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Plate I. Large cyphonautes with clear shells.
1. Membranipora membranacea; a, la tera l view (N orth  Sea, Ju ly ) ;  b, apical view (O resund, O c tober); 
c, an te rio r view (as b) ; d , e, shell outlines of young larvae (Plym outh) ; f, g, variation  in shell p ro­
file (N orth  Sea, Ju ly ) . —  4. Electra pilosa (see also P late I I ) ;  a, la tera l view (Plym outh, D ecem ber); 
b, ap ical view (Plym outh , Ja n u a ry ) ; c, an terio r view (as b) ; d, e, shell outlines of young larvae 
(P lym outh), a.o., adhesive o rgan ; f, flange; m, adducto r muscle; p.o., pvriform  organ ; s., stom ach. 
Scales =  2 0 0  ¡i. All draw ings except If, g to  scale 1. (Id , e, 4d, e, after A t k i n s , 1955a; lb , c, f, g, 
4b, c, from  R y l a n d , 1964; la , 4a, original).
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Plate I I .  Sm all cyphonautes w ith g ran u la r (particle-encrusted) shells.
2. Electra crustulenta; a, la te ra l view (Plym outh, J a n u a ry ) ; b, ap ical view (as a). — 3. E. monostachys;
a, la te ra l view (Plym outh, Ja n u a ry ) ;  b, ap ical view (as a ) ; c, shell profile of younger larva  (Ply­
m outh , J a n u a ry ) ;  d , la te ra l view (B urnham -on-C rouch, N ovem ber). —  4. E. pilosa (see also 
P la te  I ) ;  f-h , young larvae (B urnham -on-C rouch, N ovem ber). —  5. Conopeum reticulum; a, lateral 
view (B urnham -on-C rouch, Ju n e ) ; b, ap ical view (as a). — 6. C. seurati; a -b , larvae in latera l view 
(B urnham -on-C rouch, N ovem ber). —  7. U nidentified larv a ; a, lateral view (Plym outh, Jan u a ry ) ;
b, apical view (as a). M agnification is twice th a t of scale 1, Plate I. (All original).
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CYPHONAUTES LARVAE
In  m ost species of Polyzoa th e  developing embryos are brooded, bu t in  a few the  eggs are  shed directly  in to  the  sea. These develop into 

larvae know n as cyphonautes. T h e  body is compressed latera lly  betw een two chitinous shell valves, w hich generally  have a m ore or less tri­
an g u la r o u tline ; they  m ay be transparen t or covered w ith  m inute particles. T he valves a re  held together by an  ad ducto r muscle w hich shows 
c learly  in  tran sp aren t larvae (m. in  Fig. la ) .  A t their apex the  valves are  cu t aw ay, and often flared (Fig. 4b, c) to accom m odate the  sensory 
ap ical organ. A t their base the valves gape, the  opening being encircled by the ciliary corona -  the locom otory organ of the larva. T he lower 
p a r t  of the space enclosed by the shell constitutes the vestibule, divided into inhalen t and exhalent cham bers: the  two are  jo ined  th rough  the 
inverted  U  of the  a lim en tary  canal (s. in  Fig. la ) . T h e  side of the  triangle nearest the inhalen t cham ber is referred to as an terio r, th a t by 
the  exhalent cham ber as posterior; though  in fact the larva  swims w ith the apical organ leading. A g landu lar pyriform  organ borders the  
inha len t cham ber (p.o. in Fig. la ) ;  the adhesive organ (a.o.) lies beside the ad ducto r muscle. For fu rther details A t k i n s  (1955a) should be 
consulted. R ou tine  form alin  fixation causes g reat shrinkage of the  in te rnal organs, especially of the apical organ, and  larvae prepared  in 
this way have the ap p earance  shown in  Figs. la  and 4a. W hen the  shell is covered w ith g ran u la r m ateria l o rien tation  m ay be difficult; b u t 
if the  valves a re  ridged the  flange so form ed is on the  posterior side (f in Fig. 4a, b).

All figures and descriptions a re  m ade from  form alin-fixed specimens.

Key for the Identification  o f Species
1. L arge larva (> 3 5 0 //  in  length) w ith  clear shell valves (PI. I ) ..............................................................................................................................  2

Sm all larv a  (< 3 0 0 /t  in length) w ith g ran u la r shell valves (PI. I I ) ............................................................................................................................. 3
2. V ery large larva  (> 4 5 0 //  in length), transparen t, often w ith réfringent spots along the lower m arg in  of the shell valves, and a narrow

lin ea r posterior f la n g e ......................................................................................................................................................................... 1. Membranipora membranacea
L arva  no t exceeding 450// in length, slightly opaque, lacking m arg inal spots, and w ith a  b road flange behind a  curved ridge descending 
from  the a p ex   4. Electra pilosa

3. Shell valves w ith a  d istinct ridge form ing a  posterior f la n g e ................................................................................................................................ 4
Shell valves w ithou t a  ridge and  flange.................................................................................................................................................................................  5

4. Shell valves lightly  g ran u la r, m uch longer th an  high, ridge of flange close to posterior m a rg in ...............................  4. Electra pilosa (young)
Shell valves opaque w ith  d ark  particles, no t m uch longer th an  high, apical p a rt of ridge of flange alm ost in the centre of the valve
  5. Conopeum reticulum

5. Shell profile o v a te ..................................................................................................................................................................................................  2. Electra crustulenta
Shell profile no t ovate, often nearly  tria n g u la r..................................      6

6. A nterio r m arg in  of shell stra igh t, the an terio r end po in ted ; up  to 250// in length and a t least the older larvae m uch longer th an  h igh ;
often w ith  dark  particles along the  basal m argin  of the shell va lves................................................................................................... 3. Electra monostachys
A nterior end of shell ro u n d ed ; no t above 200//, in length, and  not m uch longer th an  h ig h ....................................................................................  7

7. L arva  w ith  p rom inen t bulbous posterior end ; m ainly in semi-enclosed subsaline w aters.................... .........................................6. Conopeum seurati
Posterior end rounded , bu t not p rom inently  bulbous; m arin e     7. U nidentified  larva

ORDER CHEILOSTOMATA 
Family Membraniporidae

M EM BRANIPO RA de B lainville
1. Membranipora membranacea (L inné). Shell outline triangular, the lower angles acute or acum inate. Length  a t m etam orphosis 750-850//, 

height 600// o r a  little  m ore. Valves alm ost flat, wholly colourless and transparen t when young. Basal m argins becom ing brownish when 
a leng th  of ab o u t 700// is reached  and then  developing réfringent spots, these m arkings being most developed in the valve angles where 
the  spots m ay coalesce to  form  short ridges. Fain t striations (growth lines) m ay show n ear the apex and dow n the posterior m argin. 
Posterior flange very narrow . N otch for the apical organ deep and  flared, bu t relatively sm all. In te rn a l organs transparen t.

The shape of the valves m ay  vary considerably, the an terio r and  posterior m argins being of approxim ately  equal length  or w ith 
the an te rio r m argin  being conspicuously longer. Shape also varies w ith age, young larvae being as high as they are long. (The shape 
of such young larvae is quite  different from  th a t of full-grown Electra pilosa larvae, w hich are of about the same size; see figures.)

A dult colonies grow on algae, p a rticu larly  Laminaria’, very com m on. Larvae are most ab u n d an t in coastal waters w ith nearby  
rocky shores. T hey m ay be found in  the p lank ton  th roughout the year, bu t especially M ay-Septem ber.

ELECTRA Lam ouroux
2. Electra crustulenta (Pallas). Shell outline m ore or less oval, 160-240// long and 120—170// high. Valves slightly convex, gaping apically but 

w ithout a notch, encrusted w ith fine particles w hich give the shell a  brownish or grey, g ran u la r appearance. In terna l organs hard ly  visible, 
often only the stom ach showing clearly.
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In  very young larvae (about 100// long) the shell is alm ost triangular, and older larvae m ay show a fairly straight an terio r m argin 
(cf. E. monostachys).

A dult colonies grow on algae and  stones on the shore and ju st below; confined to brackish w ater and  recorded from  salinities as 
low as 2°/00; locally com m on. L arvae are  found in the p lankton th roughout the year, w ith a m axim um  during  w inter and  spring.

3. E. monostachys (Busk). Shell in  the form  of a triangle w ith a rounded lower m argin, becom ing steadily longer as grow th proceeds; about 
260,« long and  165/« high. Posterior m argin  stra igh t or sinuate, rounded or bulging as it becomes basal; an te rio r m argin  longer, quite  
s tra ight, its end pointed . Valves very slightly flared for the apical organ, bu t w ithout a notch. Valves covered w ith fine particles, light 
grey in colour. T h e  largest particles are found n ear the basal m argins, where there m ay also be accretions of black m ateria l. In te rn a l 
organs hard ly  visible.

A dult colonies grow  on shells, stones and  algae, on the shore and  ju st below ; frequently  in  brackish w ater. Larvae occur in the 
p lankton from  J u n e  un til the w inter.

4. E. pilosa (L inné). Shell ou tline  roughly triangu lar, the  lower angles rounded. At m etam orphosis the length is 400-500/« and the height 
a little  less th an  400/«. Valves of the late  larva  convex, a translucent yellow-brown, w ithout any ornam en ta tion  along the basal m argins. 
T hey  flatten  ab ru p tly  behind the apex to form a  conspicuous flange down the posterior border, and flare ou t towards the apex m aking 
a large cruciform  gape for the apical organ. In te rn a l organs greyish, slightly opaque.

T here  is considerable varia tion  in the shape of the valves, though larvae always show the characters m entioned above. L ittle change 
in shape occurs du rin g  developm ent. T he valves of the young larva m ay be transparen t or covered w ith fine particles (P late I I ) .  In  all 
cases the b road , curved posterior flange is conspicuous.

