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Polychaete larvae  o f  f i f t e e n  s p e c i e s ,  r e p r e s e n t i n g  nine 

f a m i l i e s  are described f r o 7  Hawaiian waters.  The l i t e r a t u r e  

on twenty-two f a m i l i e s  is also presented,  The larvae w e r e  

c o l l e c t e d  from Kaneohe Bay, Ala Wai C a n a l ,  and H a w a i i  K a i  

by plankton tow. The larvae were r a i s ed  i n  p e t r i  d i s h e s ,  

observed d a i l y ,  drawings and photonicrogsaphs were made t o  

r e c o r d  the stages o f  development, Larvae o f  the  families 

PBLYNOIDAE,  P H Y U O D O C I D A E ,  S Y L L I D A E ,  N Z R E I D A E ,  SPIO14ID-AE, 

CWETOPTERIDAE, O P H E L I I D A E  CAPITEUIDAE,  and S E R P U L I D A E  

were s tud ied .  
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I N T R O D U C T I G N  

The polychaetes a re  a very import-ant p a r t  o f  t h e  marine 

ecosys teg-  Xohn and Lloyd (1973) found 49,000 polychaetes,h12 

in t h e  shallow r e e f s  of t h e  Indian Gcem. The a d u l t s  a r e  

u t i l i z e d  by numerous f i s h  f o r  food both i n  t h e  P a c i f i c  

( ~ i a t t  and S t rasburg ,  -1960) and t h e  Caribbean where Randall 

(1967) found t h e  remains of polychaetes i n  t h e  stomachs of 

62 species of f i s h  representing 24 f a m i l i e s ,  Fo r  seven of 

t h e s e  f i s h  species t h e  polychaetes  were t h e  l a r g e s t  group of 

food organisms. Folychaetcs are a l s o  fed upon by i n v e r t e b r a t e s ,  

inc lud ing  t h e  mollusc Conus spp.,  Kokn (1968) f o n d  t h a t  in  

t h e  13 most abundant s p e c i e s  of Conus i n h a b i t i n g  t h e  a t o l l  

r e e f s  o f  the Maldive and Chagos I s l a n d s ,  96% of t h e i r  food 

i s  composed of polychaetes.  They are  a l s o  of e c o l o g i c a l  

significance because they  e a t  encrus t ing  orgmisms such as 

bryozoans and sponges. The polychaetes  a r e  themselves 

f o u l i n g  organisms which plague b o a t e r s ,  a q u a c u l t u r i s t s  and 

o t h e r s  (Straughan,  1968 and 1972).  Some a r e  a b l e  t o  bore i n t o  

calcium carbonate and affect t h e  s t r u c t u r a l  s t a b i l i t y  of 

c o r a l  reefs (lGarsBsn, 1962; a l ake ,  1969a;Scoffin. 1972).  

Considering how important  polychaetes  are, l i t t l e  work 

has been done on l a r v a l  development and l i f e  cyc les .  D.P. Nilson 

( s e e  bibl iography)  and G. Thorson (1946) have probably 

c o n t r i b u t e d  the most t o  our knowledge of polychaete larvae,  

inc lud ing  a nuxber o f  extremely u s e f u l  papers; this is  s t i l l  

a s u p e r f i c i a l  job when one cons iders  t h e  number of spec ies  

t h a t  are left t o  be s t u d i e d .  



Very few of the f ami l i e s  have been observed t o  d a t e  and those 

t h a t  have were chosen f o r  economic reasons,  ~dany of t h e i r  

members a r e < f o u l e r s  a f f e c t i n g  shipping and harbor  management 

as w e l l  a s  aquacul ture  of o y s t e r s  and o ther  commercially 

va luab le  animals,  There i s  only one taxonomic key t o  all of the  

f a m i l i e s  of polychaete l a r v a e  (Bhaud, 19671, i t  does n o t  go 

beyond the  family l eve l .  There have been a number of keys 

t o  t h e  SPIONIDAE (Hannerz , ,1956, 1961)-and t h e  genus P o l ~ d o r a  

(Blake,  1969) bu t  none t o  my knowledge f o r  any of the  o t h e r  

f a m i l i e s .  The taxonomic keys a v a i l a b l e  f o r  t h e  a d u l t s  cannot 

be used f o r  t h e  l a r v a e  because of morphological d i f f e r e n c e s  

which can be g r e a t .  The l a r v a e  might have an  e x t r a  p a i r  of 

eyes,  on ly  a  few of t h e i r  t e n t a c u l a r  c i r r i ,  o r  t h e  s e t a e  may be 

q u i t e  d i f f e r e n t  from those it w i l l  have a s  an adult. Marsden 

(1960) d i d  some work on r e e f  dwelling Caribbean polychaetes  

and included information on the- l a r v a l  forms .of 8 species, 

but tc d a t e  t h e r e  have been no s t u d i e s  on t h e  Hawaiian 

polychaetes.  The major i ty  of t h e  larval s t u d i e s  have been 

c a r r i e d  out  using North A t l a n t i c  spec ies .  

There a r e  two b a s i c  approaches t o  s tudying  polychaete l a rvae -  

1 , )P lank ton  s t u d i e s - c o l l e c t  plankton samples, sort o u t  t h e  
polychaete l a rvae  and r a i s e  them i n  t h e  
labora tory .  

2.)Embryological s t u d i e s - l n  t h e  l abora to ry ,  mix toge the r  v i a b l e  
sperm and eggs and r a i s e  the  embryos. 

The second approach i s  more r e l i a b l e  because you know which 

genera and spec ies  you a r e  ~~vorking with and i t  i s  poss ib le ,  a t  

l e a s t  i n  so3e cases ,  t o  r a i s e  t h e  l a r v a e  from t h e  egg up t o  the  

a d u l t  ( ' / / i l son ,  see b ib l iography) ,  T h i s  e l imina tes  the problem 

of t r y i n g  t o  c o l l e c t  l a rvae  t h a t  are b.roodedbby the parent. 

and s o  never become a p a r t  of t h e  plankton. 



The main problem wi th  the  f i r s t  approach is  t h a t  you get. 

only p a r t  of t h e  l i f e  cyc le ,  f o r  example, i f  you c o l l e c t  a 

10-se t ige r  s i a g e  worm you do no t  know what t h e  previous s t a g e s  

looked l i k e .  Then i f  t h e  l a r v a  d i e s  a t  the  15-se t ige r  s t a g e  

you a r e  l e f t  w i t h  gaps i n  t h e  l i f e  cyc le  and chances a r e  you 

were never a b l e  t o  p o s i t i v e l y  i d e n t i f y  it. However, i f  you 

r a i s e  a  l a r v a  from the  embryo t o  t h e  15-se t ige r  s t age  and i t  

d i e s ,  you have a complete p i c t u r e  from egg t o  15-se t ige r  l a rva .  

You a l ready  know which s p e c i e s  you a r e  working with,  s o  t h e  

l i f e  cyc le  information is  more complete and thus  more use fu l .  

Thorson (1946) used t h e  first approach and o f t e n  had 

d i f f i c u l t y  making p o s i t i v e  i d e n t i f i c a t i o n s  of the  l a r v a e  he 

found, f o r  example, Polynoid " A " ,  "B",  e t c , .  H i s  paper is 

still very u s e f u l  because of h i s  numerous, d e t a i l e d  and accura te  

i l l u s t r a t i o n s ,  the d e s c r i p t i o n s  of the  l a r v a e  and h i s  e x c e l l e n t  

review of t h e  c u r r e n t  l i t e r a t u r e .  D.P. Wilson ( s e e  b ib l iography)  

on the  o ther  hand, used t h e  second approach and his r e s u l t s  

are extremely u s e f u l  f o r  g e t t i n g  a p i c t u r e  o f  a worm's complete 

l i f e  cycle .  H e  succeeded i n  r a i s i n g  a  number of s p e c i e s  from 

t h e  egg up t o  meta.corphosis and through t o  adulthood. Wilson's 

papers a r e  h e l p f u l  because of h i s  s e q u e n t i a l  i l l u s t r a t i o n s  

and d e t a i l e d  desc r ip t ions .  Other r e sea rcher s  have s u c c e s s f u l l y  

used the  second approach of l a r v a l  r e a r i n g  (Hopkins, 1958; 
/ Dean and Hatfield, 1963; i n  t h e  United S t a t e s ;  Guerin,  1970, 

'71, '72aand 1973b;Casaux, 1964, ' 6 9 ,  '72 ,  i n  France, t o  name 

a few). 



I hsve i d e n t i f i e d  15 s p e c i e s  from 9 families based on my 

prel iminary work (July-Aug. 1975) on t h e  Hawaiian polychaetcs .  

The l a rvae  were c o l l e c t e d  by plankton tow, except f o r  

Spirobranchus g iganteus  which w a s  t o t a l l y  l abora to ry  reared. 

The f a m i l i e s  represented  arc:POLYNOIDAZ, PHYLLODOCI~~~E, SYLLIDU, 

NEREIDm, SPIONIDM, CHAETOPTERLDAE, OPHELIIDAE, CAPITELLIDU 

and SERPULIDAE. The t h r e e  most commonly encountered s p e c i e s  

were Polgdora a n t e r a a t a  clapar;dt ,  Polydora webs tc r i  Hartman 

and G a p i t e l l a  c a p i t a t a ( F a b r i c i u s ) .  C a p i t e l l a  issgenus that ha8 

n o t  previous ly  been r e p o r t e d  from H a w a i i  b u t  it has a cosno- 

p o l i t a n  d i s t r i b u t i o n .  A s  soon a s  enough specimens have been 

c o l l e c t e d  and permanent mounts made of them they  w i l l  be 

forwarded t o  D r .  D. Reish a t  Ca l i f .  S$a te  Univ., Long 3each 

and D r ,  Bernard Thomassin,^ IGarsielle, France, f o r  p o s i t i v e  

i d e n t i f i c a t i o n .  I t  is  an i n d i c a t o r  o f  p o l l u t e d  c o n d i t i o n s  

and d i s tu rbed  environments. Another p o s s i b l e  new record, 

which w a s  found in t h e  s p r i n g  and surmer of 1975, is Ophclia 

b i c o r n i s  Savigny, which has been repor ted  from o t h e r  areas of 

t h e  P a c i f i c  (Gibbs, 1971) bu t  n o t  f r o n  Hawaii. d o t h  of t h e s e  

spec ies  have benth ic  a d u l t s  and i t  is because o f  t h e i r  p e l a g i c  

1arva.c t h a t  they were found. There  has  been some r e s e a r c h  on 

t h e  deep-sea polychaetes  from H a w a i i  (Hartman, 1966; Bailey- 

Brock, 1972) as w e l l  as some work on t h e  ben th ic  polychzetes  

from the H a w a i i a n  i s l ands  (Bailey-Brock, i n  p r e s s )  but  t h e  

s p e c i e s  composition and ecology of  polychaetes  in H a w a i i  i s  

s t i l l  incomplete. 



There is s t i l l  a g r ea t  d e a l  of work t o  be done on t h e  

polychaete  l a rvae .  One of the problems that still needs t o  be 

s t u d i e d  is larval settlement; how are they a f f e c t e d  by l i g h t ,  

temperature,  s a l i n i t y  c h ~ n g e s ,  s u b s t r a t e  t y p e s ,  e t c ,  and what 

a f f e c t s  t h e i r  metamorphosis? Inf  orrration on what t h e  l a r v a e  

eat ,  i f  they  do ea t ,  is  lacking.  S tud ies  on l a r v a l  behavior  

as  w e l l  as t h e i r  l i f e  cyc les  will have t o  be contin6ed'  

i n  o rde r  t o  get  a complete developmental pat tern  f o r  larval 

polychaetes.  

Despi te  a l l  t h e  work t h a t  has  been done approximately 

two t h i r d s  of the f a m i l i e s  and numerous genera and s p e c i e s  

a r e  l e f t  t o  be inves t iga ted .  Much more r e s e a r c h  is needed 

on t h e  p a c i f i c  polychaetes ,  inc luding  those  o f  t h e  Hawaiian 

Is lands .  



Polychaete l a r v a e  were c o l l e c t e d  s?proximztely once a 

week f r o -  J u l y  1, 1975 t o  Aug. 30, 1975, f r o m  thrze Oahu 

loca t ions :  H a w a i i  Kai,  iiiaunalua Beach Park 3r idge .  Hla  dai 

c a n a l  and Kaneohe Bay, near Coconut I s l a n d .  Plankton t o w s  were 

taken  from p i e r s  or  b r idges  a t  all t h r e e  l o c a t i o n s  and a t  

v a r i o u s  t i d a l  per iods.  A t  Kaneohe Bay tows were a l s o  made 

us ing  a Boston Whaler. 

The l a r v a e  were r a i s e d  i n  p e t r i  d i s h e s  conta in ing  water 

from Kaneohe Bay. They were n o t  f e d  as t h i s  seemed t o  encourage 

t h e  growth of bacteria and c i l i a t e d  protozoans which r e s u l t e d  

i n  t h e  death of t h e  polychaete l a r v a e ,  Ths water  was 

changed whenever an increace  of b a c t e r i a  o r  protozoans became 

ev iden t ,  and t o  compensate f o r  increased s s l i n i t y ,  a r e s u l t  of 

@vapor? t i o n .  

The l a r v a e  ware observed daily and notes taken on their 

progress. