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T h e  Im portance of L arv a l M ollusca in  th e  P lankton .
By

M a rie  V. L ebou r,
M a rin e  B io log ica l A ssocia tion , P ly m o u th .

LIT T L E  was know n abou t the biology of la rv a l m arine molluscs 
un til quite recently , a lthough  a fa ir am oun t of scattered 

' in fo rm ation  m ay  be fo u n d  in the w orks o f  various authors, 
m ost o f w hom  dealt w ith  the eggs o r new ly h a tched  form s1). T heir 
im portance in the econom y of the  sea is very  g reat. D uring  the last 
few  years the present w rite r has undertaken  researches in the  P lym outh  
M arine L abora to ry  w ith  the  ob ject o f  investigating  the  planktonic 
m olluscan larvae, the w o rk  so fa r  dealing w ith  th e  gastropods only. 
T h e  results are astonishingly in teresting, fo r n o t only have m any 
elaborately  form ed an d  beautifu l free-sw im m ing larvae, h itherto  
unknow n o r  undeterm ined, been iden tified  w ith  th e ir  adults, bu t m any 
o f them  are fo u n d  to  occur in such num bers th a t  they m ust influence 
considerably the general life  o f the  p lank ton . T h e y  m ay do this in 
tw o ways.
(1) T hey  are w holly  p lan k to n ic  feeders and, in the  veliger stage, w ith  
every m ovem ent they are tak ing  in to  the ir bodies th e  nanno-p lank ton , 
chiefly  diatom s, bu t also o ther m inute  organism s both  anim al and 
vegetable, thus com peting to  a large ex ten t w ith  the  o ther p lank ton  
feeders.

1) R eferences to  these w o rk s  a re  n o t  g iven . T h e  sign >< a f te r  a  n am e in d ica tes 
th a t  th e  o b se rv a tio n  is new  b u t s till u n p u b lish ed , O  in d ica tin g  th a t  th e  o b se rv a tio n  
is n o t  new  b u t has been c o n firm ed  by  th e  p re se n t w rite r . T h e  d a te s  a f te r  species re fe r  
to  th e  p re sen t w r i te r ’s w o rk s , a  l is t  o f  w h ic h  m ay  be fo u n d  a t  th e  end  o f  the 
p a p e r .

T h e  n o m en c la tu re  fo llo w e d  is th a t  o f  M r. R . ¥  i n  c k  w  o r  t  h ’s new  lis t o f 
B ritish  M a rin e  M ollusca ( Jo u rn a l  o f  C o n c h o lo g y , V ol. 19, N o . 7, 1932.) I f  d if fe re n t 
f ro m  th a t  used  in  th e  rev ised  P ly m o u th  M a rin e  F au n a  1931 (M arine  B iolog ical 
A ssociation) th e  eq u iv a le n t n am es a re  in se rte d  in  b rackets.
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(2) T h ey  are them selves food  fo r m an y  p lan k to n ic  anim als and  in 
some cases are so im p o rtan t in this w ay  th a t  they  m ay  form  the chief 
food  o f  our p lank ton -eating  fishes (H errin g , P ilchard  and  Sprat) 
especially in their young stages. A t c e rta in  times o f their lives m any 
invertebrates also feed on them , thus in d irec tly  helping in food  chains, 
the green p la n t being eaten by the la rva l m ollusc, the  m ollusc by some 
inverteb ra te  w hich is itself eaten by a f ish  and th e  fish eaten by  m an.

B oth  bivalves and  univalves usually  have free-sw im m ing larvae 
w hich are  m embers of the p lank ton  fo r a  short o r  long period  (from  
a few  hours to p robab ly  several m onths) a lth o u g h  this is no t universally  
the case and  in gastropods some species are v iv iparous an d  others 
ha tch  o u t in  the  craw ling stage, in bo th  cases a veliger stage being 
observed w ith in  the egg.

In  m ost iam ellibranchs there is a sh o rt free-sw im m ing stage, the 
eggs being sen t ou t in clouds in to  the sea, there  to  be fertilised  and 
develop quickly  in to  veligers w ith  a  sim ple round  velum : the  British 
oyster, how ever, keeps the young in its gills un til bo th  velum  and  shell 
are w ell developed and  the young swim  aw ay  fro m  this shelter soon 
to settle dow n as spat. T he prim itive  gastropods (Archaeogastropoda) 
m ostly  have a sim ilar simple velum . P a te lla  (O) an d  its relatives send 
ou t their eggs in to  the sea and these h a tch  as sm all shell-less veligers, 
the shell fo rm ing  in a few  hours. Some o f  the T rochidae  do the same. 
T his is the case in  the species of G ibbula  whose eggs a re  know n 
(G . m agus, G. cineraria) bu t C antharidus1) and  C alliostom a  lay  their 
eggs in gelatinous masses o r ribbons. C antharidus striatus and 
C . exasperatus a tta ch  these masses to som e substratum , in C alliostom a  
papillosum  they  floa t. C alliostom a z iz ip h in u m  (O ) lays gelatinous 
chains o n  the glass sides of the aquarium . In  C antharidus  and  
C alliostom a  the  la rv ae  are hatched  w ith o u t a velum , having  passed 
the veliger stage w ith in  the egg.

In  the M esogastropoda  the velum  is bilobed, and  m ultilobed in 
some o f the  la te r stages of the la rg er veligers. In  the Lacunidae  
(including L itto rina )  we have several v e ry  common litto ra l gastropods, 
some of w hich live above the region o f  o rd in a ry  spring tides and  are 
only w a te red  by the spray. T y p ica l o f  this region is the common 
L itto rina  saxatilis (—  rudis) (O) w hich is well know n to  be v iv iparous 
in all its  m an y  varieties. L ittorina  littoralis  (O ) and Lacuna  (O) 
deposit the ir eggs o n  Fucus in sm all gelatinous masses, the  form er 
hatch ing  in the  craw ling  stage, the various species o f  the la tte r, w hich 
m ay  also  be fo u n d  beyond the low  w ate r lim it, hatch ing  ou t as 
veligers w ith  a  fa irly  large bilobed velum  and rem aining in the 
p lan k to n  fo r  some tim e. L ittorina  littorea  (O) the com m on periw inkle, 
living betw een tide-m arks and  just below  the low  w ater lim it has 
p lank to n ic  egg-capsules shaped like the B ritish in fan try m an ’s shrapnel 
helm et and  contain ing  usually tw o to five eggs. T h e  young hatch

-1) I n  th e  P ly m o u th  M a rin e  F a u n a  th e  genus C an th a rid u s  is b y  an  e r ro r  spe lt 
C a n th a ru s  (p . 254).

«
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o u t as veligers w ith  a  conspicuous bilobed v e lum  having d a rk  purp le  
m arks on each lobe, the  larvae  rem aining in th e  p lank ton  fo r some 
tim e (X ). In  the H ydrob iidae  ( =  Assim ineidae)  w hich p refer estuarine 
w aters, H ydrob ia  jenkensi is v iv iparous and  H . ulvae  (O), liv ing  on 
m ud, lays its lens-shaped egg-capsules on the shells o f its com panions, 
th e  la rv a  hatch ing  o u t as a free-sw im m ing veliger w ith  a bilobed 
velum . M ost o f  the Rissoidae  so fa r  know n hav e  lens-shaped egg- 
capsules la id  on weed, h y d ro id  or bryozoon, conta in ing  several eggs, 
b u t Rissoa sarsii (X ) , w hich is being investiga ted  a t  the present 
m om ent, has m inute p lank ton ic  egg-capsules, each  containing one egg, 
the  free-sw im m ing la rv a  coming from  i t  serving as an im p o rtan t food 
fo r  the new ly-hatched H errin g  (see below, page 000). C ingula  
(C ingula) semistriata  (X )  has the typ ica l rissoid capsules w ith  several 
eggs b u t Cingula (O noba) sem icostata  (X )  lays its eggs singly in a 
th ick  oval capsule, the young em erging w ith o u t any velum . Rissoa  
parva  (0 ) ,a n d  R . m em branacea  (O ) have ty p ica l rissoid egg-capsules 
b u t  w hereas only  a few  la rv ae  hatch  fro m  the capsules of 
R . membranacea  (X ), some o f  them  devouring the  others ( 'nurse eggs” ), 
in  those o f  R . parva  (X )  and  R . guerini (X )  and  also C ingula  
sem istriata  the com plete num ber o f  eggs develop. In  all a bilobed 
veliger results, usually  (except in R . m em branacea, whose la rv a  is large 
and  soon crawls) rem aining fo r some tim e in  th e  p lank ton . A ll these 
are litto ra l form s living betw een tide-m arks o r n ear low  w ater. In  the 
T ornidae, Tornus subcarinatus (X ) has a  beau tifu l little  bilobed veliger 
and  m uch ornam ented  shell, rem aining fo r some tim e in the p lank ton , 
the  adu lt living on the rocks betw een tide-m arks, and  in the 
Skeneopsidae, Skeneopsis planorbis (O ) lives in  rock pools high up, 
the  young having  no free  veliger stage.

In  the Turritellidae, T u rrite lla  com m unis (1933 d), abundan t 
locally  on m ud from  abou t 15 to  40 fathom s, lays its eggs in grapelike 
masses of capsules, each capsule contain ing several eggs w hich hatch  
as veligers w ith  a b ilobed velum , the la rv a  on ly  rem aining in  the 
p lan k to n  fo r a sho rt tim e. In  the  Ccecidae, the larvae  o f  tw o species 
o f  Coecum  are to  be fo u n d  in the  coastal p lank ton , swim m ing about 
w ith  a planorbis-shaped shell and  bilobed velum  (X ).

T h e  adult, liv ing either in  the shallow  w ater or ra th er fu rth e r  ou t, 
loses the  w hole of this coiled shell an d  rem ains sausage-shaped w ith  
the  tip  filled  in by a shelly p la te . T h e  Cerithiopsidae  are m ainly  
associated w ith  sponges, C erithiopsis tubercularis (1933 c) usually 
liv ing  in the crevices o f  H ym en iac idon  sanguinea or, m ore rarely , 
H alichondria , on w hich i t  lays its eggs, and  C. barleei (1933 c) living 
in o r on Ficulina ficus, b iting  holes in  it  an d  laying eggs in the holes. 
B oth  species hatch  ou t as bilobed veligers rem aining in the  p lank ton  
u n til th ey  have several w horls. T h e  closely related T riphora  perversa  
(1933 c) also has a bilobed velum  and  a long larval stage. These three 
species m ay  occur as la rv ae  in the  p lan k to n  from  the coastal w aters 
to  fa r o u t over a dep th  of 30 to 40 fathom s. In the Eulim idae  the 
species o f Eulim a  have several w horls before settling dow n, the la rv a
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w ith  a  bilobed velum . T h e  eggs of E ulim a  po lita  (X )  are  la id  in  oval, 
opaque, w hite  capsules on some su b stra tu m  and  contain  m any  eggs. 
T h e  closely re la ted  Pelseneeria sty lifera  ( = S ty life r  s tilifer) (1932 b) 
lives on  echinoids, lay ing  its eggs in tr ia n g u la r  bags on the  test, the 
larvae  em erging as veligers w ith  a b ilo b ed  velum . In  the P yram id­
ellidae, all o f  w hich  have sm istral em bryon ic  shells bu t are dextral 
anim als, those whose eggs are know n la y  them  in sm all capsules on 
some substratum , the  young hatching w ith  a  bilobed velum  and  
m etam orphosing w hen the shell becomes d ex tra l and  no t stay ing  long 
in the  p lank ton . T hose whose eggs h av e  been seen are C hrysallida  
(Parthenia) decussata ( =  Pyrgulina decussata) (X ) , O dostom ia (B rachy­
stom ia) eulim oides (1933 b), living on  C h la m ys opercularis an d  laying 
its eggs there, and  T urbon illa  (Tragula) fenestra ta  (— T ragu la  fene­
strata) (X ). In  the C alyptraeidae, C a lyp traea  chinensis (O ) covers its 
eggs, w hich are in trian g u lar capsules, w ith  its shell u n til the young 
emerge in the  craw ling  stage having lost th e  velum , the a d u lt living in 
shallow  w ater beyond the low  tide level. I n  the A porrhaidae, Aporrhais 
pespelicani (1933 d) living in shallow  or deeper w ater deposits its eggs 
singly in  shell gravel, the la rv a  em erging as a veliger w ith  a bilobed 
velum  soon changing to  four and  then to  six lobes, each lobe having 
a mass o f  alm ost black pigm ent a t the end . T h e  la rv a  o f  Aporrhais 
rem ains fo r  a long tim e in the p la n k to n  and  reaches a  large size 
(1.25 m m .) before m etam orphosis. In  th e  N aticidae, N a tica  (Lunatia) 
catena (O ) and  N . (Lunatia) poliana ( =  N . alderi) (O ) fo rm  spirals or 
sem i-spirals of agg lu tinated  sand w ith  th e  eggs in capsules embedded 
in them . B oth  species live in sandy  g ravel, N . catena  having, “nurse 
eggs”  bu t n o t N . poliana  (O). Both have brow n pigm ent on the  velum 
w hich a t f irs t is bilobed in both  species, one o f them  (probably  
N . catena) hav ing  fou r long lobes la te r. Both larvae  rem ain  fo r 
some tim e in the p lank ton .

N e x t come the  Lam ellariidae  includ ing  V elu tina  and  Lamellaria, 
and  the C ypraeidae  including Erato, T r iv ia  and  Sim nia. T h e re  seems to 
be a  close re la tion  betw een the  larvae o f  Lam ellaria  and  V elu tina  on 
the one h an d  and  Erato  and  T r iv ia  on th e  o ther, Sim nia  being quite 
d iffe ren t and  m ore like the true  C ypraeas. Lamellaria perspicua  (O) 
is w ell know n fo r  m aking its nests in com pound ascidians, the larvae 
hatch ing  ou t w ith  a beau tifu l little  n au tilo id  Echinospira  sheik this 
Echinospira  su rrounding  the true  shell an d  serving as a floa t. T he 
la rv a  hatches w ith  a bilobed, b u t slightly  indented, velum , the later 
stages having  six lobes. A n allied form  fro m  deeper w ater a t  P lym outh  
also has six lobes. T hese Echinospira  la rv a  rem ain fo r a  long tim e in 
the p lank ton . V elu tin a  (X ) has a gelatinous covering over the true 
shell, serving the  sam e purpose and  occupying the same position as the 
Echinospira  o f Lam ellaria  bu t w ith o u t perceptib le w horls. T r iv ia  bites 
holes in com pound ascidians an d  deposits its eggs in  these enveloped 
in the ir vase-shaped capsules, the  lips o f  w hich p ro trude . T h e  tw o 
species T r iv ia  m onacha  (1931 c, 1933 a) and T r iv ia  arctica  (1933 a) 
have Echinospira  shells slightly  d ifferen t from  those of Lam ellaria, the
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la te  veligers differing in the shape o f  the velum , th a t o f  T . monacha  
being only  slightly  indented  a t the sides, of T . arctica  being fo u r lobed. 
Erato vo la ta  ( =  laevis) (1933 b) has a helicoid E chinospira  shell w ith  
a velum  sim ilar to  th a t  of T . m onacha. A ll these w hich have an 
accessory f lo a t in the fo rm  o f an  Echinospira  shell or gelatinous 
covering are so specially m odified  th a t they  m a y  stay  some tim e in 
the p lan k to n  and  reach a  large size (Lam ellaria  2  mm., Erato 2 mm., 
T riv ia  1.25, 1.6 mm.). Sim nia pa tu la  (1932 a) w hich  lives and  feeds 
on the soft corals Eunicella  and  A lcyo n iu m  lay s  its eggs in a layer 
o f capsules on  these, the young hatch ing  w ith  a d a rk  brow n reticu lated  
shell and  colourless bilobed velum , the  velum  la te r  grow ing ou t in to  
fou r long lobes and  the larvae  stay ing  fo r a long tim e in the p lank ton .

C om ing now  to the  Stenoglossa, m any of these lay  vase-shaped 
capsules a ttached  to some substratum  and  in several cases the  young 
are hatched  in the craw ling  stage having  passed  the veliger stage 
w ith in  the egg. H ere  we have Trophonopsis m uricatus  (O) w ith  
lens-shaped capsules contain ing very  few  eggs, the young craw ling w hen 
new ly hatched, N ucella  lapillus (O ) w ith  vase-shaped capsules la id  on 
the  rocks, m ost o f the  eggs being devoured w ith in  the capsules by 
the few  w hich hatch  o u t in the craw ling  stage, O cinebra erinacea (O ) 
w ith  angular vase-shaped capsules, Buccinum  u n d a tu m  (O) w ith  its 
large masses o f capsules contain ing  m an y  eggs m ost of w hich are 
devoured w ith in  the capsule. M ost o f  the o th e r species o f  the 
Buccinidae know n ha tch  in the  craw ling  stage. In  the Nassariidae, 
Nassarius reticulatus (1931 a) an d  N . incrassatus (1931 a) bo th  lay  
fla ttened  flask-shaped egg-capsules a ttached  to  weed, bryozoon or 
hydro id , all the eggs hatch ing  an d  the veligers rem aining fo r a 
long tim e in the p lank ton . N . reticulatus  has the  velum  bilobed 
an d  but slightly  inden ted  in  the  la te r stages, bu t in the o lder 
veliger N . incrassatus has fou r long lobes each w ith  brow n pigm ent 
a t  the end and  this la rv a  extends m uch fu rth e r ou t to sea 
th an  N . reticulatus. In  all the T urridae  know n, lens-shaped capsules 
are  la id ' on some substratum . T h e  Philbertias have beautifu lly  
scu lp tured  la rva l shells, P. leu froy i (X )  and  P. linearis (X )  w ith  
colourless four-lo'bed velum , P. (C om arm ondia) gracilis (1933 e) 
w ith  four long lobes decorated  w ith  orange and  b row n spots, M angelia  
nebula  w ith  an enorm ous velum  covering the shell like a  real veil. 
A ll these have ho rn y  shells, w hich  a tta in  a large size before settling 
dow n, an d  rem ain fo r  a long tim e in the p lank ton  (P. gracilis =  
1.76 mm.).

Besides all these p lank to n ic  form s m entioned above there are in ­
num erable la rv a l O pisthobranchs (including the Pleuroccela, Pteropoda  
(1931 c, 1932 c) and  Ascoglossa) m ost o f w hich are free-sw im m ing fo r 
p a r t  o r the  w hole (P teropoda) of th e ir  life. If  w e add  to these all 
the  la rva l lam ellibranchs we. have a host o f  molluscs in the p lank ton  
w hich m ust be o f enorm ous im portance  in  the sea.

T he coastal w aters d iffe r  s ligh tly  from  the m ore open w aters 
(15— 40 fathom s) in the  k ind  o f la rv ae  present in the p lank ton ,
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although in m any cases there is overlapp ing . In  the  shallow -w ater 
p lan k to n  near the coast are the la rv a e  o f Patella, the T rochidae, 
L ittorin idae, m ost o f the Rissoidae, C æ cum , T ornus, m any o f the 
Pyram idellidae, the tw o species of N assarius, the tw o species of T riv ia , 
some tu rrids, Cerithiopsis, Triphora , Lam ellaria, Aporrhais, and  Eulim a. 
T he  f irs t th ree are alm ost confined to  the  shallow er w aters bu t all 
the others m ay  be fou n d  fu rther out. I n  the deeper w aters, how ever, 
we fin d  the larvae  o f T riv ia  arctica a n d  no t T . monacha, P hilbertia  
leu froy i and  n o t P. linearis, Nassarius incrassatus and  no t N . reticulatus, 
Erato, S im nia, an d  the second species o f  Lamellaria.

T h e  velum  o f  the la rv a l m ollusc is la rge  or sm all according to  the 
length of tim e the  la rvae  stay  in the p lan k to n , those w ith  the  largest 
shells usually  possessing the m ost e labora te  velum  ( Aporrhais, P hil­
bertia gracilis, T r iv ia , Lam ellaria, E ra to , Nassarius, M angelia nebula  
etc.). T h e  velum  is a  pow erfu l sw im m ing organ  and is bordered a t  
the edge by a  groove having an u p p e r layer o f  long cilia and  an  
under layer o f shorter cilia, the groove leading to the m outh  on  the 
ven tra l surface in  f ro n t o f  the fo o t in  the early  stages, the  foo t 
usually grow ing beyond i t  later. These cilia  constan tly  m oving create 
a curren t in the groove w hich con tinually  w afts  food, nannop lank ton , 
in to  the m outh. T h is  food  consists chiefly  o f  diatom s an d  m inute 
flagellates, b u t d inoflagellates and  even tin tinn ids (In fusoria) have 
been observed inside the larger veligers and  also such diatom s as 
Thalassiosira, Skeletonem a  and Lauderia  — even the  needle-shaped 
Rhizosolenia  and  s tiff  chains o f Paralia are sometimes taken.

In  the  p lunger ja rs  w here the m ollusc larvae were reared  (either 
from  the egg o r fro m  the  p lank ton ic  la rv a ) a pure culture o f N itzsch ia  
closterium  was given and  on this d ia tom  together w ith  others w hich 
appeared  in the w a te r  Nassarius reticulatus was reared  from  the egg 
to  the craw ling  stage, the process tak in g  tw o m onths. T h e  chief 
form s fo u n d  inside these larvae  in the  p lunger ja r  w ere N itzsch ia  
closterium , Thalassiosira gravida  and  Skeletonem a costa tum  the tw o 
last o ften  still in  chains in the stom ach. In  the same species from  the 
p lan k to n  Thalassiosira  and  Skeletonem a  w ere very  frequen tly  found. 
In  sm aller veligers v e ry  sm all diatom s an d  sm all green cells w ere seen 
(p robably  flagellates). N itzsch ia  closterium  is too- large fo r the  smallest 
form s w hich in the  p lunger ja r appear to  feed on some m uch sm aller 
un identifiab le  organism s, the stom ach usually  being fu ll of greenish 
substance.

In  one specim en o f  a late la rv a  o f  Nassarius reticulatus from  the 
p lank ton , the fo llow ing  food  was iden tified :—

Thalassiosira gravida  m any, some in chains, some separate. 
Skeletonem a costa tum  m any.
Paralia sulcata  one 
p a rts  o f R hizoso len ia  sp.
T in tin n o p sis  beroidea  2.
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T h e  n a tu ra l position of the la rv a  w hen sw im m ing in the p lan k to n  is 
w ith  the shell below and  the  fo o t and  velum  above, bu t the  velum, 
especially w hen long lobes are present, m ay  a lte r  its position in m any 
w ays, the  lobes flapp ing  slow ly, com pletely covering the shell or 
rem aining outspread. As the cilia m ove the w hole tim e, the food  is 
being w afted  in to  the m outh  con tinually  and  th e re  is no  cessation of 
feeding. I t  is clear th a t  m ollusc veligers m u s t compete w ith  o ther 
p lan k to n ic  feeders to  an enorm ous extent.

A n in teresting case w ell illustrates the above rem arks. R ecent 
w ork  on N orw egian  oysters ( G a a r d e r  a n d  S p ä r c k  1933) has 
show n th a t  the veligers of a species o f  C erith iu m  is a very  im portan t 
com petito r fo r food  w ith  the oyster larvae, ha tch ing  a t the same time 
an d  feeding on the same n annop lank ton . T he C erith iu m  la rvae  are in 
some years m any times m ore num erous th a n  the  oyster larvae themselves. 
I f  we know  the habits o f  the m olluscs w hich com pete fo r food  w ith  
those o f com m ercial im portance we shall be n ea r the solution o f m any 
problem s. I t  has been show n above (page 337) th a t  tw o  species of 
Cerithiopsis  (a genus closely re la ted  to  C erith ium ) are alw ays found 
associated w ith  certain  sponges and  these sponges are p robab ly  necessary 
to them . I f  a  sim ilar association w ere to  be fo u n d  in the oyster pools 
we m ay  f in d  a means o f ridd ing  them  o f the com peting larvae. A p art 
from  the need o f know ing  all th a t  is to be k n ow n  of the biology, 
including the  life h istory , o f all those molluscs w hich  are of com m ercial 
im portance, it  is also< necessary to know  all we can ab o u t their 
m olluscan neighbours w hich, a lthough neither useful nor harm fu l from  
the  p o in t o f  view  of hum an consum ption, ye t ind irec tly  m ay  be of 
extrem e economic significance.

T h e  breeding season or seasons o f  each species o f  m ollusc should 
be carefu lly  ascertained and  here there  is a w ide d ifference in  the 
various species. Even in w in ter there  are several veligers w hich are 
ab u n d an t in  the p lank ton . C onfin ing  our rem arks to  the gastropods 
studied w e have Patella vu lga ta , L itto rina  littorea, T r iv ia  arctica, 
Nassarius incrassatus, Lam ellaria perspicua  and  various m em bers of 
the Rissoidae all spaw ning in  w in ter, a lthough  some o f these m ay 
continue in to  the spring o r even breed th ro ughou t the year. M ost of 
the  molluscs, how ever, breed in spring and  sum m er and  a fte r the spring 
d ia tom  m axim um  a large in flux  o f  veligers is to  be seen, continuing 
th roughou t the sum m er an d  w ell in to  the autum n. Patella vu lgata  has 
p rac tica lly  finished spaw ning in  M arch, L ittorina  littorea  in M ay, 
a lthough a few  m ay continue th rough  the  summer. T r iv ia  arctica gives 
p lace to  T riv ia  monacha, the la tte r  breeding from  late spring th rough­
o u t the summer, Nassarius incrassatus continues th rough  spring and 
early  sum m er and  its la rvae  are com m on w ith  those o f  N . reticulatus 
in  spring and  summer, the  la te  la rvae  of N . incrassatus usually being 
a fea tu re  o f  the p lan k to n  in la te  spring and sum m er. Lam ellaria  
perspicua  breeds th roughou t the  year b u t especially in spring and  sum ­
m er. O thers beginning in early  spring are Aporrhais, Lacuna, 
C erithiopsis, Triphora , O dostom ia  and  its relatives, m any rissoids and
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turrids. M any of these continue th ro u g h o u t the  sum m er. T riv ia  
monacha, Sim nia patula , Erato vo lu ta  a re  alm ost w holly  la te  spring 
and  sum m er breeders. Enough has been c ited  to  show  th a t  some k ind  
o f gastropod  veliger is alw ays in  the p la n k to n  and  the various seasons 
have also the ir op isthobranchs an d  lam ellibranchs.

T h e  breeding o f certain  species coinciding w ith  the hatch ing  of 
others w hich eat them  m ay be of great significance and  this brings 
us to  the second, and  perhaps the m ore w eigh ty , reason fo r stressing the 
economic im portance o f m olluscan la rv ae  in  the p lan k to n : they  m ay  
fo rm  the fo o d  o f com m ercially im p o r ta n t animals. I t  is specially 
the young fishes w hich  illustrate  this. T o  tak e  b u t one instance, th a t 
of the clupeoids ; a t  the w hitebait stage the  young o f herrings/, p ilchards 
and sprats occur in  enorm ous num bers ro u n d  o u r coasts and  have 
frequen tly  been fo u n d  to be fu ll of la rv a l lam ellibranchs, p robably  
oysters, cockles o r  mussels. A  still m ore in teresting  case is now  being 
investigated. T he new ly  hatched  herrings from  the .mouths o f  the 
estuaries and  just o f f  the coast very  freq u en tly  are found  to contain 
la rva l gastropods a t  the  stage w hen the veliger is just ou t o f  the egg. 
Even w hen there  are rem ains o f the y o lk  sac still in evidence the 
baby herring  eats this mollusc. In  1921 i t  w as found  th a t  o u t of 140 
of these very  young herrings exam ined 91 contained these la rva l 
gastropods ( L e b o u r  1921).

T his little  m ollusc has p roved  to be Rissoa sarsii, w hich is 
no t one o f the com m onest shore form s. I t  has been found  to  hatch  
from  a  m inute floa ting  egg-capsule, com m on in the p lan k to n , only 
0.16 mm. across, the  new ly hatched  veliger m easuring 0.054 mm. 
across the  shell. W hen still inside the  capsule and  w hen new ly 
hatched the shell is m arked  in a pecu liar and  characteristic  m anner
w ith  long itud inal stria tions and  sm all do ts in betw een, and  these
m arkings are clearly  seen o n  the shell inside the baby herring. Ju st a t 
the tim e the herrings h a tch  in the coastal w aters an enorm ous num ber 
of these veligers also hatch  out (D ecem ber to February). T h ey  are 
some o f the  com m onest if n o t the com m onest molluscs in the coastal 
p lan k to n  a t  th a t  tim e and  occur toge ther w ith  the larvae  o f o ther
rissoids, Patella vu lga ta  and  L ittorina  littorea. I t  was, how ever, noted
th a t a lthough the  b ab y  herrings sometimes contained v e ry  young 
lam ellibranchs o f  ab o u t the same size as th e  gastropod in  question, no 
o ther gastropod  la rv ae  w ere found  inside them , those o f  Patella  and 
L ittorina  p ro b ab ly  being to o  large.

T h e  older la rv a  has been reared  in  a p lunger jar u n til recognisable 
as Rissoa sarsii. T h e  veliger rem ains fo r some tim e in the 
p lank ton , the shell a tta in in g  2 to 3 w horls when i t  can either craw l 
or swim. In  this stage the apex of abou t D/2 w horls is clearly  seen 
to  be m arked  w ith  the  characteristic  stria tions and  dots. I f  the  adu lt 
could be collected in num bers it  m ight be possible to give the  baby 
herrings hatched  in  the  L ab o ra to ry  th a t  early  food w hich is most 
n a tu ra l to  them .
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