A dult colonies grow on stones and  algae on shores and  in shallow w ater; very com m on. L arvae are present in the  p lank ton  th rough­
out the year.

CO NO PEUM  Gray
5. Conopeum reticulum (L inné). Shell profile roughly bell-shaped (though the an terio r and posterior m argins are not sym m etrical), p ropor­

tionally  taller th an  in most o ther sm all cyphonautes. A bout 250-290/« long and 180-200/« high. Valves ra th e r flat, tru n ca ted  and  strongly 
flared for th e  ap ical organ, and  w ith a broad  flange delim ited by a prom inen t curved ridge runn ing  from  the apex tow ards th e  posterior 
m argin . Shell grey in colour, lightly  encrusted w ith sm all dark  particles. In terna l organs invisible.

A dult colonies found on stones and  shells on the shore and in shallow w ater; extends into estuaries. Larvae occur in the p lank ton  
from  Ju n e  un til au tum n.

6. C. seurati (C anu). V ery sm all sub -triangu lar larva  w ith a characteristic  retroussé profile to the posterior m arg in ; though  probab ly  becom ing 
m ore nearly  trian g u lar du ring  grow th. No ap ical notch. A bout 165/« long and 125pt high. Valves covered w ith fine particles. In terna l 
organs hard ly  visible.

A dult colonies found on shells, stones and  plants in enclosed brackish waters, in salinities w hich m ay fall as low as l° /00; local. L arvae 
are found in the  p lank ton  from  Ju n e  un til w inter.

IN C E R T A E  SEDIS
7. A sm all lig h t grey larv a  was ob tained  off P lym outh during  D ecem ber and Ja n u a ry . In  profile it closely resembles Conopeum reticulum, bu t 

the shell valves lack any trac e  of a flange. Valves tru n ca ted  and w ith a very slight flare for the apical organ. A bout 210/« long and 180/« 
high. In tern a l organs faintly  visible.

Id en tity  of the  ad u lt unknow n.
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F u r t h e r  I n f o r m a t i o n  o n  I d e n t i f i c a t i o n  D i s t r i b u t i o n  of A d u l t s
1. Membranipora membranacea1) :  A t k i n s , 1955a; R y l a n d , 1964. R e g io  n S p e c ie s
2. Electra crustulenta: C o o k , 1960; L o h m a n n , 1911 (as Cyphonautes barroisi). Gulf of Bothnia, Gulf of Fin-
3. E. monostachys : C o o k , 1964. land, N orthern  B altic .........  2
4. E. pilosa1):  A t k i n s , 1955a; R y l a n d , 1964. Southern Baltic, Belt Sea . . .  1, 2, 4
5. Conopeum reticulum: C o o k , 1964. K attegat, Skagerak...................  1, 21), 4, 5, 6 l )
6. C. seurati: none. N orth  S ea ..................................... 1, 21), 3, 4, 5, 61)

*) Reference to the earlier lite ra tu re  is no t recom m ended for norm al purposes, and  English C h a n n e l........................  1, 21), 3, 4, 5, 61)
should only be a ttem pted  in conjunction w ith the synonymies given by R yland Irish S ea .......................................  1, 21), 3, 4, 5, 61)
(1964). Bay of Biscay............................... 1, ?2, ?3, 4, 5, 61)

R e f e r e n c e s  to  W o rk  o n  B io lo g y  N orth  A tlan tic ............................  1, 2l ), 3, 4, 5
((i) Life history an d  m etam orphosis; (ii) Seasonal occurrence in  the p lank ton ; Faeroes..........................................  1, ?2, 4

(iii) G eneral biology; (iv) A dult distribution .) Ice lan d   1, ?2, 4
1. A t k i n s , 1955a (i), 1955b ( i i i ) ;  K l u g e , 1962 (iv) ; M a r c u s , 1940 (iv) ; M a r s h a l l , N orw egian S e a   1, ?2, 4

1948 (ii)2) ;  R e e s , 1954 (ii)2; R y l a n d , 1963 (iv) ; T h o r s o n , 1946 (ii). Barents S e a .................................. 1, 2, 4
2. C o o k , 1960 ( i ,  i i ) ,  1962 ( i ,  i i ) ;  K l u g e , 1962 ( i v )  ; M a r c u s , 1940 ( iv )  ; T h o r s o n ,

1946 (ii) ^  suRa t>Ie areas of brackish water.

3. C o o k , 1964 (i, i i) ;  M a r c u s , 1940 (iv)3).
4. A t k i n s , 1955a (i), 1955b (iii); K l u g e , 1962 (iv) ; K u p e l w i e s e r , 1905 (i, iii);

M a r c u s , 1940 (iv) ; M a r s h a l l , 1948 ( ii)2) ; R e e s , 1954 (ii)2) ; R y l a n d , 1963 (iv) ;
T h o r s o n , 1946 (ii).

5. C o o k , 1964 (i, ii).
6. C o o k , 1962 (i, ii).

2) Species no t distinguished. 3) As Membranipora ( Electra) hastingsi.
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