" n o s uch t ha t the on cav surfac 8 of t h ell lIs on 

o e chai f" cc' up hi l e thooe of tbe ') t n r ere in ert ed . The 

w t r at t he ot" ge i s 7 - 8 feet d p " t no r a l " ~; I f ide the 

o upp or t for the s ells was ~1 rr nf! n GUC 9. ay t ha t t tl18 t 

ot-ge of th t "de the top ulells were i Jllr.1e r d t 0. depth of 4 

6 i nc s . In t 1s os i t i on the ottOh or if B ell of e ch 

chai n ~ B i thi n 6 i nch 5 o~ t he batt m. 

pk i ns ( '37), 1 S o1nted 0ut th t ne Bp tfaI I of oy t~r 

l a r vae on the rou h ut r convex ourf~ce of she 1 6 usu l l y 

gr eat r t hun n t he smooth inn c ncave surf a ce. :I 0 a i ,plify 

c ount i ng, h i h s d n e i tl i.le id f r 2Ux l en s ; t u: n e. 

binocula r microscope, t e property of Dr. j. E. N edl er, only the 

s pat on t he omoo t Bu r f r ce ere c ou nted. , le rmml t a ) f t h e 

c o n t n.ppe~ r in t bu l -Ir o r l'l bela (T bl I.). ft e r eac count 

t h e s he l l n ve r e t lo r ougl ly 'aahed so f1 S t o " e ve t h e a u fac es 

fr ee of a ny :;i It a d e-pa t th t wi _h"t have settled on t he 01 8 i n ce 

t he l ast a hi nge 

GOUlI t on s ucr. limit d lr a s a s th t f 10 she Ila Ill gh t 

per i t Cl eider bl e r ror but when t e < re repe t at1 OV r nd 

over thr u hou t th U. ner t j epend bility of the reBults 

increa s e so 8 to ve t l ea t r e l a tive s i gnificanc e even if 

( unntatively, th Y may be in er or. 
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During most of the Dummer th tla ily c o n t a wer e In de at 

9 A. • The sp t count ed on any p. r ti cula r d y r e t h re f ore 

t hose n ' ch .ttled :t urin£; 1 previou 24 hour . In t h is otu y 

t h x at ti f p t I t f BOle import~ l ce so t a t i n tIe 

r co rd Cl.'a ble l it ), t he r; t ia 0.1 lye J.iotA aD UTlu d ny c rli -r 

than t h a ctua l do t f ob rvatioD .. 

A cle r ur i dea of ~he seA-G onu l ri ti on in uput 11 may be 

had by ver' i ne; the 10 counts o r e ch d 'J nnd p l ottin t he r sults 

g r c. phic 1 ~ y . This 1 t t bas bf..en one belo' i t C t empcr t u r c 

curve 011 yh 1. 1'11 curve r~pr e:!enta t he' v 'r _ do i l y a t ntial 

set on clean she ll surf' c at flv di ' fe rent dep t hs a t t ii e st i on 

l andin' Gt ng . Fo r the 1 olw BeaDOD hi e t o 10 182 opa t per 10 

squar I no e.3 . f leo 1 Burf c , 01' in t rDlE;J f cou:Illt.rci · c ollectoI's, 

145 por s uare ( c ounting o "L Bid a) . 

Si mi l a r counts ere l'de n 

s uspended from 8 _l ont j n I'n tgll' s cr ok bu t ", i th t hose da ily 

obeerv tions er i mpoDei bl e. I n gener 1 y t h c 0 ts El t t h i s 

st" tion corres po nd in time .. 1 t h tho r. f t t e e tag but t he 

Deas o n ' B t ot 1 s e t, i f e compare 1 nve r t d h 1 0 , "'0 onl .f . 2~ 

of t ha t t ho landing at 0 l hc rc 'u to of h Paueh ' s creek 

coun t~ appear i n ~ bl e II. 

The 311 ter a t may be due a rtly to t he f a ft t t t he she lls 

the re we r e c en ned ess of t n t haD thee ' ... t h . t a e . Hopki n ' 

( ' ;)7) S O B tha t dueto fo tI ln c o 1 .. otorD e oacd in Oyster bay 

for 10 days bef ore set t t:lD.cn t b g n t · d 'm 1, r 63% of t h oolh:cting 

effici ency of fr esh c o l l ect c r~. 
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Observa tions on organioms uth r tha n oyst rs th t s ttled 

on the shells !:1. I ' e aurruna ri zeu b e low ('fa ble I II. ) • Here, contrary 

to t he prnctise in r ·corc. i n .... oys r . mtfnll, the obs va ti ons 

are listed oppoai t e the da tea on wh i clt they ie .l'e actually ·ade. 

It will thus be und erot ood t a t p ll the SpD t r ecorded fell during 

the 24 huurE previous to • • of t he date ~ i s t e • 



Numbcr . and kind of spa t. 
Date I 

Mussel Slipper I Barna cl es 
Spat Limpet 

,­
'June 	27 1 

28 1 

29 2 
I 
:July 2 1 1 4 

11 I3 

II 	 4 

" 	 7 116 

II 81 

" 10 240 52 13 

14 53 7 13" 

" 16 

Aug. 	 9 

Where not otherwise s t a t ed , the data 

Remarks 

All the b2 rn~cl ~ ~ erp. on the 

inverted s h ell 6 ' below t h e half­

ti de surf a ce. 


By far the heavier set was on the 

inverted ahe llc and a ll but 12 set 

in t h e upper 4 ! ' of water. 


Examina tion of t h e faugh's creek 

s h ells s ho ' d. t ho t t h e re w . a 

heavy settl ement of mussels 

l a r b ely limited to the uPler shell. 


The peak settlement of mussels 
occurred a t the 4t' llevel. All but 
thr ee of the b rn~ cle6 settl ed belan 
the ·4*' level.,­

The h ea vier set of barnacl es was 
on the inverted shells a nd 0.11 
but 4 	 \'vere bel o t 'l l 4 .... ' level.r 

Exami ned the Paugh 's creek collec­

tors. A hea vy set of mus sels now 

gro.m to 1 rom. in length. Some 

s lipper limpets. 


A ligh t set of znusuels during the 
last few~ ~e_.~_______________________' ~d~a~y

pres ent ed he re apply to the 
experiment.a l coll ec tor shells, t en i n nunber, suspended a t the landing 
st~ge of the biological st ~ tion. 

Settlem Ci t .2l. Spa t (oth r ~ Oyst ers) ill:! t r e 10 ShellS Held at 

The Station L[ nding stage. 

http:experiment.al


- 4 ­

AGE GROHPS OF l .ARVAE ANlJ 'l '}-m: m': JI Cl'I U OF c~ 11A'l'FAI,L 


"Thousan d s of dolh' r s Y '; ~ 1 (1 be fnv ' ~nml(\ ly by t},d ' c,ysterrnen 

i-P 
~ . they il"J. _ 

~! ttach , te ni.. of tl E; y our:L.- ', / d t '; " ';)1\ ,j CC C'l. - ." , 1.r: 10" ('t~i:. ). 

tr• . " te wheu 

I'rythe rch ('2(~ ) ,l i~3 ew ; ; .f: tr c c l' ' AC i. F. '1f 1 1:1/ '3 : a l fcc t on: un ;- c;"t. t lc­

/lfJ CO P" r ee '7 i tl t !-l '; j r1 Cr:- 1 v e t!J : b uy ;h,e re H p ki ns did 

his work t he s~ l initJ s in th,-, :=i . cf(;l'Ct ri v 

fluctuati ons L1i l:"' l t 0 1 ' iti or. t :, l. peri , l~ , clf G "tf[l ll, are 'i. l rr:,ost 

ada pted to L 

wr ter levl:Jl s dt~r i. n'- 2. tiGa l c.!ch: a Ii t1 ~ c . lj n ity c c ndltidlS vAry 

Eiillinity ~ t r..: k~ ti~n ;3 (]03. '£rtis loc;; t ion il:.i ffie" .'ked on t he ,~hart in 

the secti In on t b B SpRt su r vey). 

plausible to scd~ an ex 1- n"ti on for t t. ': OCC lA rrcnC G of I!I"' y.ima in 



,­
- u ­

o. t t en:.p t 

-their eo r r el ' tiOl~ :i tu h. v ' :r iouu ope. i":. :::; f opa t lm t 

occurr ed ' u r in t":~ ;::;um.~, ' r~ 

pu :­ t ur 'i. ng t 

( i ff re 1t da t , J i L t. e) 1 odu c ttl ob,. t!. ved Thi3 

tu . 0 pI r tA. Th" 'si e!' is 

the h;cogni t 1'_ 1 of i sol't. .d t . pc ·.ttl re !C('.x i m h icn n ieht have 

een " ... 8uot1e i blt: f OJ' :i s t .. lct. s p Tlin~ ,i r t : . • he t e :.. of the 

va r i cu ip J [; 0';-.. ,p .I ' inr f ) 1 1 s eq ,nc :fJ :' mi. l o r to tha t 

of the a t t l ~~cnt ru~ -lnw. 

'J.'he o th .r p r t. .J. tne ' .. bd~'r ' !1d ' Jeri t . ' .[,J ":' t,i r:to-consuwi:lg 

.! ." 
t , 1 rvnl p nu l~l -:; i on t uken 

?tf; . On l :,''" 1 " fir c t of 

d i " t ribl ;tt on<. 

Jl r t.s " 1 

'rorn th .. 

" dc{'l , ~G) , 5. t 

o 1:': ,=va 1, . 1 

ht t i.11 , ' i .r \)"'(1 H,)" po. 11.n . :)CC ,' .• " ~.i l : 1 t. LI.yolvef) 

'1 LC ma [H.l r ~u: l.' ~ lI, ,, 0 1 : ~ l' ! t i vely 

, lO T pe'1 ti • \,on th 1[, r r'~C a r c 11 of :. p l' (,-::i m t e l y u 

t l d. 1"\1; Bott. le 

tiLL e vi ;. 1 ~ . I r. j v 1. t , _.;l'..cinf. fll . J~ ) n ( , ;),, ). '1 r ~ ) 1 to 

', ,")~ r t , 'J r ud' t · ., n '[;t' ..v I 
v 
' ~ e t',' .. . JI. e} u r p 

b 

r e l' e p u l 't ' t'd ',.)y 1 p e ri od ': ~ n t 'm of efl e bli n' .ment, 

a s ." c ... :le a. t .h) . HI L.' :I I. } ( 3 11 L 3 '7 r fl pLctiv !.~ ly. .li:ach 

L 
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ri d f spa tfa11 ~/l11 be e It wit: i n the seciuence in ,hich it 

occurred during the sens on. 

Ih..L.b~irBt ~ - J u ly 15. 

This max i mum in p t f o l l B emo to be c orr_L ted with a 

op n ing i ncluc 1 by , . rise i n 1.~ pE:'l" ture on Jun. 21 - 22 . tll ugh 

t t h e oba 1"v tien sta t i o i t z f t he t mper: tu r e did not rise to 

the p lng t h reshol d of 20 °C . (Chur 11 ' 11 '20, H I son ' 28 ), it 

io hi gh l p r ab ble t ho t the 6 110 (r uppe r r ea nee of tI e ~ i ve r 

w r e 01 f f io' entl a 1"l e f or epa: ni llg to } nve oc curr ...d th r. 11'0 

s up ort t l i D bel i e f t he r: x i I tU nd mi nimun. a i r temper t u re i, fOT 

t he per iod , re taken f r o the 8 ution r .c r B nti pr ~l:>ent U r<:. 

1n1r~um 

June 	 18 71 0 • 530 F . 

19 79 54" 
4820 	 8 7 " 

II 22 	 &6 54 

'the h ea t i on Jude GO nd ~2 t (T 1 .r e ,crl. no I" ~o ....d k pt 

for .j une 1.) u ld n d ubt r e ' oe the te~p .rt tu r e 0 sha l la I 

'Na t !'B .i ~l l ab 'Te the o C . evel. J: e r nf,i d fa l l inb 1f of t 

temp '" r :'! ture on J une 2.:> (Se Gr ph I) '\ au l d t e r r:d opu ro i c; and 

thu6 i s 1 t e this fl1"et a e group of t~e 3 B very D ~ rply . 

Acc ol'd in to .1]'e1 , 2b ) t rt. i , con 1 e r a. b 1 t n t 

pe riod :i.n t h e e J r .ey la t era f -el' th..l temper. t ur c ha r i st: n 
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to th op 'ning threoh_o1d, befor t Le a etna} r e1 a se of eggs nd 

-perms . This he concluded f r om cXPIIr'n~' t ir>nB of p1 .nkton :J rnp1 e • 

Pryt r cl (' 2&) on t. oth r ha C1u ri ,e periI!l. nt 1 n B r va ti on 

f o nd that if t r i p yater a Buuj cte to a Eludd n rise in 

t emp turt. f i ll 0 "al l" c.. 

h our . A e~ cin o i on of Tl nn ' e r e ord ill o t h t a ll 

t h e t Llpe r a t ure caxiIl1lJ i :d 'in pD.'t7ning ...·b r up t in 

j c r t ab1 i hrlent. I n leu1 t in it s eems 10 -1c 1 t h r f ro tG 

i . ude e d n hi c t tL te er. ture ' i ae took p l a.c 0 t .Le 

fil' t u t e fr e - 0 I i irIg .) rioc' • I n t . 1 n caB , tho. o f t h irs t 

bro od 0 t I. a aon, ." le Jr i d 24 un c . 

I is r emar -abl t t on une lJ 0. Ib , ( t h :r te p.::. r r'tu rc 

peakn ere renc t:c: ,} i<: 1, 1 LOU } I 2 2 , J 

m t , ng t 1. Larv e } v c b n 


r1 0 tIl ' [ c <l t j but non vcre 1' eeo : izeu. j • 1.hc tow J n d lC. 


ny e 
 o cur \ l 1i h 5 ·ge ta th ' t t .!c 0 s e r ... "'/er- n t 

"r i pe II i or a ni g , t thO.l d. teo . Anott. er a ell ot' ae i . ugg Bted 

19 ftin t h d t~ ~or ~1 1.r I i . Dea ideo thin r y thc .h (' 2 ), 

Ropki oo ( ' 31) n ot h 1'0 hl'.VC :J .0 "' ,hnt oye r _ i 1 _ ot opo.wn 

unless t ey hnvt:: had t i m t o" lJ 1'epFlre l , or t ho ro aa, r a rd­

1 B o f 0 tL te~p ur :f'J.U c t ute . It J " v n each 2 5° c. 

TIi t hou t p roduci ng t h r a ctl n . Ho~kl nu h ' s eu rl z d t b,u 

situatiun ('37), ,t l...r le thr etlhold t op r n tu re i s p uIt. e 

sp wni n is dep cn t Il util r uct r ". 

'l,'hib 8p""~fal l , no doubt, is t h r (;'u lt f a up nini,; induced 

by t he t pe r n tur ri ce of Jun e 2150r 27. The fr~ce-awl in pe riod 

http:Anott.er
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h ere then is 25 - 26 days. Li k tle fi r' t , t h is p ing probably 

occurred on . t t h e he ' t_rs of t c r jver for at t he landing 

a t ge th e bott m t em cr< 111' t 'hich - ne io effecti , fl e-\l" ,,!l feet 

d o , s tO Ol t all y rl - ] 8 °C. The ap in ' uring the f '\ ays 

succ Un J m~ 2 n Ulit 1 VI, b n 1'1 R) r for t' e t tl e e n i . ell 

ff oh;]rp \"'In Ju 'rh' cond' t ill Tay l)e acc ounted for by 

t he l p t i ve ly c I ther du i ne t t e in·t e v I J1In 26 - ;:"IJ ",.8 

i o e~Gr r1 h 10 • l' nu ], t 'D er.:ng of t e uurce ters 

ao t h "t, t· , :P&wninC -ltd not i nvolv th r a 'l d :1 re 

ex tens i ve cys t r opu t i oa . 

The i ncidenc of this ca t c ' n bE' t b und r · ood f rom-n 

e~ mi r> t i on _ th e · th~!' !' coorda for the p_ riod Ju ~6 - 30 

nd , t f t.o 'r :'v u ... 0 the :lo t t orrJ nd l3~rfll Ce i r tur es 

s repre n'ed inGr ph 1 . 1'1 01 0 '1 ~g d t r' t k(; i r oh t he 

s t- ti on r eeo . . 

...JJ ... 1'10 Ob rv~ tions ".X 	 um 

une 26 7 A. • ad. • Wi llCiB , c loudy 59 .b . 51°C. 
)6 ....... Fresh 8. I ' ~ r r t cloudy81 58 

IJ une ~? 7 od e E. :...n fJ,pnrt e l ou y 7'~ 50 
6 I. .. ad . !'t C1 D dy 76 61 

r,I une 28 A. ad . ., . ho ro 	 65 51• 
• 
 P
G P. od e 	S , br i t 86 65 

Ju n 2 	 7 A. o l . SE, rt c. l 0 uy 5 58 
6 r . ad . SE, p rt c loudy ?7 5· 

un 30 7 • • SE , p r~' cloudy,shrs. 69 	 63I" 

6 P. • 	 s· , 1 rt cl oudy 70 60 
..I 
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l'h,; t ~'ble sho s t hat t h ere . r re t wo d 0 whe n f r ,oh intis 

~era blo i ne- At t ODe t i m 3 ther ~ ~ n n o doubt chu rning of 

t h t r < t o Borne x t en't- ' tw t Gpo. .. .. took pl ac • 

ar m' u r 0 the be t to wntcr. t 01.( p l nce 0 June'! 26 1 b 

the t~1 e r t r e 1'",c rd u - it probabJ y ;-')8 11C1ited t o the 

pp e • te G f ~e I i I 0 a~ sugge ted ab ve u t e tl em n t 

dat support"t .!.e 11 1. r b: t. i e i xing no ~U r d . 1'1.. rl! t~ eI 

fol I o ed a p ~ l od 0 I . t i v 1 C 1 1 ,;e" tr r hen tl' surf c 

t rnpel' ~ ' 14 ('­ ~s higher thnn iODe ~n h bo to • 

l h seoond I ' l e-- II c ie Of. t h night (,) JI ne ~J .n no r lng 

of J l- e 30 i t:. t e f'c -h l "t len t ima . 'l.'he at r tern r a t r e 

1'ecor p I c illl, at 0" th, t Ute r o L pe~ m i og of II 

f r u:1 to to !}Jtt I un t i l tIl( tpcr tl.~e ! '3 

)u t , st· nd 1ng e t .· en :'::1 nt~ t~, :~o c. T~ i Budd n c:1t e ~e to 

v br', 1t;h t 011 t he , i r ot, c;etl 1'.:-1 llTI . ni n., f t h. oe on , n olv­

i ng yen 1· " ot l' in t ho t p: rt ;""i f t C nn el of th e('/I 

ri er . Th p s ubs q en t ~ r op in tel' t rnper tur n on tllJ~ J n d 2 

....1 u l d l imi t Opel ni n act i v i t . l he i 601 ' t i on of tlll _, r lip 

ik ttl as t , i B no+ too ,Jmpl _tho' iev ..., r i l roe t he nex t tern-

p r . t ure rise fo l I o .e~ v ry c l ooe y. 

'X . dv n t n t, of hnv1n r co r~ bo 1 S lrf ce ottornr 

t ern er t u re d t 8 to s ~t in the n t e r ret a t i on or r ot is 

he r r..: ' e ) 1 i 1. " u t l'a t ed • 

~ Fou r th ~ I"eak _t. ~~~~n - J u Jy 2 6 ~. 

l h J. 9 ~ e t w s robs. l y d c to "p mli ne .~ t time of :3Ur p r i'fl­

ing h e - t f or t l t s as L nf 1. w y , n July 4 , 5, nd C. f h 

spawni ng tc _p el' ture at! paos ed on the firot (~'y - July 4. 
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The only record , 20.00 C. Q th o t t o •. t e.rJpl!r t'lre h ich the 

at ti ~n h 6 , W S 'd e on t h t ( y, Sunda y, . ,t :_0. 0 ~ ~ • The 

h ea t of t h e d' y mu t h : ve t Bev .~ 1 d ee~ oe~ above this 

lev _'1 [' n b r ought on po l ng the . ne dny . 1 , rvn l p er ie is 

in t h is i n ' t n~e 23 - ~5 Y6 . 

Settl emen t -pc ,ko f .. 'l' J' ly 'l) :T ~e to r) ind i t : oc t t o j u s t ify 

t h e B r t nf tre~tmen t I have -p11 d to t '1 e r l ier ffi" ..< · nr:. . AJ 

fJum:r tent eT ptcd c ll rr~l' tiun' of like yo' ming d o:- te o 

d th t h. ,cc 'Jf e t t ' m ·nt IDfl imn ap a ._ IL1 -:>:. 

~ 

P:-:o b .b le Spa nO n D tc of ....ett l l:lC n t Length of tl lfree­
D1> tc a~ Ulll IJwi llll11i n(; p- i od 

J une 22 July 15 ~4 - 1:: 

::; ­ ~6Ju e f3 - .7 July 21 

t.~4 - :"'5Ju .0I.:: J uly ~3 - 24 

r ' ­July 4 - ~uJuly 2G G3 - 25 ! 
1 

_ --1 

heoe fr e e-swimming riods c onfo . v r y cl o c l y to those 

for 1934 ~nd 1936 in the Bideford riv e r repor t ed in the Mit r's 

report for las t your. The ( p )~r ent fi ) ity in the l eng t h of thio 

per ._ uc "/ i t . i n t h t emn ~r:l t ure ranc co en c o.n t or d du r i ne t e ~ 

three y ef-' r s, VI u. 1d :Jeern t o jl tify t h r d iction of the d' tea of 

apn tfnll which the O'1r i t er h, , t t e! !. t e (' u ring (1 27. It l l" been 

pointed ou t above t he t ~v ~ ry r iqc ~ t· 
i. s 

by , s p.n nin ev en t h e ~ ~"l it I) .' fI h )ve 2 0 0 c. Th i s~ more 1 ike ly 

to be t he case dur "n t he e; r ly t 0_' the s e Bon, if it js 

possible to en er ali ze fr m t.c limit e anount of d' t a a t our 

d isposa l. Gonver ely 6 br upt t e:ll!pern t u r e 1'~S .. 8 h ich d o not reach 
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, 11.0 .' pn rt s ~Jf t ii.(; river n-he rr. the w I.tere 

(; . e mor e .. cJr y 

s.t t h e (riticn l periods 

rm g 'ested by t ~ r Q o ,c~i '1 . .. l ~ rl it r :ln t us b _ eh'i . n t hnt 'cpt:, ning 

b e o t· k €n pI? e , 

01' 1 E" d :: te 

2~~ - 25 d y f. ::l ft r. 
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"The kno ~ledg e of the ,xa ct locrtion of t h settling 
7cne is a u im 'ort~nt V' the e tt r c"l turlot I: S is 
the knc\" led ,e of th t ime f 

u 

nelt line." 
Gn ltso f f , I ryt r ei'! i .. nd e:,.il1in (1930) 

On July 27th crier 1 nUI'vey of h , int elln i ty of "et thrcueh­

out the ' a r i u p l1 rt L 1f Bi d efcrd ri v c' r ;{E.,' (e . i,.ftc):' EX' .mining 

severel colI e ctors on e30ch f l Orl t s t ud i ed , ;,1 sa.mple of cormnc rc.:ial 

cultch .'0 - m?de fr !It on c: thr t s"emed r erre .. .... nt, ti ve . In e~· cl"i CGs e 

Q'G le' s t two C .ent- co; I ·.ed c:rdbo[l rJ n qua re~ , .. cre r "ov c d .tid 

labe lled. "J.'llc 58.!!lp le e a ways tA ken fr om the second ti er of 

::;quares from the b tto '. of 0 Ie (I f t he 1 .1' two collcctOI'D in the 

bundle of four. Except in spec ipl cPOs :;; a :rSina.lly :9 V.l ced collectorr 

w"'s chosen fr r.J the .I. (le t f() 1' t hec e co ntH. 

'1'he spa t orl l)o th aid es of ~D ch qt') e ' , re I nt er CUl1nt d under 

a binoc~lar ~ic ro 8c ope l i th 2 X leBd c ornbinn tion. A squHre 

mensu:r es 2-;~ X l~" a nd h J tl t o t a l fi r ea '.I f 1.9 I.:lftua ~ lncht:s or 51 

squ" re centimeters. '.1.' 'lere Co .c c 84 !:-jUCH aqu a t:u in eac i coll e ctor 

a n d since ther ) . r e u S 1 F~ 1 1y f O l l !, coIl .c'l..or ~ e c btAlHll, 'I..h rc j.s 

1 itt1 e ttl f f i cu .ty ill t erm "n i ng t he c tc in t erl :;i rnAl tl J_ ofr 

spat per b ill le on ce Lll C Ull t ~. ;) lH en c, de . 

'.'.he I' eS ul ts of t he c u n to R.pp e~:l.l' De 0, ill able I V ~mLl t he 

a vera.ge set per squa.re r o r ea c 10c' t i on is - hOw in t h e accomp' nying 

cha rt. For convenienee in r e" orci i n ' , the. ciat re ~eport~Ll ~ith 

othe-r counts mad e on differ ent date'3 on oampl s taken f ru m vClriuus 

place~ dbout the district. 

lilien the obser vations llsted in the above ttblc we re compiled, 

there were still mo ny umbone larvae p r e ent in the water of Bide ford 

river as plankton catche s clearly showed. It waG therefore decided 

http:avera.ge


T e Sp t f 11 in the Bi ford 1v r Dist r i ct 19'·7 . 

c . T I. 

_1 ck r'i eu , a in 1c 1 V); 
r ed bur . nc lc te 1.. i f 
eorom r ei 1 eo l 1 eto . 

( To fa> l 0 p" ;) 2) 
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i' \' }. " c. r:GiL ~.: r tht.:L1 

in the 1'1 e r .,t ,~ ~i '-It, ~ . 1 e 

.j the .. _f' '1 111 . 'l't. i : l:1 Ii 

l,~ t. '; !1 . , e ere r' k , t. r:u dl ' t. 

hr d no b vn ~ l' , vi _t d . It rea " 

potential 3· t, , ,5 j d ,ed f .L ' 11 ' e e U ·U1 o c.e'n ah e 1 c~l] Qctors, 

~.' , . d'~ t ~ n ul.\ '
, 

.' r ! d 

creel): s t g .. '_, •... 11" 

. , ... , .., 

\'/ CL G ~J .;) f] b t.b }l , .C 

~' T' /' f . ' 'I'T,' " '' "f -+ " 11'cl~ "1. , " ( ~, ," c t . r>.8n )0;. , ",, 'l ~ l{" rl fro I""',,' 

'.l" [~ulc !'; 1 '., d. II. 

l 1:", C) '.' L, .. ~ b 1. .. l , ~ .I ( I to; i • ' , ~ i • . .... . . .... "" '"' - - '" 

the c1:..n il .! 1'efo l' r, ( , ' ~ .' e J' C I 1;" I. t; , •. !'1a 

• 

r..:'" I.• r~. t. ,-- t , . ~ . ~ t '" J,:,; f ' 1' . :.1 \ ~ . -:. t h j G Itt ' a 

C l',~,t..k . 

.;) .::~ l-' on ~ u, r I v ' 1' - ; .> pt: I ' 1ll r () 1 

B. 'I' 0 ', . " l f ... I' , "i. 11 : ".. -, P!J i 1-~ t wl.li' ­'l. 
0 ~ -, :. c. oj ,wey b r ·· c t- t " " . - : Jl I I ' .to 1 . '- '1 . " t "" 

r .ov 1 0 1" t. , . 

7 <:!:ro. t on '. ' ti t-, : ~.J Av C! r: .... C:; ~ r :; y'~,n . :2 1/2 


4 
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c. Samples we r e ake n fr I Huesel ED i r. ' c flo a t h eld 100 

ca st of t h e otn tion l a ndi 

3 : ".'.1 r f:; , 

;' (le 	 f ro l I t 1e f 0 :"' t re f err d to in "6 " 

."b ';~uareB 	 P r 9-:1.~ .1 e &:. .. 

(Approxi . t e ly) 

2 6 ­
U mpl ~B were ft}.' d e frQ[~l . fl o, t h 1 j n t h e cove just el st of 

r. 	Forbe s h ouse s i nce the July ch9 nge. 


5 Sp, t on 1 S ..u re Aver g e pe r squ' re 5 


Unfortu nately .Lor t l e sa l- of e OlIlpu ri :J on, no counts Vlere made 


on collectors that r ema n in P u.~h tf:l creek perr ncntly. ,blrom 

the Tabl e IV it Vlill be ae n t h;~ t t h e set i n the cl' ~ ek up to 

July 27 ',If'a approxima t e ly 2t p er s qur' re. I thuD app ears thut no 

grea t ndvantn~e W 8 ge ' n ed by t hE ~ 1f ting )f the cultch. This 

couclu ;.:. ion is in keepin . .1 t t obo e r va tionG c.le ()}l t':le expe rimental 

shell c ol l e ctors. 

t he p 06:Jibl c v, luo of 0 s urv ey of "'ettlemen t lntens i ty in 

d ifferent D,rcns is ~ugg~lJ tecl in th i s ao .ocm t , a l' h UUL t is y ea r 

it ·"s ' ondu oted too late i n t h '3 s pa t ting s€)(so n to be of 

pra ctIcnl benefIt to t he industry. If coI l ctor3 Cu D oved to 

areas 'here settlem ,nt "i s ,oin on mo'] t Cl ctj. V Iy t h adv a.nt: g 1:..1 

o bvi nu~ . If obs~rvR ti o ~3Uc l ei l. l ~l .'!!. r e c or duct d uv er a peri od 

of yea rs ~ t wi(:,ht ell le d to 11 " no 'l lec)g e 0 ' t {; f a ctors controllinp 

"set" in theue 1l a tera ,.nel ~ o P jT;Cre int e lli e nt c .o ice of [' rea s 
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ref! eryeu f ~:p' t collecti'<Jn t : n thane 11:(" .... tw,tly ~lnp1oYl:d . It 

has a lrp. dy b~en hn ,n i ' : '! . '; ) I ,,:. 1'- , . c " L IP 

v. ry 

,1iove tr: ~ 11'1 t e r 

I' .j.va r . us t' r I f.' L~ l..a' l Ira t J: _. c . J. i i as ~ 1 6 ', l' l be ,.. 0 ':1 . 

'J.'h , a rrowo 

Bras d t (J ).' 1nkes 

Bedcque 

l pi " bCcj j 

Gr n r1 l'i v . l' 
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i !l~~ ~' _i_ 

1 n n rl TT • 1 'I -' ~J. - , 

'1 : ~ to ' - c., t ' ' .. 9 1 

,. . ., ,I . _I f ' :.J 

i net 

t "• J t I f - d 'P ',. ·.,t 


. :IIi x i . ' I , C..:iir ; OiH 


1 . i.ETh 

- ~ .t" ,n t.: -n i u '. { r. . ' ~ 
" Ire 

,_ ,_ -. t. _ ...:L~ I _ '. l.i..1 :i •t J. ' , C .J 1 "", . ' " 

)C ~ur .. • 

r ,"I II' . j i (;:1 .• ' l ' t . P 

' t ~" 
~. ; ,., . J .\ ,,' I I 'c l ' . ~ , 

t 

. J.r. ], 1 r) I 1 

, 

" 
'-' \nu to~l, t OP !:", :;'0 , ~ :r I t) )· i Z () l> • 1 ' ! d ~' f:1 : ~C' , l ,. I , , "! ..... C 1 


I , ., , .. .r) '\
('iO O \ 11 , 1 r~ 10111 }l -' .' n ,, ~' . , I . I· rr r. ent-sv J, " 11 Ill) • 1,· f .... """ \ i 

1 t i "\ - U ' 1 e :. ~ l I . t, 'r ~ L I ' 

, ,, '<Jf. ' 1 ",b .. tr> t oett ­
-,...., ., 

: I' t . v i i . £, (~t .' J " J J !-.1 ; ne 10 rv e . 

on the Pacific C OA flt '~ nr' (" i!1J' r " itD ::· ~" e · · t el' P l l~ '.C ;~3S ·d t.: thqt 

formerly practi:led in '\,11 i ch the coIl ctoru nere .thrown fI r t on 
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tidal flats 1 vine all the collecting surfaces vertical in 

position. 

Hopkins' data have been plotted gr h icnl y, Graph II, along 

with those obtained t Ellerslie in the s t udy of the effect of 

crovdi ng on the set on commerci'l l col ectors, r eport ed in Table V. 

Summa ry of Table V. 
Total Sets on Various Surfaces. 

I
Surface Tota l 
Set 

% of entire 
Catch 

Up er Horizontal 138 22 

ertical 187 :31 
t 

iLo r Horizontal 283 47 I 

I j 

Hopkins ('37) has pointed ou t t ha t the irr gulariti es of 

the concrete film cover n t he ca. rdbo rd collectors tend to 

decrease t he horizonta l comp onent of a horizonta l surf-c e a.nd 

to i nt ro duce a vertic 1 compon ent. Lik i s e t he vertica l com­

ponen t of n verti c I surfa ce is dee re. sed < nd l hori zontal com­

ponent is introduced. '.L'he larvae wi 11 react to such surfaces 

differ n tly in proporti on to t heir departure fr om true plane 

surf c e . 'fhe fina l eff ec t, if we r ep r es ent it gTaphica llg, .:ill 

be a fla ttening of our curve r ef err i ng to plac surfa ces , Graph 11'­

'.L'he fact that the p r.::::c entnee of opo: tfnll on the upper hor­

izont I surf ces is ~u ch higher in Bideford rive r tI an in Oyster 

bay (Hopk ins 37) I!ID.y be due to n d ifference in the irregularity 

of the concretu surface fil us ~d in the t wo a r s, or to sooe 

genetic difference between t he two ep eci s of oysters which might 
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resul t :in di fferenc . in l nrva l b haviour. 'l'her e Dee 6 to be 

little difference in their rea cti on to vertica l Bur f~c (See Graph II). 

'the smooth inner Burf c e of the oyster shell on w ich 

counts wer e oade at Ellerslie d ring the present s tudy ere 

concave and therefore cn nnot be trent e( a9 plane surfaces. This 

arching of a smooth Burface might be xp 2cted to effect the 

extent of settl fID. nt in the s ame direction as ~ou l coating a 

plr ne r.:urfa ce ~ i th c oncrete. 'the distorti on of t he curve from 

tha t typic 1 of pla ne ourfac ea introuuced by, curvature such 

s that of a norma l oyst ur shell ho vever auld s c ~ reely se m to 

be as grea t na 
\ 

that produced by coa t ing pI ne surface with a 

c oncrete fill of the typ us ed jn t h e Bideford riv r . A correction 

factor which _i gh t be a pli d to t he shell co. tchen to compensate 

for '\n i. nclin~, tion of any pa r ticular angle mi h t therefore be 

intermedi<cte between 0. similar correction wh i ch auld be s Pi li ed 

to plane surfa c e an one coa ted with a concrete f i lm. ~or this 

pu rpo ce a dotted curve, repres enting the mean be tween Hopkins' 

curve for plane glas s surfa ces and tho' e of commercial collectors 

nt Ellerslie, has been drawn in Grap II. This is used tenta­

tively 0 a b ' s is for correcting settl ement da ta referring to 

inclined ..,hells. 

In the table b · low nr c list ed t he angl es of inelin-tion of 

the t en shells held at the l a nding st. gc nd the percentage 

correction f ' ctor h ich i s tentatively Rp Ii d , , read from 

Graph II, to reduce the oount s to Cl. comp r tive baa is, t hat is... to 

equivalent sets on a hori zonta l surfa ce of cl e shell. Uth 

thes e io listed the tot. 1 oets for t h e I:JCa aon on (l cll of t h e shellS 

http:settlfID.nt


TABLE 


Equival nt Up-turned 

31 11 a t Inc lino.- head C1 t ch 

Depth of 

I 
AI Ie of Cor r e c t i n \ SCE-s on 's 

~e t per I nd invcr-
lalf-Tide tion fro~ From t ed s heDs 

n Inche s horizont", l Gra. h II. 


p r .1. 0 sq . 10 ,; l - i n 
comuined 

hO l ' . ....1 e lJ 
surfac e 

i ell of plnne 

Invur t ed 3 ell 

18" 223 268 
 319 
 14
0° 2 % 

36 30 4 
 2 14 302 
 39C 18 


4 10 :3 4 78 
 26
16 


q72 60 43 ~)98 
 461 
 :2 J. 

90 :30 4 5 2 6;c: 374 
 4 62 21 


U_-Tur n 4 lle ll u 


18" 45° - 12% I 58 
 51 


88 ·36 li O 't14 I 102 


I
54 45 - 12 94 
 8 3 


53 
72 60 - 1' I 74 


90 60 - 14 I 160 
 138 


A riJUMI'l· ry of 'l'abl.] I t r educing t e d"t to a c om rc t ive basis. 
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held a t the I ndine t aLe per 10 squ r inche uf ahell nd the 

corrected set. 

In this altered conditi on it will be s een t lat t h e t wo seta of 

da t , for invert d .·nd upturn d shells, ar e more ne rly in a.greement 

nd aho th, t on ~ s t . ti ona ae t of coll ec tors there is a definite 

re l a tion be t ween dep th nd in t cnnity of oet. ~he combin ed results 

for inver t ed nd upturn ed hell s are plott ed in Graph III. Hopkins 

( '37) hu s expressed the same set of condi tiona , obtainin in 

Oyster bay B sho by co .nts on chains of collecto r a tta ched to 

floato. The numeri ca l da t a of h i s two ost x tennive seri ee of 

count::-1 'umm ri zed in h is t able rIU .b er 34, are h ere reprodue d gra ph­

ic lly and h v be n dra i t h Dam di s ram ol s the ab ve, Graph III. 

There are no extens ive data ~ vai lable for t Bid .fo rd r egion that 

. r e exnctly comp rative. The P u 'a cr ek shell coll eetors Jhow ver, 

er e like iae suspended from fl o t s. 'l'h e correction "' ng l .S w .re 

never measured for t he a shells since they "/e re lost in t h gale of 

Au~ust 1. The data are neverthclcDB plott ed s they stond in t a ble 

II, on Gr aph III, 8 a re alao t he a ver a OB of settl ment~ t diff­

r ent levels on eo cr e1a l collectors held on floats ~nd reported in 

th s ection on t he effec t of ero di collectors on ~,e i t ensity 

of settl ement, fo r t h e date ugus t 17. ~he l a tter are t aken from 

Table V and r e s umma ri sed belo ' • 

the total catch 

13~ 

22 

65 

. 

JJepth of S pIe Avera ge Set Average Set lixp reosed 
Be l o Surface :P r Squ re L n 70 0 

-
3 - 7" 11 

16 - 18 18 

.26 - ~8 53 



f 20 ­

There are eo~e ddlti ona l data vaileble h ieh unfortuna tely 

p~ ly to a d ifferent date a nd therefore cannot be included in the 

above t a ble. On July 26 the follo~ing counts we r e made by Dr. 

needIer on sampl es from a collector hung deep fr o . the stage. 

Depth of S pIe Horizontal l Surfac. Vertica l Average per: 
Below ~urrac e 
At Ha l f -Tide Upper Lower Square 

;)8" 
(From top of 9 21 22 26 

Bundl ) . 
60" 

(From bottom 17 45 28 45 
of Bundl j • -

It will be s een from a compa rison of this t able ith t ha t 

immediat ely above th t h en coll ec tors are held nenr the surf oe 

the ta l 1 yere receive only 20% of t he c tch oettling 0 the 

bottom layers of a b cd Ie. . "len the collectors are hung deeper 

the cat ch ne r the top i s 56% that of the bottom. The practical 

i mport- nce of this observa tion is obvious and is referred to ugain 
I 

in the secti on on re commend ti ons for modifyin the pre ~) nt 

nrrnngement of collector13 on floats. 

All the dat presented in this secti .] n agr ee in sugges t ing 

that a. l eve l of ximum ettleo nt does occur t some dep t h bel a 

the surfa ce a nd the t wo l ong .r seri es of data for t h e Ell ersli e . 

Tabl e I a nd II. indic~ te t a t th Is depth i n 4 to 5 feet 10',. t e 

ur f ace a t no 1 half-ti de. o di rect exp lana ti on io ffe red 

h re for t h is p culiarity of ettl em nt a nd t h re r e in the liter­

ture familia r to the writ er only t \O r e oor s of 0 s ervati ons tha t 

can be considered oompa r t i ve ly " i th the Ellerslie da t u . One 1s 

tht t of Hopkins ('37), a lre dy de It jth bove, r el l tin to 
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Ostrea ~.urida. In thi s c a ;Je t he !Illlxi m m ~patfa l1 occurr ed , a s 

Graph III aho';o, ' t [l d ep t ] of ; pp r oxin t l y -~ feet. 

The othe r r eport is th~ t t 0 r y II r c ( <': , l t soff, ry t h! rcll 

pnd i l.t '· 1 ' vi. Ht:~~ t hu h", .vi e t apn t fn 11 c a per pen icu1a r 

pilla r in t h harf p ili n:> G C ~ j a t abo ' c the l evel of '~ : e 10, 

tide surfn c e. 'r'li s ._~ c rd w ':.. l d (11 ve bee much mor e CO vinc i ne; 

if t he 111n r a d n fr ahly I e ee in t he a t _r fo r it c0uld 

be easily argu ed t h t the loca li zati on of s ttl ment B d I e t o 

differ enti 1 f ~u ling . 

ryth rc'~: b ~lL: os t ha t ~uch zona i on L . u t J centrc. t i ons 

of co per i o j ~ t t 01 me 1 v 1. I o~k1ns (' 37 ) sug 8 ~O the 

same but poo tula tea u se lt , i y e ff e c t D. ell. 

Ga 1tsoff (Ga lt:J;) L ., r y t hcrc. ' nd c i l l i n, '3) o ' n t s ou t 

tha t the lev :.:. l of rna i mu1!l s t On expo,oed t i1r l bei.ch vl r i e f rom 

ye""r t o y e r. Ther e i s·o r_ on t o sup coe t oot t he sam 

va ri a t i un .. d ght not oc e r i n t..1e a~ttlt3m nt 0 l a r vae on fl o t ed 

cu1tch, I t ough t e r < rc no t t o nug~ea t t h, t such i n t e 

case . Th Call t ::> on s1 1 1 ~ ,e d a t t he 5 . t;; ' , 'J.' bl~ I, sugge t 

t ha t f r Ol.l da y ·~o d "Jy t h r e 1 t:i 81 i t..ht vn r i u i on in '~ il(:! dep t h 

a t h i ch l~rv e a re likL l y to settle 1 umb r • t times t h ey 

seem to b e ev nly distr i buted f rom t o ~ G b o t m, c . g. , u ly 

21s t an 2 lj t h . At othe tim 6 thel i ~ r'. mnxinum sl ,'1 rply defined 

a t a ~ fi nit level, c. g ., J u Y ~ rd DC 2~ th . 

+ .An eX}''lmi n .. t ion ouch t condu ct . ... l S 9u~r c ntinued 

orier 0. per iod ( f yearD auld e va l uubl in de t E:T Pi ning the stabilijy 

of this epth of :Qlaximu'TI [Je t tI e ent. I t would 1. i ke' liise be of 
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interes t to s t udy t h e SpAt di s tr i bu t ion on exrosed beaches he re 

there are only sli h t chnnges i n s a linity nnd probably in copper 

content of t h u t r uri ng t 1dp 1 cye1 6 s a t 11ers l ie. ~his 

could e compared i t h t ll!v 1 of s t tl me n on fl o ted cu l tch 

nd t hus ell ck I-ryt~ erc} ' a c oncl u 10 a s to the fa c tors i nfl ncing 

t h e ca tch . Fer k i ns nd e l s on ('31 be i eve thnt curre t s a re 

of mo re s i gn ifi cance t han ny other f act or 1 de t .rmini ng t e 

distributi on of ettl ment , n ve~ w i ch th e writ r is i no lin d to 

f v r rS probabl y expl a i n in t he c onditions in Bidcf ord river. 

It is po oibJ. e t a t t ie l a r vae ma inta in a de f i ni t v r tical 

pooi ti o 1n the we t r r el ,ti v t o t e Lot {J · nd s e ttle 0 wh.... t ­

ev r ..·urfn ce i cnc ol,n t r ef : t t h t l evel . en collector' nre 

hung fr oUl s t tion r y f1u pport n the I rvae au d t h en accumul , t e on 

the surf ce cons t an tly t t ' a t I ve l. Such a c on diti on Quld 

explain tIle sha rpn B e of the p e k in t he curve r pres nting the 

e t tl ement a t t h stage . en t he cul t ch moves nnd do m .ith 

f1 oa t o f r om h i ch t hey are sus ended , due t o tida l cycl 8 , s ev ~ ral 

surfa ce might pa s s t hrough the atratum in VI ich the l a rva. are 

concentrat ed. Such ~~ conditi on au ld r s uIt in a i de v ertic~ l 

d i ot ri bution 01 oe ttl em n t nn d ( fl a tteni ng of th e curve wh j cll 

w uld r ~pr eeent t h is distri buti on. Such a fl a t teni ng io to be 

obs erv ed in t h graph for Pa ugh ' 0 creek set tler'tent, (Gra ph I I I). 

The f c t th~ t no correcti ons 'ere app l i d to th e data h o ever 

to compens a te ei t l .r for diff er nc B 'in the ar aB of t he sb ells 

u d or t he ir nel ~ fl of i nc l i n ti ons to t h e h o ri :?ontal renders 

ny conclu i o of doubt fu l oi gnificfl ce . 



- 23 ­

A r t!at many floats bet r int; colI cto r s e re p1~ oed in the early 

p; r t of t Ie s n~ on i n au~ '0 creek bee, u~a it rovi dea nhe lt e r 

fr om w ' rid s ' d b ca e ut.'CGn ful co t e . u{'l! bee n ma t h in 

f r Uler ' C 1'0 . 'l'ho 19 ;'; '"/ c ~. tG 1 in th i n aI'"" ii , v r . as very scnnt. 

By 'rmy of ex I nnr t i on :i t l&9 i3ugu e .... ed tl a t there e r e tao ny 

c ol lector i t he creck in proport l 0 l to t h e:: (tctw 1 U It ' 1' ofI 1 

1a :c 'ra t tl t De I t:rl she t': , for any of t e " 0 ge t ~O f.) set.c 

ryt cro:b, " " ' .... 8 ) obse-rv tions aug 

i1 or h .r.bOllI' do no t move any gro t (1st. nee f r ' .n t he bod 0 

Li ch t y r, ~. If t his is also tru in a1pe~ue bay then 

the only 1 rvac t •u ttled i n th~ or .. were tllO e t t ere 

sp T1J.: p t 4ut1 1 etch I S th.r ,for e li t Li t~d :>nd U .ond­

nt on t he nu. be . 6 t ~ r s in t he i m l dit~ ar .a. 

l'h e on l J nec o' bl~ ::..IOU ce of informatim t L 1 1 } l el' ('iuen t. 

to t ~e l~l..e' t i on of (~ o i l g i ll t 1e ::3 i de J.~c r1 (; 1' t t.hc:.. t i me t heI 

a i tiae . f s e t on c 1 .tec to • p cod i . t _ rniJrJl. e 11-1 at -ht: e d ee 

o f 1p. r . _ ad om 11 1 0 t. I j kine t h study, t~ l rno t comll l .t e 

c ount s .'·-e ( on J{...1Uat 1 t. , on SUI pl t'.~ ' • . ! i':' Ojlj 1.:1 • Roy I nl,s ' 

Lf u r - bal' r 1 f l o. t ('h 'l t t i 'ltd :i n ..,ruc" c :r e k 200 Y rda 

\ u t of t he bt t i DD ar e~ou a~ a li t tl e ~outb f the main 

ch n r el 0 1' th e cre k . 'ampl ' i b S In - epr es en t at i ve "\ re 

t a.ke n n 1y f t c l' C!'" r f leX.<: J:l' tl t i 0 0 ft . f 1 OEl t. a 'I 101 e • 

'l'h ~r u t· (; f t es ...; c un ... a l on' . j t h t hcrn r II c ompar l ol 1 



r e BU a ri e cd b 10 in T ble V. th f i r es sho, XCf p t i n one 

ca e, t h tcentra lly l oc t coll ec toro a l have l ow r a verage 

t cb t h n t ale r gin 11 p I ced , nd th t t te l~r er the fl o t 

th gr n te r is the diffe r nce betw n t he t wo oe t s . e on excep­

ti on r eferr ed t i s ~~ r l w l Ob de on Ju y 27 and re art d 1 00 

n T ble IV, in t h a ec t l on on t spat . urvey . In t h is case ho 

ev r t h num er of apa t i nvol ved i ; r eI !~i v ely small and t l e collec­

to r s the ,e l v s r e not very close l p I c e on t he flott. The se 

t ro conditions oul d di sc un t t h va l u fthie ob erv~ tion i n 

s uch rtuuy • 

..,An exami nnt ion of t e t bl c iwul d I e. d to the beli f t hat 

t out er co l I ctors on float ex r c i e 'scre e tng " e f f ec t o. 

t 0 ' i n t e centre of th gr oip. Furtl r , be ext nt f t e 

Bcreeni g is directly r ela t ld t o t h nu b r of collec t ors crowd ~d 

toga t r. '£h e f f ect io m a t c ee rly sbo -n 1 n t h se t un t e 

top s 'un l e ~ mr:J. de OD Augus t 17 . r con.pnr d . 'J! e exp l ana ti on he re 

Iwou ld D et t o b . t h t ·n t · U l L C ntral prrt of t he fl oa t there 

i s a s creening in t 0 directi·ons. 'J.'he bott oms of c nt rally p I ced 

co ll ectors r · ac r een d r om the a i u. G on l y by ot .Ler co 1 ctorG. 

The tops , on t lLe obher hand , <' r ahc l t -red both fro~ t e sides and 

fr om belo. ouo screen' g 10 fucL l eo o.p a r ent i.n ma r j or 1 collcc­

tors , or i n t OB hung solitarIly as a o ca s e of t ho oc hung 

fr om the strge. ThUD, t h e pper p: r to of ent a l collectors receive 

37% of t e set on tile u per a r ts of me r g: 1'1a l col lectors. 'ihe bottoms 

of cent ral e l ecto rs n t hE oth r 'nd c' t ch 60% many op, t . 8i:> 

thoa e of ma r g i nal coll ectors . ·.J:he bot t o of ~ n i Dola t d colI ector 

obvious ly c nnot be brou .ht i n to t h is comparis on but a o is h o n 
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1 t l ,all t, ble on l e ':'0 the bottCH.l ollught t l e e ui a l ent 

of 581" 0 t he ct on t h t op 0 tl e col l etor. 

h conc lusi oDs from thi s studT up.ort Pryt cr ch 's (GnIteoff, 

r ythe r ch a nd °111 n '30) count on sl 11 h e d in tue her 

t h e C'..6 ere not d. !-' th r c ( t28) d lr ady ob" ved 

that tu r l arva awa about \ ith a b s t I' d t railing and 

would set t le on t. e f urf cc enoo~ntered i t h ut 

r egord for the u b r of Hp t t a t had o.lre dy BettI d ·here. 'fll is 

l a s t vi \ is in op .oo i t i on to th t expr e6scd y e l on (' 24) \ h o 

c ne ider d t t the "explor. t ory" s tage of ae tlement i nsured aD 

even d1 tri buti on of s p t over th e surf ce 0 1 cul tch . 

s rising , the r Beems t o be u deer ese i n th~ f i i en ey 

er unit 0 r a of coll cting ou r f a oe produc d b r ovel cr owding 

flo t. fuether or not this disadvan t age is co nt .r-bn need y 

t e 1'e uotion i n co t obt i n d fr om t h n lceos i or ller 

umb r of support ing f l o ta, i s a quest i onth, t should more 

closely exami n d i f the p r sent method of suspending collecto r s is 

to b e cont i nued. 

~~rther, sinoe cro di ng of oollectors on fl oats r ed e e t h ir 

colI c tlng effi ci ency, t is c nc~ lvab th t the cr nln of 

fl a ts into 7roupa mig t ... 1mi l l' l y decr as e he effici enoy of the 

flon t no a ule. The writer is inclln d to t opiniun t a t the 

decr e Be is the r e ' ult of int rference i t h curren ts t ha t would 

no . al ly ~:;trike t h e flo, t s if t h ey ere mo re widely dispersed . 

'l'his opini on 6 baa ed pprtl on tIl e If suIts of the a t dy of the 

pecia C c se of s mple 9 of the s t survey. 



- 26 •. 


-.,;.;.~=-=~_ .:.:;=-=.;=:.;.;.:;= _ ~~ ;'FJmCT 2 G 

So. l e n".Jnlbclr 4 repor ted i t he t a r ey (Tabl IV) B 

t ke n frolil a s t an( ard call c to r hel d at t he 1 nding sta ·e . l'l.i. 

bottom 0 thi s call c t or mu a t a dept i l t _rmediat _et'Wl: n t hR t 

of t c i rd ~nu f ourth oh _ 6 on th ch· in~ of ~rime t t:'. l col­

lec ors, or slight ly ma e t han f i ve f ee t be l a t e Bur f c e . t 1 alf­

t ide . The mean settl eI!lent on I e at t}-~1B lev 1 fr om J u ly 17, 

hen the commer ci 1 colI ct or o ere f i t put out, to Jul 2 the 

t ime t he s ampl e 6 made, can be c umput d by aver i n t he s e ttl eme nt 

on t eo shells t the 54 ' n 72" d pt B . 

e hal l compar e onl y the B t on the 10 e1' horiz nte l s urfa c es 

of the squares c ount d in t h e sampl (Tabl e IV ) ith t he nver (£ e 

t on n uival ent ar~ of i nvtlr t d she ll ur f c . (T bl e I) . 11.1.e 

aver age 0 the actual s pat.f lI on th t '0 ehe l l s ;-> 10 0 pe r 3.9 

a re i nches , t he ~rea of one s ide of squa re of co l ctor. en 

t h is figur 1 corr c ed f or the ngle of inc in ti on of t h e e e lla 

a de .;cr i bed in the secti on on t he i ntens i ty of sp t ff.l.ll r elative 

to depth , b equiva l t s e t on a hori zonta l s urface i s 139 p r 

3.9 s quare inc s . In th D m in rv 1 of tim t a verage c t ch 

on the l o .e r hori zont 1 surfaces of t h oommercial cultch W 0 91 

r s ur r e a o r ord d i n T h Ie IV . The ffic i ncy of this surf ce 

c ons i der ed over the tcn- d per iod th n 1::3 66% t h t f cl ean shells. 

A simila r com ut· t ion or the l owe r s amp l e held a t h otag e 

an reporte under the 0 c t i on on i n t ensity of opatfpll reL tive 

to dep th ' ,ives a collec t i ng e f f ici ency of 53%. The ver age of the 
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ca lcu lrti , A i s 60%. T e co ll.ctor f am vhich t h O~ mp1 es ."ere 

t k .n 7r' kep t <.::1 a n r th n LO t. c ornmerc i call cto ro 3 inc ~ 

sev ral ti nes ' urinG th en- dry perlo~ . . , hI ed uT fo r 

ex' i n" ti on anu t hus ' <] ' f all tt~ i 1 t ~ t I ii t 11e v e 

coll e c t d on it . ThL .i ma ' h . e t end d t "' i c r .aBe th~ tot 1 c tah 

.:-nd t o r old I' 50% n x gger a i or. of t ne t! ue eff ici ency . In the 

c a lcu l·tl on ho ~v r on n l o~er urf ,ces i o i ng c n-

side di n . j r t o (! t ~l t{; r c thi 8 po < i 1 'rror Bi nc ..(l i.~ is 

mt,lch g r ..~ · . r u UPlj~ r ::u rf' cc s wh . ilt in l i ke l y t c oll e c t 

t h n nn I e .r e i" eR . 

On J" ll : y.q tl',. c- . "tu 'eI' m oe 0 0 rupl e ' o f col l e c ore Ge t 

out a t tr ot uge n un~ 28 co l ect c , rn sp t. '.L'u.e Dbo ed 

on t h i l' 1 0" r u _f c ~ ~ i ~t r ro th of ~ c ru ~ tin~ bozo n , 

sev c r i, l Cr. ep i u So . auri a€: b tWl. in d i amet r nd 41 and ·17 oys ter 

1 tl' _ s lme in vC' l 0spat on tl e , 0 squa r s r B ectively. 

sh 110 a t thaL u p t h e e ui e n t s t t· 1 0 '7. 'L'll f iciel cy 

h r faS u t o f '1 " n 01 ~ 11 su.rf~ c ('. Tuere i ttl n a 

r d cti o t f 31% in t ' L " bso l u t e ll e f f ici ency of c OlIlf'le r c i. 1 c ollec­

to r due tl i f ;)ul ' llE dey lop d II lr j n g e ey tr q d I ' :I n t e 

ria t e r. 

rTh t. e f f iei no ~ cr (I. e ~. ~ ~. r o r ~ ri ~nifi can t n 

expr eos...:d who lly in t ,. _ ,s of ~' cta on c o le rcie l call ' tor:J i nat d 

f r e fer ri ng it to t t Lo r e nc r1y a b olut~ t u nd I J t he t on 

cl ern ::L e lla. G~llcl.. l t ~ [ C f r ol t he datI in 'l' u.b l c IV t l c col1~ctorB 

pl c ed o~ t c July 17 ~lc uLrG f irkJt :_.),q of t h ... :-: enoon' ... opa t f !:..ll 

previ ous to July 2 9 , t h J a t 01 r ~mo l 1 . 1'0 correct o r t~li we 

Dho Jld ' tdd 251b to the 91, . h ic.i , ou l rj g ive ~ n e qu iva1 nt cat ch of 
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114 on the 10\,1 r 01 d of e ch aqu re o he vera e se t on the 

call ctors suspended the extr~ 19 ' yo s 44. 'there W' B t hUB a 

deer oe of I, in t h r e I t i ve e f f ic ency <lUG to f lin '. Again 

t Ii f i gur e y be too hi h because of the shj ng t he first 

colleo to r r e c i vcd m d norm I f Oll l1 n be l ess r apid. liopkins 

~B7) found a. s "i ll er dec r ea s , :'>7io in 10 ys. 

'.1'he a bov e :~ tu y show6 the adva ntage of h vin cl e. n collectors 

< t t h e time of Bettl em nt o d s ugges t s t ha t it I 'uld be c ons i der ­

a b l e va.lue to kt o ' mor e e ctly when to ae t out the commercia l 

cultch. I n oth er or a, it woul d be of gr a t a s i atance to the 

oyst er i ndustry if t h e d te of ~patfal l coul d be pr edict d i th 

Hap roximat e s ccur cy", t o use inslo~t a or da. 

Types of f ou lin other t n by encrunting bryozoano and ailt 

as ention d bove , 'ere not ed dur i ng the s ea on. Gr o/ the of a red 

nl gn ten t a t i vely id n ti f : ed B Folys iphoni [~ and of a r;r cn a l ga 

Ent e romorph linza occu r red on col I cto r . in the river duri n the 

1 tter pa rt of the season. • Roy lnbs , on u u e t 24, noticed 

t hat gro th of E. linza had t k en hold on a fl a t of coll ectors 

he ld 1-n"smel t cr ek at l oc~ t io #1 on t he eb rt i n th . aec ti 'J ll Oel 

pat Gurvey. He boarded ove r the top of this flo nt in t e hope that 

by this exclusi on of l i ght, t h e g r o t h of t he al a auld bJ s Ited. 

Such fouli ng i s cons i de r ed to int erf re wit i at c r circ .J l , t i on ove r 

t h e surf aces 0 1' t he co 1 c to r anci t hu r e t :ll'd th e e r o t h of the 

sp t. 

A more pec t ncular t ype of fou l ing wa. n f 1 nd on August l b in 


CD.s e of oo l l cc torn owned by r . J ohn I3rookn in Bo,;, 1 ri v r. 


hell-bag collectors le re completely plastered over i th gr owths 

I 

f a. s ea squirt, a.pparently A c i di r calloes w ich must h~ ve cut 
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do c 'rcu l a ti n •. 1 ri t.l.;J l y. I n p i t of 1 0 t ere had b 

~ ood .... e t ami t h · spat had mn . a 0 ero t fo r t hA. t 13 s on of 

Ilt he yee r. The co l ctor a l' d ueen Jut out on Jnl G f, n t h e 

fi r t aB c ·dia.n 'J le r oba r ed b lail. r. Dr oks on u y 19 . In ' n 

ad j a c t ', r .lA , h r t er Ci ti d cu r_ n t no uch bra ,t 

h ad occ urI' d UL :.ti n tb' t ~ stud. l .i bht pr ve t h, t au ch f cul­

1nu ou l d b~ avo i ded b properly l oc< t · b c t ch . Accord i nb to 

.b'i.,ilert!len' B r e o r ts r o th of s ea squir t s ppea r .d i n 

pa r ts of Grand river. 

Nel 0 ('21) a t t D t h t tuni c t ea i n B r ne a t bay a r e pr e­

dace ouD n oyut r l a r e a nd a re freque tly ry uun a nt i n that 

ar ea . Gutsell ('21) f inds t h t a t t i m .s i n Ghes ke bay th y 

bee me a nui Ba~c e b occupyi nG c u l t c tt l eht ot he rwi se be 

av 1 1a bl c to oys t e r spa t . Ga tes ( ' I O) c a. i. a t a t by c ov ri o t he 

oyster s t h Y h ind er 1'0 t h n Loui i &na t er e. 
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t RI co, 'j.'};D COI~LLCl'O .S 

On AUGu st ~6 n ~Ipl e t al-.: n from t x-c at ~d co l l ector 

th· t l cl b en h ]( ·t t h 1 t!liu{;;' ""r · c :' ,ue J ul y 7. On t h 

s eve p: ccti',ms e X! mil l .d 0 v' 1 " re only one or t .....l0 

livin ' pP- t.ly . ~r . lI'urtlcrl,cre c.. "' V ra 1 ,mp t y 8 p t 

she lls 00 I T d w t h h it , cru t . \.. O! C e ; , c l 1ec t , Xii b ngi ng 

e i t e the t a r-c o t ed oue r ecc i v d sati ~ l c ' a ry eto nct n Ole of 

th~l3e 1 t e r 11 0 I d (. spat . c ta~red au f a c es ,ere q ~ tc 

fr e of I C 'U 

co ld no .. ..:: oug " t eu a'" t he r erle! • forth po st . 

I n t ' (, 1' ';" - Cu. I. -0. co l l ee tor w s ex t;l n d dur .i. 

surv y 0 July 2J. On ' Il Jcvf"~'c l B4, /L X 13 ex ' J.i ned "hu r", lere '10 

colI e 0 B r on th 0 saw . 10 t v ~r ·g d 

two E>pat .p s qu J e . Ot j r ol l et or o o f t h is 'vy e w re xamined 

dur '. ng th e s umme r but n o n . tt l' c r ri 'erc weLde a t t h time . 

'.rh~ res ul t ,; h o . v . r ...., - ch t e sa < B - bo ~' repor t e ll nb ov • 

o explan ,tion i s o f I red f o r h" 1 1 IJ ff iei ency of i.lis typ e 

of c oll e c l.CJr bu t it i ,:, p 1a r i..Il t t hat td€:re wn~ 

li ght oe t v :' I' ourf' C~G GI O J t r 1 (" 5 Ugg t i Oii t hf': t t hey 

provide n Ie a who l ee om . support for t~ YOlng yst _T a f te r oe ttl~-

mcn t h~ s t~k Ln pl~ c e t han t e tlerct sur f' c e . 

For c ompa riso ll ', 't l t 10 bo v' E.. obs ;1' va t i I 8 :,'r~ 10" of 

.J. e l nn (' 1'1) -;vho c a ' r i ti OU t eve, exp i ncnts i~ Ul lpe uc 

b°-lY to tc wt tll~ effi.::iency of V:Ui O'UB t :; o f cuI tch . '~no t~dT 
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a limit e bet n tnr-co . ted he l16 equ ivl _ .nt to 2/ 5 that on 

n&tur",1 hellb. His sheIla h< d be .~po e oJ t th ater for only 

6 (;a y a l..e l.l t h lE r vae J~ J tl~d , t m. The cl .ann e ~ nf t he 

cUlf eB 1; iel fie Hl oob::J • d t h. nt l' but· to a. pouGible anti­

)t i c l u~ ~ i t y of' th t ."l r. 

I t mitht te ' g ,eateu I. poauibl xpl n t in.r, of the p oor 

suI <; 0 ~ thi s yu' ;. expel'im. n t f:l th: 1. h r oms ,'r tcr­

so lubl e nub '<me e . in th~ t'1' h" t di ocoul' bed n t lII:; t e gro h 

c 1' El l- .0 ~ , t " l:30 t h ~l'_ r o .h of 1. TV ... t l l ) v ' . Aft,~ l' t eJ ­

o c, <. ,COl1 's:: :p ' [lure in f h river \. 1.1 ;:r..' i ' i pr..f.. r i 11f. t h" t thi s 

8ubat n~(,. lI'.1l.Y r. I ! <li... Gl ved ut e It au l d her for . e t ot e st­

i ng to fJ t ~ ut the : t BB.J" collecton: in 193<:; f nJ [3 t: if a ny b tli er 

c e.t c LE: ar '- t :l. ~ . 1 t se I1lI:J 1 kcly t · t t h r . "" i' e a 

diffe r elj(~6 in ... (; 0 pOb i ti n of the t \ (;11 S of te.r u sed 

or in t ' e c r.. r a e t ~ r a h ' sur fac (J :i • t " ca. r: e ' .hi ch would 

nec un t f o r t.r.e .• i de d i f:f renee be t Ie n t.h l.:. . r uult s . n t De 

of Ne l s n. 



- :~2 ­

:L1'.. =;;.;.0.= 
Of spec i ' l intI r'o ' iu t - C IJ s .. xvatlon, ..,., : 'le I V, t a t 

\1h':'le av Da on tL flo tud col_ecor~ i 1 

er , UU'tJ , he Elt.. t 01 or . Gl i Ol'd :CIlisro 

III 10 p ~r '£h re ... cv r 1 pacul i o.r i t ieo abou t ie 

• Ii g; ng of tr e hat 1:. j' c~':.j) 1 1n t I . be 1.i..:­ " tch. n t .n( ()f 

e i 1 s s p ., eled fro f l o ' 0 '~ b Ie e ro )lJed .frot p I . t .: url. 

of 1 , th t pc 0 .1 .1. 1 re Jus t cxpoElcd a 1 0\1 I a t i de . 

'1'1 e to 0 1' t c ol lec to r s '~ou ld t n b submcr e 1 t o a d ept. 

of f oot nd a ha f or t ro f 'et ~t If ti( l?yrthl; , t .L 

P 1 U le r e a r n ed s t Jat t b~ on' f lo od id 1 cu r 

c au l 

t l <.: ollecto r c' 8 . g fr om tlleRI. 

In contras t 11 L thi i he C ' t on .10 t ed t ype 0 o ~ l t;:ctor 

"rr ngeI'll. t I jere U t op. 0 tr.e c 11 ; t uru r .... el' i a n t­

1y a t d 'I th of 6" t bot h 1 nn< . igh t ld . . 'l'h. ( l ' til f 'c.. I 

101 (,0 t ~ t re 8t H.r u . t Ii lL t f. 1 l t o the- l or .J of t (, lu t s. 

'l ll f1 )a 1. t lem , ], v e' : 1 ( n l or g i rt l ti (' a l 

.l­
cur~ c v • t 11 1 til 5 therefore , t he cur~ent: s t r j. kc t " bro d­

s i d e s o f the c ol e cto r parti 0 e an~ n Lve r i E th~re a gr a t fl o 

possibl e thr oug t hol (. n t.een t he p rtiti ns th emDclvcs. 

N Iscn (1 ~2 ) a ~ RopY-i ns ('37) and otlero h e OhO . fi t hat t 

bes t Bet. , t hc t is even ' t a n 1:.. vie ~ t, ere obi iued h en the 

at e r i8 Ello ed to circula t e fr e l ov r t c u ltch . If thi D 
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00 .ro~ de 

in n ,g J t h e Bet :. 0 r d (G It ofr , Fr tl r ~h a ' 3 ) . 


I t seems 1.. i F ' t l .r at. t 10 ih1rortl'n~ ft..c t llr:3 ooutr i but(;d 


t o t il ' 11 r v i n a 0 the c '.. ci u r. ~llin'~ co lcotoro . ' .L: firDt 


1. t t t eJ' C C :JU merced to t e dert f l.e~ 


(See co t on ' n n cn It of set ] emcnt it l r'_ t i cn to de t1 ,\. 


' b a . on( i n t n i.. ber n s frv~r cire' l ti ' n of lnt c~ ov th 


rf CC6 . 

t 011 be inter e~t i n to t at the bene f i t 0 th 0 t~o 

a rr, n -eme t s th t d i r f r fr om tee r gu : r methodE, by del iberat e 

ex rio e t Big ,eo" (d n t.h ... c i on on propel: d. ch get; 

i n t h e rea r.t a r anbern nt cu tc • 
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~POS~~ _c_·~___ 

~he sever~l ot d i ee r pe r e bc v ~ QuId GUg~cB a ovo rul 

modificn t ion in t he pre nt a r r"ng ment of co lleotor s on flo ta 

which ieht be t ca t (ld III r i ng . :1 3 • 

1. As wo a c1 ElB. r1 allo 10 .i n t he a oti on 0 _ int ensity of spat­

f911 relative to de th nd on a nt survey t he collec t ors s Lould 

be hung fro fl oats by Ion er I e d ~ ir e in ord er t ha t they sh ould 

lie in the st r a tum cbf mos t .' n t ens e pa t fall. By t h is means the 

cntch pe r squa re sh ou l d b i mprov d nd the se t tl ement s h oul d be 

mol' e VI~n fr om t op to bott.om of t e ol l eotor . 

'!'he h eavi est 8 t ncount reu uri ng the spat Burv y waD t ha t 

on a collector hel d a t t he st, ge e le t op 0 t heb.ll1 ul W~" ;.:, 5- 40 " 

belo t h e surf ' e at h ' If-tid l evel. B a~ po i nted ou t bove 

this coll ector was "washed" duri n ~ th 0 aso by bei n pul~ ed 

u ou t of t e w t t: r f or ex in ti on . This Clct! J fl CC unt pa rtly 

f or the rru ch h~ vi r e t nd t h er for d i s c unt. the n p ren t advanta ge 

of dr Pl ing t he collectoro to gr eat 1 P La . a hlr! , howev er, 

should no t It e r t h e r at io of h s et at t he bott OID to t h .t t t h 

top of t b nd1 s. Referring ~ c t o t he ..,ecti on on i n t ens ity of 

patfa ll ith rela ti on t o depth it will be n t hat t he top a ofI. 

deep-slune coll ec t ors caugl t 58% of t e numbe r of ap t sett l ing on 

the l ow~ r part. In t h oa c of a colleotor hun i n t he ordina r y 

r> y the c, tor. a t t e t p 1 only 20% tha t ~ t tl1e botto I of the same 

bund l e of oollectors ee p e 20). 

Dro iDg coll ec t ors ~ou l d p r ove to e of ~ ome Idvant age ev n 
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i f }p. to t ce tol 1.. r 1.0(; impro ell ut. UEU unifo'1:1 n, 1 C"f; 

oro :trlec r!i ct r,h tj n of p t 0 r . GU1'f ct" ruprov .. t .... neeD 

~fc' r t h o. mClI " of ! 'r t, aId eha! u f..t 0 et r El. 

, r'2. e '(. 1 ct r e ' '. ! 1 f u'" t ~UDI n td t . . f e 'e ,..1. 

t h 13 deere. c the TO ' in 0 ... ; erc tfect 

,..,h eli do or.;st t ed J3y ,t"".[';;... E-T: n tl e co lL tore d i f {; •• t 

ueptha t e re t: l t~ 0 1 0 Id b obt nll d El by t ~ use 

flop to ' t h fe er coll cc t ol'e on cc.ch. '1. l.l t or r i 

st r in ... 1 £0 1' cal l c t c r t L":J 

3 . T1": e pol e fr om . . ich the col l ec t or3 II ,un, ..~ ou d be 

arrang ar~ l e I to .. e l ong .." i, ,... of thu 10/1 ' t u ' P 1 it I1g" 

fr cire 1 ti on 0f ut r 0 . r he 011 c t loE uur f.c Lo d r g 

f l ad an eb tid il; (S. c .ec t i on 0 t e pecial c: Be 

9r;', of t c upat 5 r ey, t. 32 ). ( 's ' p r oved cirou l ; ti n of r:ater 

tt i gb t e exp ect ed t o r (UC t h cr en~n .. f c t of rein 1 

coll ecto r s on t he c entr~ l ones . :e 00 a d e r i na ( ' 31 ) and 

II pkins (t 37 ) have aha n tl t the b s t Bet e e Ii ken \ ~~erc t he 

curr e ts ,e r gre t ; s t, pr aurnab y b 0 DB e t en the cuI toll "6 t r a i nB 

more la te r. Th . rue eff eo t is 'hie e me a rrange nth r ' . 

mi t s i mult ously i norea th gro.th r t~ of the a ttlcd sp t 

f or' 18 · n ('17a ) r e ort b ", tte gro t h of Bpa t ,'The re oirculati un 

of w~ t cr is i mp r ov d . 
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It f3eem.; ~ i L nific. n t t: t . 1 O t..l ,~ t ! ~ l'c e1' 12.r ge nuro ers 

of oyntC' .. 1 r .l. in th.... \'11 t.or d u i 19 the 1· t week a j' 1y 1~ tt le 

O~ no D ·ttle ~nt ~cu~r d 

Ju ,:'1.1' . 1 i3 Z .J 0 II 1 rv tn r~. 0 oH l d n ' e b . ~ ;, C n­

3j. 1 rab . ap·. tfnl l "u:':'il1£ h . .ri et t~H 11..lY# )f! ul"u Juo 

; .L'l J. t (t J 6 ) • t ... ce tl lone . ('. Vt!I . ,, 0 .. it t 1 lJ. C ' 3 k e 

b"'y rc. 1 J. .es t \J.r a l!l.;:;t ,1 1 t . l~ rVt c 1 tbe t r a t the 

t i me. 'l'h f ii's t r e·. etiCJu (;1' • rVUL i Ll l.t U I t ht:: i s t 'link 

fro U:' J. -C'~ I .... · e . ~p ned by .It f1'01'<:l (, 9) ~nd .Il~ el , n ( 117). 

At 311 r ... li l.:: kl . ugu ·t 1, of ' gl? . n vy r,r>l e ~11e. ll P t ho. t b l 

I)sv .. r 1 bo: t·~ < 110 9. I l: Hi de of' t e oyste r r p ·h reo 'J.'hi 6 

8'" OTl ru:.y hov '. < d the ~. ff ct . ::: tLOSO i n Gue ap i 1~ _ and~ 

1 c con r i l u(;d to hE: l i L,h ness 01 t le et 1't (;1' t.h'.t d t • 

'lh do.ll • of r Vr, e 1'. 11 t i r,JM part"J i t i z Li on by ! inu c 

f l:'li!,e l l (;... Y P r tl} . ccoun f r tl i. f , i 1n e '" t di~B 

r p rt e ll- ewhere 1n t~i L pap r au gc t . 

It e _ .0 a at c" t, in ~h. t ~ C r)!'~ Ot.llt! r' ttl 'Hl m . " Jro c.I ing 

o f ~u t~ . . .. i ~l t vel! b inv 1 '! .1 in ~ e 1 } ,/.l ", ooxrw 13 0:.. l' e !l e t 

in Ub l ' '.l cr~ { ., . 1 ~' \,;.. lar ' :l nee d t- b Ull tI Jl\, '11 ,Ii" tlllj 

~senson -.ven . fte . t . Jr i ~J .f 1 v • ,m 1- !:. r;:fi. .L)ur ng 

t h e 0 mmer th ... BeVel', .. c o+" L'C r , , ( ) :t'1. • belo 'y 

• ..shed :lum~ 1 11 and 118 rt i l l y ....x ) l .i 1 t i . ~Ctll i it of the" 

8 .. t I _Mo,t . 
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',L'he intes t i ne of n. ~\I enid1 &. ~ 1:1 examined. Thi s co tai ned 

t he r main.... of 10 cOJ e OdD, 10 l arv } t rc t ad 13 End ti7C ettall 

mus 1 lnrva e. 

J'u12' 30. 

tiri ng t e l at t er p.. rt f t h i s mo nth t h e al ong- shore \'la ter 

i th the fry of nid1 n . T 10 of t ae Ot1O 11 f1 01 , - " long 

were ex_mi ned . 

fh... f i r t had a f l ly di Ei tBsded ototn.'l C hose co t:..:nts 
c onn 1~ted of bet\ 70 nu 9. mo l lUB C n larvne . '.rhe re t of the 
otomnc contents, conBiating f app r oxi t el half the t ot a l bulk 
... :3 . f o i xed c r c \0 r , . onpli i J dinoflc~gelln tea etc. 

OV ~ of the l arv e ere ast ropodn measur ln l 60u i n 
l encth . T eaa 0 nd i,n tb ('tor, t t ' time. Bes i des t 
ther e w_re Devera l mua sel l arvae me auri Ie l50u, a nuuber of l a rge 
T r .do I rv~ mepsur ' n 30 nd ~ny SID .ll er s t r' i g t-hin e 
,elecyp r vae . 

-I.n~ ftab one th i r d , r Dlig1 tly Ie 6 o f t he bulk of 
th~ ~ t o~ ch co t'nt ~ con istcd a mol · c·n 1Lr Le. thttty- fiv~ 

e::.'e C Ol t ee , ' t 11 tr i t-h i n~ b l v: 1 ve l arvae . '!:hor e 
" e € er 1 your L nc upl i i [ .co e odo. 

2uT . Moni di e fr m ill rivLr ere eXE mi ned. ne Call a i L) d 
2 0 	 mua 1 1 rv e nnu the oth r 12 . ~hese r anb d i n size bout l40u. 
, i t t heee were , ny r; otroy,;oct h l'V • 

T. C. 1Te ]..., n (1 37) r i . B··rl leg t bo th e I IJ =r 

l arv Fl V" eu lly fl ett d efore the se' su n 1 a en i d i fry .- t:l!l r 

i t'he n~ t' ., t • Y 1'6 t h r _ore fre~ of tle ace of " 
d et ructi on. ' h_ r:y~ [3 Q: t!: e fry fr~ . t i n 1 t ... mi d-cum, c 

1) t "er "'U3 ' .'1 cu do n t r ... ;;; opul ation 1f 01 U : (! n I, r va i tl t h 

B1 fo _1 r v r "n thUG 1'ed lee t l c ~p, tf 1 ubs _'u L t t· ei r 

p 8. r _ c e. el 0 (I:!1 ) foun t h t t. e surf ace ninnow F 

mR y f ee n thr= ne 'l.f JJ." - led 0 of .b OJ'3t:>~ 'Ou t mn.kco no 



C' _ 

, .. 

ot t e en t 8 ~ o i t 

Ju e ~O . 

}. "0 ' t ~ 

In ...~ . . ' 10'-'J 

'1' Y 'oIJ :pod. • 

" t _ j E: llyf oh 
,'0 el' c r J1 1 ~ 1 7t j. 

~ f t., : t l: 1 _ ..... 
J t E' cn - the 

• -.£:> C1.. __ ' l nuu 

-~llt:..el.' cH '" J_' 

s '"' r,.1. fi 
, ' .nair 
1 'u 

I C fro t 

tj l me t r r (10 t 
t ,.r p c; pu l ' ' i ons 
~c . : ·LC y ;1t . I 

't ~ .. " tf~r 
v r - r tl lO:.lr 

iJ: 1 _J~',: C i. t rll: f; • n - at'] 

.. G r 

Po tbc fry f cc :)Ii l, 'v I'Ve l 'rVClE but t.e " 'IT r + k 3.- 0 a rl ult 

uplii tl.lrt, Be _ tc, b -irl cO.B ui b l e t t. 

i mp OJ. ~ t en a t , ::1 

f 0 's t el' or. r e. 

jr 1 fi oh at t .. e e : of ttL i J nc t;;;i '1­

a l y 

C~·l·c~l.) ru 1 1 0tl9 cno}Agh to b . f' r r t i moor t , nee 

A ~hort no t ' 0n he ~f L ~ tn bf nic t _~ . 0 ,/3 er t' ~ C i s 

to be 0 In.... , 'j th~ ec co l _ ,title - fi Gi e u y of v" r ' HE> 

~ f' ect~ 0 1' Ill' ng. 

1 

http:llt:..el
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hile examining a pI nkton tow rna e in Bentinck cove on 

J Y 6 , a ma ll p rc ent e of the l a r e; r mus 1 larvae was observed 

t o II v p ec Il i a r ot oml C C it t ent s. Itho gh t h gr ea t . r r t of 

t h e t rni 19 a of f cd m tcric.l ' n t he st<.mache I fj consti tuted 

01' :3 11 c e lIe measuring l- :3u .El ' 3 no r mally t e cas, th re ere 

n e lir. wn eel] .... 

me r s uri . ~O - . 4\,;. The~c p ar d to be unar mo r~d dinofl g 1 c tesg 

for Bul c i an , ...n l i.· .' C r i ti c t l' virabl . The proto ....oaoo ma vell 

a ck nd ort i n t st III ch Co. v ' t y \ t h t he typilc I h i :ling otian 

of d i nofl u£el l a teo. ~OV ' 1' ,1 f the. ' p~ra6 i tic 1crv · r 

i s ol - ted ~ dept in c p r~ t e Syr eu watch ! 'lr..soes " . th [Jui t &ble 

'OV Lrb t o pr ven t ~v po r. t i on. r . t er rn th t urv~e ~ B 

chan t; d d i 1 , t e 01 be ~ g cph: G O by f ree ri e r la wr t hat 

ha d cen f il t e r ed throUl L , : ' 18 tul t ing c th a llk . '.rhe histories 

mi xed i n h is sm l1 nu b of 

o 	 tl elJe ' e r e fo l I o t.. re(orded i n th 10 boo· • . Y i ccl 

ar c T P 1'1. d lOll. 

J t14' 6 J 2 .0r r-. • 
Thi s U1U B:) l alv r d 2BOby 272 u a[.el CD t i n~d 2 

lar g e ce llD i n t he t OtIll ch meaaur1 g 20 t o 24 u i n diam<Jte_ . 
1 1 . 00 	 I . ' · . 
The t ~o cells ro' ti 11 app r n t but tl: e 1 rva was 10 t 

dU l ' .i 11 the ck D i t b. of tl to lUI P-I • 

. ... . ~ 

of pproxi tel r t he aame dimenoions B 
r V ' 1 

~! r( e i' 1 pl' c~3e. t nd E~cti c j n 1. c t cr ch 

#Tentatively identifi ed as Gy nodinium 
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r I . , .f:.; [:. 1.; , Ie c be TV' t i vllS i t., C:i d i u.tHl tal. t h e proto­

z ' u ... ' to b e J. V 1 C n o t eD 'od 0 1 bE n ' nms lJ I ~ ; " p"-l ras i t , J or 

c o nu' 113 b e e u . ~ a t r;f 0":1 't J.' 1. r vs c.; ll. l' Ii H 11y 

mi m .. t e .. . f . 1 11_(; ' t' • ( i Y t t:.:r c '" ) 0(; I'd i, g l y , a no t 'Hlr '.. . 
t o W~f m~dc j~ ent_nc~ cov Q ' 

eri • IDO l i. L ns ',q:~ ::, i . f de" n ;. c .. ~ L r ae ~ ::. CT i be u. 

pb ov e. 13 i dt , t h . 

~ ... <':0 . ~ro e . n 1.1I~'l c el't:" '" 0 ~ ~ J ~ t e ~ be 

'f o "de ,. 1.y 7 

J u l ;, 9 . 
i .l• , 0 

v f 
e 'e d ' .w. ,. 1.<1 bcg .l n ing 

t h dead 0 '. 0 f t. 1 22u 

l' E. ~I'c ti v • J.. 0 111 1 t:; _ c ;1 1 s 
 tch ­

e1 :'l 9 • 

om n t" 1 ": h .J im au.. i tlo i. e 'L i C I d rge 
(i t lJct l ., ' rl l t i', ,-1 I.Hrl 1 '!r ( 12u ) ~ r,'lJspar e , L 
c el l a .i uh i p ,1 'sh- or~ u c nt~· 1 cL 0 0 1 , t . ~ ' l ~Y ore 
h .ever J.L' I'.h.. ('nd b U ', I tlle 1 l'b r u-
f ll:.ge l l .. t • hI; .i t. v ' . A " ' j 0 i' :. ,~ c g 1a •u •• 

Or.e 1, rv' e were fal_c. ' ,1 o:nJ (... 1 (J~l 

~'1~', n th ' .J .n t.l·.j d 'Ie ~') , 1,. !: .l-t 1:1 cd in a ", p r.; l a des. 

, >I f}. it" 1 - ) l . e~ 9U .. . n au • 

~ ~~ ~ ~ rd :5 
n e [l. lr i t colour ella 
1 4 I n 

t . 7; C - r 

" r 

1" ".' ~.r ... 1' ,.,. • " 1 
Thes clua t lr 'd loot l y 

. r t ile l!. rg .I -, i z e d 
I U ~, rIC Hi'\.., 0 [. llJu, 

t ow r 0 t hb nt~rior 
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J yl [ 13. 9. 00 • • 
l'h~ l a rva, s eemed to h vc f ur th _r f r .ed i t oe f of the 

fl -II t u .J. ~ c of ~ _ n . ('!I, d .r.10 t a r 3 bn81 
spra y ed ':)v r the bot tom f t il atel L1aa oppos i t the a nus . 

1});1 r fot th ..... f J ,ge r 
furr o 18 	 r 0 3.11P r n t . 

r' 6 ......1 1. m', r G in tho t ~~ ~h 
b D c : • nu 0 r t h vi -b th i r pa uu t~irl inG not inn. 

",. f!:C -r" t . n t. i t ' ; n t P. 

T. a a ca st- ot. c~ l i ' no 

cpllu 0 r v d on 
July 10 01 n' raul'" ip e f iss i on b lt tie t i r ty 

If. t i 

cl.a Ull't i vil3io at . ho c t ve ~ . im­
i n g ~ft cr paront cc 

July 14. 

Thor o a r e on Y t r u . ce ll" in t}e at ch no t tW( me; Eu~ed 
, (; u a u (; e ~ u. Axcept for her ~ l e e t o pch c v l t n pr cti ­
c lly empt y f or no "foo " p rL ic l eo ~el'C oba erved '!'he l - rva h'.l d 
s e t to th eDS A. ' n ~nd /'1 e t ,,1" d dlr'n . n r 

.. I y 1 5 , 1 

• t OU oth e em t y t ' . t or~, ch r 0"1 ont·' n d f i ve 
flagel l~ t ea El ll IDe' s uri ng _Troxi "'!la t. e l y 19 u. or t h e f i r st time 

c ell I~ obDerv d i t e inte t i n ich 0 ne to t.o c be ome 
lodged just ante r ior to t he post r i or dductor ~uD cle. th e c e ll 

IJ :;3'(.1 11 in t. c 1. (;1' wd l.. o' d t t, f t cl roov, di a ­
ti nctly. lhe l a rva l ooke r' t her 1 n . and nd h d n t 
s et t .. ;;; t i lO . 

'l'he int stin sc e:me; d t u be still con[c ot ed ·" it t be f 1 flg I h e 
cell. 

July 1 9 

There ~ ro on y t~o c elI e ot h ~cusuring 26u, one in t h e 
st OJ:12 ch ~Uld one in t (1 in t e t i l"} . The t cr apr' ren tly otL~O "s 
wao u'b ucrved on J ll J y 15. wO e exc r e ted c ns 'ver e f n on t h e 
b oL t om of th e vlp. tchg l e t: ~ so . Jl) l~~ fln d from the ., "QLn r 
prcpur~ tion ' ~mad e • 

.-. ~July ~u. 

The sto1uac , c ont a ' ed 1 r ow n c 811 ect. s uri n 20u, enr.1 t h re e 
umall er more ne rl y c o l our l es r. onee about 12u bee id es !~ I!lee SuI' i:1C 
only Bu. 
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Jul,l 30. 
, 

','ll! nUR ~1 e l ),1 rva wa ctE: ."l. Li p erLe. p l.':; bee" ~ , ~ of n~glect i n .:::!~ -' :1g­
i l ~' the m ·tt.r j urin:.,· the rr '=! v i ~ ll F" t (\ ~ rf: . 'i' h ( r t "7f s hO\".'CVF,r one 
dLIQ)fl :> u , I_a t e .2ovi n ~ , j t, 'l :i I, ... t . f ' !"~, ty }:11.11E 10 •• V:'1tj .-: '=:c on 
July 9. 

Similt r histori f' ''l ' l er. l,:: c p t on t 10 othe r' '1lusLe l lCl.rl!:'l. t~ at 

the E D.t H:' t i r.IC • l'h e r c: cor' 0 i nth e 1 0 [1' q I' ('l t;,"! ~l S e 'l t L: 1 ~ Y 1 i "" the 

e bove in l 'lO~Jt r c::.;pect L 

i\ t one tin rn inL.';:,'ncl 

we r t.: '. ' h !l ..: rv , n fr t,ui 

(iurj,n~~ t . s t:" FI j n -';: (' 0: 1'1 ' t't. - r 

Uninf'ect c0. l .? rv~ _ L O J ::l 1;L rl fr om th . fJ"r:L t w ' re re k ept In 

'On 1 () :f t h :. 1. i ,. ' !J g ;. n 5, " 1 L TtL~: ::-~ (]'.1 ( ..
\ , 

obs e rv er!. t o h [l. VC Get t o t r. c ~ ..~ t ~l ~ l Fl 'R on Jr.l - 10. Inst.p. d of 



e d un 

i n f .c t i' i: . 

,.. , 

tI c. . !11­
s i 4 u· 

drDi n cd f r on 

'1), t I.II( n o ,., l rt. b r obn' ~. n tl ' i B 

II -' lL, (nt:J 

I . ! t l y l l . j n f ._1 .·1 r lHF ' 1 ' r '" . . 
fo rd :r iV E-!' ~~::; m;) rJ{ { " -t , Inin[ i wi C1 ':. u"" 1­
l!ti 'n of n e t r 1 :r ~( . "'h I . . 1l.:'!l:< r 'd. , 1 t, , ' ti " <, ,, te1 L l r.l.s l:J1';] 

:O1~ l rrWl Til en ':: 1.1 ~ :/ 10. . , i tt it \ 'r r- '0 ((1. . (1 to . ... va, 
J.y ' , ( l" ' -:.evy r;. ' ( ' l \..)<t :""- [1" ' rr, ,y" tJ" :!' I :!... 

'i' ~e (" S." . l. be_rv~ t c c !)r· t 'ct trlt. i nf(~ ct:(, on fo r 
"r, J t' ~j' 1"" t 1'1. r.:. l ,~:" "' , ( (!. j~' . L ~ ,1'':' 'l r ; ' .t f l in 

j n the L t;om nl . 'I'h e cJ ~ 11 l r'T"V[l 1('. : ' :'r c on "' n:;' ~!l f( eti'n. 

()f i ,l:t . !T'. 11 .cT oya te :r' lr~r vr


c .1" i. to r' ~" "r ~ (~';'t_ ', 0 , I (~ ~, 


,'lO l l !' . ;,..~ r! . -, i.. t. ~lC Clio. cL. 1~ 
'. t 1:.' 1 ~ff ~ (" ' f tr~ l':! ,},r. T':c:i"t,t; C0 1.d 

, 11 t h e yi' t · !' 1, r ":,,f!' d'i. e 'I'i t 'J t 

'l' ec ( 1.r' rvf €' " e -rid d to t bc bil' ( :' ~ ~t . ": .. t-e .i Ifcc t ,d 
l":USB rl 1 1 r v" ,,!2 , b ~ J g , n t . J u ~ ' 23 ';:i. t L r:> r; fl 1. r · t · n, the 
f:'i.. 'cl l ·. t ~:. 

t lO t ' 0 
cl o }. ' i _ C> 1:: " i II ' '.Co ~ "rH; ri b' 
t h pr0~0 z , n o t he ~ 1 1 t b j u i n d lD £ tt c kin8 
t14 '~ ~ i r.L e 1 :-- t e 3 t ~I" ; ~ ~J I t \. 1': ' 2n(­I 

t:i. , ,1.,;(; j 'lt ~-; fl t 'L t r C. ceTi t l~ l~rv • 

o r ri ly 

(,! r" de. 

C' r f. s f. r ", : ':"1.' fj T a CCmffie u 1.1. 'l'h 

t h('< l ;~rv£ :r cr rlir'" t1 ::: t om 'ell en-vi t y 
C' <.' 1..1 i (. d . Y f 00 lot !n' t T' <> 1. , t: d y t em ­

int r:.l;lt tnt!'" . 

3. Inf c i ons o f t tl ~ ' be c ~ I t ?ctc C: '. 1l: 

~V ( lote t 1 c:t~r ~.r·lsl ~ ~ I; IT f'" ,1. ''' i 11 

" n (,ro•., 'cot; r<'i' IGh t ! f:, l'i Ilt nt. l 1 y ly r. l c i . . 
1 r '!~ i. n i f; , ' r : ct .) : f LE.r!..I! /. r ow 

t e o {Se (: J.tI Ll 1. 6 C(.;nt t .:' ) 11 t Je ) 1 (..'U"'; i ,m ;) thc; 
food 1.'1- "iel J t Ek!:: uJ v l r L l ~ siz U. la ~ v, c ). 
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4. ' } t: (ligeotive p r oc esseo in Lh ot o. cli d n ot ~ eem to t;rcLtly 
effect the par Bite but after pa , e t hr ugh t h e intes tine and 
clim~ r! l..;.t l · · n J.;11 c e llo cc me i mr.lO bi lc £'.nu. poss: bly deL-d. 

5. '.iim_~ l~ L!:'{ o· r e t 8 a ' t; r do Ill. t r ~ u l t in 'C e i e i a te 
deu th of the adult cel ls ~na j i~ 0 ible t a t the may live for 
some t,iLe :.. t r the <.l ' tl ~ lH lli ::ii n ~gr£.t · n f t l", a t 1 I' V[" , in 
the I a ~ 'r . a fr t::e- 6wi mminb or '-an i sm. 

6. 'l'hc ~,~ rvae see c< pabl e of fr ee i ng t em e ly 3 0 the :po rasi t ea 
in Dome C ' . c8 rt e " t vnJ a r e n t i nui ~ n Qr~ 1 life . 

? 11 1 ; P r ntly un 'nf ctlld h 'r va J.ev c op !it Jirj fi ve d s 
an infecti on <:> nd c onta in pa r as ite s mea surine 16u in diamet er. 

8. 'l'h(~ f ctu t ha t the pa r .:l i tc "took" b ::.st i th l.lust;e l 1 ' I''1o.e; 
thn t n o na t urpl l y inf ct ed oy t er l arvae w r ~ ve r f ounl ; end 
t Jr-t t n )I lch in f ectioDs I r e \Juae ve i u the Bi d f or ri v '-,r , uld. 
6U e!;t th t th . d j nofJ~gell t Q tJ of minor i mpo r t' nee ur ing 
t Hummer of 1 9 37 i n 0 tro l l i ng t nt. p u l a tion of oy e r l -:-. rvae . 

9. " _re ~:o.fl n o BUg eat i v f uy mb i ot i c l 'ol p.. t ons li ~ b t l n the 
ho a t nd \I a r nBit ... ' so f l' ~ L ira l I' i t er ' E. Ci b V tio[ 'l:e r(; c on­
cerned . 
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inute f l agella t _6 s ee to be ui common as e nemi es of 

1 rvae. This y ea r aD in 1936, the l a rv' e gr own frO I..i a rtificially 

fertilized eg s were attacked by fl< ella t u hich s e emed often 

to kill the young animals. i nslow (' 04) report d the same 

difficulti es in his exp er i ments. Siroile r smal l prot ozoans were 

found to ttack ~us se l l arvae when they er ~ in their l as t weak­

ened staees fro 1 i nfection with dinofl gella tes. 

On August 17 a p r oxi t ely a qua rter of the amall straight­

hinge biva l ve larvae in Bideford river qui t e numerou s t the time , 

were either heav ily parasiti zed a nd sh o ed h ru nkcn bodi es 

or had nlrea dy been killed nd tho bo i cs l a r gely or completely 

destroyed. 'this as a t t he time of t he very h igh density of free­

living pI' nktonic fl agella tes. 0 such hi gh mortc lity wa s observed 

in the ea rlier part of the s eae n. N l s on and Perkins ('31) nd 

Nel son ('3-1 ) report ed a simila r dyin orf of the l a rv 1 population 

but did not a ttribute it to fla e ll~ te p rasitism. 

fuen pa rasitized l a rvae left in uncov ered a tchglasses are 

killed fr om the incr ea s ed salinity in the vessel resultin fr om 

eva por a tion of the s ea w t er t h flagellat s still r emain a ctive 

showi ng their rdi necs. 
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Throu out the summer observa tions wer ma e on the pop­

ulation density of the pl~nktonic organi mD h ose dimensions were 

Buch a s to rna e t h m avail ble f or fo od to larvae. The ter in 

Bideford river during the Dumm r is heavily populated as wRll 

be seen from the counts. Thi s abundanc e is no do ubt responsible 

for the brownish-green colour of t h e t er. 

In the counting "' tudi es cttrried out in 19 37 a. modifica tion 

of the Hennen dro p method d s cribed by John to n ('08) wa a pplied. 

In this system a fine pipette i used to ~easure out even-sized 

drops. ~ounts of t he numbe r s of cel l s per dr p a re t h n made on 

thre e to fi ve drops a nd the vol um of 200 dr ops measured. j\rom 

such da ta the popula t ion dens ity may b eas ily e ti t ed. 

Fl ell ted cells con titu ted l os t t he entire nannopl. nk­

tonic gro lth during the au _cr ~ nd of thece only a very mall per­

centa Le exc ed ed a Gize of 5u. the counts e r " ma de ith l ens 

combin: tions giving a magnification of 2l5x. 

'1'he popul r ti on 1 t different at e per cubic millimeter of, 

water a t the l~ nding stage is listed bel ow. here not ot erwise 

stat ed the fi ",u r es r efer to surfa.ce 8 mpl es . 'fo expreos the pop­

ul tion as cells pe r litre the fi urea should be multiplied by 

one million. 

http:surfa.ce
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Da te opul ti on per ~ubic Mi llimeter 

J u y ? 1 6# 

14 39 a t surfa c es ; 41 t 3t ' depth ; " 
34 nt ?' dep th . 

24 40 " 
Aug . 3 4 

II 12 5 

II 20 ?3 

.. 30 65 

# This 10 figu r e may e par t ly due to l a ck of f amili rity with t he 
techn "que on the par t of the ri t er . 

This density of popu l at i on i s h igher t han t hn t reported by 

Cole ('36) in hi s con t ro tankg t hat support d a n av rag ~ r o h 

of larva of O. eduli s. In the auccess ful spat production in 

the tank a h ich he fer ti lized li t h g round cr a b mea ts h o ver, the 

flage llnte counts oft en r an d cons i de r ab y higher thr n those 

r cord ed here. 

Attemp ted identi fica tions of the fl ge llntos r e not very 

successful because of th eir am 11 si ze and b caus A sev r a l va rieties 

were usua lly preoent together. Cryptomonade of u ve r y pa le ereen 

tint s eem( d to cons titute n i mport nt a rt of t he popu l at ion. 

I t i s a p 11 rent, the"'; t he t in t he 13i d <.: ford river there a ll 

summer a. suffici ently pbuncl' nt s upply f flage lJ te fo d orgr. n­

isma a l on e to support heavy popu l t i on of "bivalve Iflrva . Since 

me ll fl~ e l l a t e cons ti t t e os t the enti r e nannoplankton of 

sma ller dimensi ons t he mi h t ell be the chief s ource of l a rval 

food. 
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, ING 
.b'e eding 
usael 

La rva.e 
Ju l y 2. 

10 mussel l a r vae a veraging 200u in length e re i s ola ted 
from a to. de in ~ ugh ' s creek. f Be we r e ke t in petri 
dish nd the a eer chan e da i ly , u ing sterile s eawate r to 
r eplaoe the old. To k eep t e ata r s t eri le it 5 boil d od 
pl a ced . n FI. fl a k s topp ered ';Vi th g tlze. 1 t a s f Ol nn t ha t the 
wn t r h d t o be r ebo i l d frequently becaus e flogell t ee devel­
oped. 't en i th i n t - 0 rlays pro bly ue to infeqti on duri ng the 
openine and closing of t he fla k. 

"Food " ,. a s a dded e ch d y to th e petri di sh in the f or m of 
3 cm. off a culture of small f l ag ell t es , d i amet er 1 - - 3u 
g ro i ng in w t er con t aining decocpoDing crab meat. 

July 6 . 
Sev er a l of the l a rv e er ob er v d t o be crawling about 

i th the foot. All wer qui te vi gorou a l though by t h i s time 
4 h a d been lost i.n cha g i ng t h ~at r . The others sho ed a t 
nppe r ed t o be , judgi ng fr om t hei r s ize, mall fl ag lla t e c lIs 
in the But. ~h e e c el ls had t h e t yp i C 1 " vr i kl d" or "opi ny " 
appea rance to be observed in t h e Gto ch of l a r va e t l en freshly 
from t h riv er. 

July 1 2 . 
Sever a l of the l a rvae h~d set wi th t byssus and had 

developed some di ssoc oncl1 Dh 11. One larva sho ed a l a r ge colour­
less cell in the s t oma oh . '1'h ie me DU l ed l6u but no ulcuo could 
b me. de out. .I nother la rva erLOVTcd n s t oma ch fill ed with v r y dark 
cont ents. 'l'he r est sho ed rtnormal' sto ch contents t h t conols­
ted of cells mea eurio 1 - 2u. 

Feed i ng 
Qyst er 
Larv 
July 2. 

At the aame time th t t l ussel larvae ere isola ted two 
grrJups of 20 oyster l arvae , 11 r nging from 0 - 90u, in he i ght, 

ere picked out from t h e t ow and pl a c ed in oepur t e pe t r i di shes . 
l'hese we r e given t h e same t r en t rnen t and ident i cal recor d s -,ere 
kept a s in the case of the mussel larvae wh ose history is detailed 
H bove. 

Uuly 12. 
Fifteen of the l a rva h d bee n loot duri ng water ch nges, and 

one thi rd of the rest had died. The r es t were swimm1n no r ma lly 
but unlike the mussel larvae showed no marked increa se in size 
during the interval. 
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It i s s en fr om the e t es ts t hat bo th mus s e l and oyster 

Inrvae c n be rept '. 1 i ve for te . d~yo in compa ro.tive health whi Ie 

feeding only on flKgel latea of th e B me irneos i ons 8S t ho e occurr­

i n n turf lly in the ri v r wa t er. Th Be observ t iona cowb' d ith 

t he r e .ults of the na nopl nk t onic inv ~t i gati ons and s to Roh 

a na ys e carried out at Ell ro ie , vie d in the Ii h t of Cole'a 

reaearche;. 8 ('36), offer B bat nti a l vi denc . or the belief t hat 

the oy t er l a rvae in t u a l t r d end on t he f1 ell t e 

populAt i on for th eir food Bup~ ly. 

http:comparo.ti
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ON TIrE FEEDI NG 

The UEe of marine glue descri bed by Prytherch ('37) for 

fixing 1 rvn e to sli d s in ore .r t o st dy their habits \"w.s 

found to buns tisf .c tory in thi s i nve ., t!gati on. This a s 

because ver youn trpnspa re ni lIW.ls t ha t ge t "bo ged" in the 

glue a r e need f or fe ding s tudi es . ~o o t of t he or : reported here 

ther efore We S done i th fre c- iI:lt1i ng 1 r vne. A summary of the 

s tudy is present ed belo ~. 

Small f1 sell t ea v,e re cultur ed in several modia, the moat 
succeosfu1 of ¥h i ch was s ea. t er to which ha d been added a 
sma ll scrap of a nimal t issue such as cr b me t. Attempt s were 
made t o sta in these fla 6 c11atee vital l y wi th nile b1u and 
neutral r ed nd to f d th m to t e l arv e. It a hop ed that 
t he p ro c s s of di ge t i on of the individua l cells could th n be 
fo11 0 ed . The i nte ls ! y of t ne b1u i n the t i nt e cell s how ver 
did not ne rve to distinguish th e~Hined f1a e l1a t oB from many 
th t we r natur a.lly colour d s lightly e en. Bo th the r ed a nd 
blue dye furth ermore t ended t o co11eot in t e dige t ive gl and ot 
the l a r va and obseure the visi n dur ing the Btu y of the s t omach 
conten ts. T i8 s am reac t i n of the gl nd s not d by rytherch 
(' 34 ) whicl he a tt ributed to t he presence of enzym I in th t 
or -an. 

Fina lly a culture of a emaIl non- moti1 unicellul r alga 
res mbll ng Chlore11 u s u ed. Th i s pl n t cell , me ur ing 3 ­
7u ;va successfully gr own in mao o culture with i ue1 so lution to 
which a B 11 a ount of ur ine a a ded - 4 cc. of ur i ne to 1 50 cc. 
of culture medium. 

en ails f rom a culture of n r een Ch1orophyc ean f1 gellate 
m RB urio 7 - 9u . r "fed" to mna11 l ar €I meas uring BOu in 
length it s f eun t la t the ahe l l • be ing 0 1y par tly op n during
the i mming-feeding proc s a. !lcte a D a Bort i ng s cre en. None of 
theoe 1 re er ells ven L t bet een t h sh 11s. th y ~ere t oo 
coa rse to be t aken a fo od. 'J:he e Dame ce lls , howev r, ert.: ret d i1y 
s a 11 0 ed by large u Bel 1arv e . Th ere s eamn then to b reI t ion 
bet een the 3ize of the nimn l a n d that of food particles it is 
< ble to t ke . 

Dur i ng observations of l a r vae fr om the river, occas i onally 
irregul r pieo es nf ha t app r d to be etr i tuB s found in 
the stomach contents. l h e chitinous t e B t ~ of a ama11 p ro to~oan 
~ lso appeared t r a r e interva ls. The bul k of the co nt n t : t all 
ti es hO leve r confor ms to the description eiven j n the 1 36 report,
(MadcCf '36) and a e rs to be t ~ e r emai n of f1a ge11 t cells. 
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E entia lly t he s ame may b B lel f 0. 11 t h u1.lusc~ n l a rvae 
s tudiod duri n th e 8UlI!mer. "'h iD obeer v ti oh "Quld s eem to be 
i n disagre ment ith Grave ' s s t~ tement (' 28 ) tha t he ra ised 
Te redo ' larvae on diat oms . At n o time duri n the Irit er's e t udies 
h"!. s he encounte r ed alar 1 th d i a t oms ho in' in t h f' t o eh . 
Judgi ng f rom the Bi z f f ood pa r t i cl obae 'v ed in th~ t oma chs 
th er e a re no di e t Ol!lB of COT.'llDO occu rrence i n the a ", era f i liar 
to t he wri te l' t hat a r e uffic i ent l y 1J1D1l 11 to 1'1 k . them Ei vli.i la l e 
as food to t he 1 "rV' e . Amemi ya ( '26 ) oun the t ev n the very 
small Nitzschi mi nuti es i ma 1ae n t aken by l a rvae. 

'1' e habits of ruu s el l arv. were s tud i ed on sev era l occRsi ons 
s jnc e t h ir behaviour s eems s nt i a lly t he SnIDe s t t of 
oyster l a r va e nd becauB t hei r r I t e r trr,nspa r ency rnak ,6 uch 
~or e ca r f u obser va ti on possible . e 1 ret p rtic le observed 
to be t ak n by tu r OUB e1 1flrva as tJ n appr x i t l y phcri­
ca l pi ece of d t ri tus me Burin ~ 16u in 'di ameter'. It s ems hi ghly 
i mp r obabl e that d i nofl ,ella t es Bsur1nl 4 - 28u c ul d ever 
be tak en in by Buch nnimal or ones l ess ture and t ha t the 
inf ecti ous at eu of the di noflag l l-te par si t is the r efo re a 
8 a r mer of smaller d i mensi ons as augLeB t d in anothe Dection of 
thi s paper . 

J ud n f rom t h haviour 0 larvae 0 the sl i de, wh ioh ui 'ht 
be conai d red v ry bn r 1 i tuati on , t h ey spcnd a e o ~d dea l 
of time r e s ti n with the shell par t ly clo~ed nd on y a ew of 
the b uti nc cilia protrud i n . Pe ri od of ctivi ty a.lt ern t with 
t Os f r e t a nd the l a v a ims up, a rd s n t random, utr i k i n 

ny posoible fa d org ni ems s it t r ve l a . V r J fe of t hese 
h 0 1cvcr nre a otua l y pl lo J d as fad . r m count s n Uh lor lla 
less. th n ne i nt ~entv of th~e t t P El bet ween t he shel over 
the m OL t h openi ng re ':ept int o th s t orm. ch. 

A brief summary of t he a r k on small f1 ge11at El a d t h ei r 

r 1a t i on to t he fo od sup l y of bivulv e I nrv e bel ow. 

1. Th r : a re l a r ge numb r ~ ) smal l fl l'lge ll t ea i n t he ters of 
the :Bide ford river t l r oughou t t h s ummer . In ddi ti on , t ere are 
rela tively fe oth er mal] nannopl ank on ic a r ms pr es n t - no t ably 
f e non-motil unicellular ol g e . 

2. I r rvae ha ve been obs erv ed to f eed on b oth green a nd oolour1ess 
fl c;ell t es . od have 'n cul t ured f o flO 10 g . El t n day tJ in 
nt erwiae t_ rile w ter whe r ro lourl ea f 1 t,elill t c s ~e r t heir 
only v i1able fo od . ec e f l " -e11e t.s ere g r wn in laa se cl~ lture 
in s ea e ter enriched wi th organic t ri ls. 

3. t h e bulk of the stomaoh c ont nts of 1 rva e taken from the 
river t er s co r. ati tuted f 60011 c llula r element e During 
1 - 3u in d i ame t e nd h vin an appeara nc e ident ic' l ith t ha t 
of i ng ent d flagellate c ll~ f ed experi menta lly t o l a rvae . he 
sto ch of'. sing l e ueeel larva me suring 24 0u ma y c onta in 
roB a ny ns 150 such cells if xa i n ,ti on iB m de i mmediat ly After 
th larva is removed frou th r i v ur . 
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4. It thus seems u reasona bly certa in deduction that the larvae 
living naturally in the Bideford river must depend almo st 
.ntir e ly ')n mi nut e f' ellate for t hei r nourishment. If this 

conclusion is va lid t h n it is in agre m n t with Colets observation 
('36), referring to the E rop ean oyster larvae, O. edu lis. 
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HI STO Y QE HE __ ____~_£_.__ ~__

'l'he lri t er med r a th er d ' Bconnected obae va t tons on the plank­

ton of t h Bideford river ~ur' ng t e e er and SUltmary of the l e 

, ppe r a in Tabl e VI. Sinc e t he tim when t hese observa ti ono \'lere 

ma de as very crowded the resu l' S of the e mi na ti ona ohould be 

r a rd ed n jndie tive of on l y t ne mos t tat nd i nc nel obvi ous 

tr ends . Sampl e , of the t ows ere preoerved on eaeh of t he da tes 

ist ed ' n ha e been ept f or s udy . 

The "Difflugi " r eport d fo r 1936 ( edeD! '36) a rc lly a 

t esta te eili te (Tintinnopois ) . 

Repo r t s ~ ~,mad in ~~~r~s other t n Bldefor d ri v r. 

Du r ing t he ummer t o 6 ' re rru: d t di f ren t pl a e s , come-

time a t the r equeot of r es i dent oyster c l turiot " f or pu r ely 

qua li t tiv e ot udi es - to s ee if oyst r l arvae ere i n the ter. 

In l 11 c · se a It- 18 net tl used ...nd t o'. ed fo r 10 minutes fr om a 

b oat tray ll i ng , t pproxima t e l y on l I e per hour. 

Tro~ t ri ver tows 

July 10. 

A surface to B de on a bri h t d Y i th a f r esh ' ' nd and 
e hi h f a lli ng ti de . Th r ere very f e oy te r 1 r ae. · he to wa s 
not e good ' s t ha t fr om the Cooper bed i n t e B1deford river on the 
s m d t e e 
July 14 . 

A su r f ace tow t hi tide i t h l ' h t br I e. a ll oyst r 
larvae f irly abund nt , Bome p raaitiscd i th the small flagellate. 
Di nof lIn t · 6 (~ui te 'ommon . 

Bent i nok cove tows 

July 6. 
A sur face to ~ f r om a dory . In "'ev ra l field s xo.mi n r.:.d t he re \ ere 

many I f rl:; uss llllr v ,Dom ' peras i t1sed wi t h the inofl Fl ell te, 
one large Ter edo l arva, ronny emaIl str i ght-hine forms Rnd n fe 
r ose coloured oys t r l arva of a 11 s i z • 
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July 7. 
A surface to\ made dory in Fr s er's cove with a half­

tide f a lling . A few ell bone l~rvae of ystore, a f e ~eredo. 
~ny us e l l Rrvae nd he v catch of oop po a nd t state cilia tes. 

Belo the Inman ed 

some 
Fe er oyster larv 

'1nd ma ny muss 
e 
1 

t run in 
l arvae . 

t he first sam Ie , we r '1'Lredo, 

l y u 

a, n ~PPD nt 0 Buer s. 

J u l, 12. 
A s urface to f r om (ory i n Fr' r ' s cove i th a higl'l tide. 

~ ~y6 t · l~ rv~e (Jund in the to f t r n IO-mi nute - inr tion. 

bed 
found. 

1 r v nft ~r 10 inu:es' ex. mi n t i on. 

Ju y 22. At Inman bed . 
.t. 3urf ce tow fr 1!l a motor boat . A fair ly oo~ t o . of 0 t r 

l.rvae . f such u a i z. that they mibht be expec t ed to mature t w en 
J u y 26 and ueu t 6. 

Ju l , 9. At I n~n b d 
poor to fo r 0 a t r l nrv e. ' he po u a t ion of l arva se n 

y 22 do s not B e to b . r t pre · eut d in Lhis to tall. 

b 
ti d . Only on oyat r l a r f ound in t h e 

otropod, ny intinnopa ia ~nd copepods. 

A f str i t-hi n e l arva of oys t ro , any 
r e ruos 1 l a r vae . 

July 	 7. 
At t he Gr nt~. T 0 st r 1 bt-hinee oy3tcr l a r va . 1uny large 

nus aerUrrYne . 

400 yards a20ve t r f r- rly umbone oyst r 
l a rva e. Some 1 rge a nd ya. A h e vy c tcll of 
t estat e c ' liat • 

J uly 13. L!:U. nrnore 

T : .~d e belo' B 1 m bri dg t hal f-ti c ~ Only one y t er 
larva nnd i t an e rly urn one f orm . 

Bideford ri v r apecigl to\S 

On July 8 to 'iler ~ J e in ugh ' s cre (.~Y.. t sta. ... ion 2001 andL 

in the Bideford river t s tat ions 2003 nd 4~ 07 (See ch~rt for 
loca tions). In order of the numbe:r of oyst. ~~:r l a rvae found in they 
mn v b la. R.'rl'RnO'p.rI flR P ()Ol ~)O()~ nN ,) fll'" 

http:R.'rl'RnO'p.rI
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1'0 B a.ga in Ro t t, tionLl 2001 nct 2007. 'J:he fir st s 
b l for th rd Y3ter. 1 rvn 

~hc pecul i ariti e 0 t i s y eo r's 3 n tf~l l T au l d na t eu t 
on the vr lue of k i ne sue t o a since in laugh I a ,:re ek t h e se t 

a a"lu r 11 a t 007 t e rc no a ood t. the ark of 
ryt r eh ( '2U), ',L'ruit.t ( '28 ) ~ nd cl ean nd a rkins ('31) 
uulurth r a b ea t that :n e tue 1 rv Ib h viJUJI' i D c diti oned 

by curren t o, B l i niti s and l i gh t tnt noi t ~a. t mu ch mus t be 
n l re d known abou t ny p r ticu di triet e a ain·l tow 
eou l d pOH_ ibl y mern v ry I:lUCp to an e mi ner. 

Fu rth rmore t p romi Be of s tfr11 bro (;ht by a. goo ton 
i n t ~ rl' part of the 8e~ on seems mor like l y to be u filled 
t han t fr om a t o, de l a t el' in the Bummer, i f we may genc ' lize 
fr m 1937 exp-r i onwe i n the Bi deforl r i v r. Hopkins (' 31 ) 
found t a t in G lv 5 on b y in Texas , l ittle r elinnc could be 
pI eced on t a l one as a a i s for LtimDt i n the pro e s uccess 
of the Bp tfall to come. rytberch (' 28 ) has not d ( d Mr. G. ~ • 

• Smith h' 8 conc l uded fro hi s ob e r v tions i n the Dr B d 'Or 1 es 
t t s ince good Bct. W.y of ten ace r in nreas where there vere 
v 'y re"' 1 r vae t o. " in tOWG th ep nd i Ii t y of t ha t eth d 
of s mpl i ng i s qu stionab1e. It would thuB ap ear th t eao urea 
mu t bc tudied ind1vt du'lly ' b fo r e r n OT; e mpl ea cun be of uny 

r e t UB . In C n di un aters t hi s ~ould neoea i t ate a ole 
programm of r esearch on 1 rval re oti ons to th v r i ous f c t rs 
of the ir environment. 
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n ord _ 1,0 s t u ly Dome of tr: c ea r lier t · '~E i n t h ve l op­

m nt of t he 0 t r eg 0 re r e nrti fici a l y fe r iliz d OL J uly 8 in 

th e Sl,lme e. as ! s i eBc r i b ed in he lUL) t rL!po .L t ( cde o ' 36 ). '!'he 

y oune l a vae hOlev e~ .ere t ~n f a r red to a p l unger j r in h iel 

the wa t. r B co ! l t e ly cl anged ev #ry rlr"y f or fT • h r i ve' t r 

a t r, in c. thrc· II 8 bol t i ng cl oth . nd r . i s tr n t mcnt.h e 

l fl rvae tur ed up t o t he s t age mere they ere t rrd ng r OLic-coloured. 

Th is poiut i n t e life h i wtory 10 e ch d in n turc b etween t 

7th a d 8th day (Nel s on '211). I n t h e c l tuI'e jars t i a, attained 

on 1y by J II Y 24 when the ver e 1ene t h of ·the l've.e as esu. 

'l'h n im B' t omacll co t.cnt s .., a rJon t he sell ' e G com­

plete C O D istcd of' e 1 ce l s , ppnr ntl.y fl. g l l at of th uame 

tMpe 8w ~hos~ f ound i n t e l arvae t ken 1n t o B i n t he river. ihis 

e riment rep eaent s t h e r i t er ' ll ost succe ssful a ,l'lpt t hus far 

in tl.e rea. rin of 1 v e fr om e gs . 1 r ge number of the la.rvae 

were lost during the last eek du e to a I e k t ha t deve oped in the 

siphon scr e en thn t drain ed the plung r Jar and the experimc "!1t i7as 

di s cont inued.. 

http:tmcnt.he
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SnaIl wooden bars we r e used to kee:p t h individua l shells of 

the ch:l ina of expe riment 1 col lec t or'" use in otuc tyi ng the eason's 

s patfall fro m lipping cut of thoi r p l a ces i n t he seri e R. The e 

coll f: ctors er e s e t out in t . ri ver n t th s t age on Junrl 2 6 . By 

July 30 tho we d . ~ co b d l y t un ne l ed 7i th Dhlp or m t ha t t 0 

of the ba rs broke :l'hen the ohaino wer e hau l ed up. A singl a nimal 

l a s di s sected out f r om t h e 0 d . nd ex i n d under the micro cope. 

It was apI ro.xi t ely one c t i me t cr long ond t wo r:Lillim t .. r th ick 

~ nd fill ed with ri p e ov~. 

On Au -,ust 10, t h l a t f tl e o:ri g i la l s e rio of b~ r o br ke 

during the h ull ng-up proces s. r. G. F. • Smith 'ho was visiting 

t he la.bor tory ,It the time di s sected out seve r a l of t he alult 

Rnimals . ..;)ingle indivi dua l o ~e '0 f ound to conta i n ute .... am 

t:i meggs tho t ee ri pe , a r] y cl eave e 3ta't:J13 of fert il i :ted eggs , 

shelleas swi mm1ne embr yo B, eI b ryoe wi t h rudi me ntary e nd comp lete 

shells ,-nd f i no l -y tur ut r a ght - hing lc . .:.rvae, f pa r cr t l y r dy 

t o be e _ r ud d . Thes e l a s t in Bome lns t nc s s eemed Rl reF y to 

h vc "'om stomach cont u t a turnin a .ut u nd r the a cti on f the 

gaotric ci11. A like cond i t on 8 f eu d by Siger foos (' 0 7) at 

Beaufcrt, J. orth Caro l 1ua . The a ni I s appur n tly p' ev~ 

they a l r e.dy contai n ma r Elupi a l y o ng . 11s i s d i ffe r ent fro tbe 

conditi ons f ound in t _ viviparo lnur ij\,tpial 

yo ng 11 of ap roximatcly the same abe .nd prcaurnably developed 

fr o P s i ng l e apn l ~ ( h O k i n .... ' ~) 7 ). 

b'ormalin preservat ion 0 oi 6 0 t tJ: rs we r e Im'de un the 

dn t a of t hes e e minr t i on n n ll 1 ft u t the s t a tion. 
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Va.st numbers of young Ter do l a Vfle u. ~ r t:d in th c: river 

vr t er during the 0ec o d ~' nd t h ird wee B of A gUflt . ! t t h UD P ,e rs 

that the shipworms i n t c Bi de f or · ri e1' a t l east du r in th~ 

Bu~cr of 19 37, pr due d t .o r oo s young. The t'm rc ui r t d to 

r ench B xual maturity nd pr odu ce yo ne r endy f r r el eaE e i s not 

f a r from six weekft a ft r the ini t i 1 set ~ l ement . Th e j.ntcrva l 

corr Apones very c l osely t o t report ed f or th ani 1 in the 

ood s Hole r g i on by Gr ' ve ('28 ) in Ire Jer s y w t.· r by ' I on 

('22) n ' ('24a ) nd in North Cqrolina regi ons by Siger fooB ('07). 

'l'he 1, flt author observe on t he /J urf· oe of t he ' 0 d i nto Ihich the 

larvae burrow t ha t t he tunne l s w rc mo re fr equ en t !her there wer e 

crevic es . It is inter s ti n to not e t h t t he me hpbit of "seeking" 

out a ~,helt r ed niche before set t l et:len t is common amonb the Teredo 

la rva~ in Bidefo r river. 

Iu the p r e of eomm rei 1 collec to r form d by bubbl e 1. n 

th e HU1' f l.o. c \ :fi Ira of conc ret , adul t shelled l a rv e f shi p '/ orma 

nre a l most inVari ably found during examin tiona fo r oyotcr spa t. 
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hile acre ning t h e b ch Bund on AUgtl Dt 28 fur s mpl s of 

YOl jng ! SBa, a surpr ising l y 1 r g nUlltb r of youn clams a nd qua-

ho 6 was found in the first centimct r be l ow t surface . '1: 

quallogs r! of p rti cu l a r i n t e r es t sinoe t heJ e r e of B ver n l 

different uizes BU gea tiDg t ba t t h e be l onged to different "sets". 

Severa. l length measur ments wer ';;! made - 1.2, 2.5, 2.8, 3.0, and 

3.6 mm" 

~\. f or mal in s mp l c of t he e W' s mad ani k p t with t h e n, sa. 

Both the ~. e were l eft t the a t ti on. A aimilar s am})l 1 0m de 

in l a te fa.ll by Yr. Hay es Wh i ch fi b uld be of use in comparison 

. ith the fir s t i n e9 t nbl i shing g r o tn r .te r Juri ng l a c.: 6UllIQ. r. 

'r is me t h od of coll ec ti ng aeed ahogs s e111S siapl e nough 

to e pr rlc t i 0 b l e on 1 rser C8 e eh . 1IId need " e b required 

for cultu r 1 purposes. }loa n ti fl l )y it i s t he c t h od or k d out by 

Ri e t eng. ) . ( ' 15) f o r ca l l e ct i ufo!, sced of y a t Essex, s aachuB-

I~ t o. 

r ·t is , uea t ionable whe ther or nut t h ' qu hog ca n survive tt.e 

severi t y of t 1e winter in the s h 11 0. on-shore wat e r. A close 

ex;tmi n· tion shall rl t h e r e f o e b e made in t he 6p ~inc t o det r int. 

wh e t h r o r not they wi l l have 8 1 ~fer d i nt er killing. 
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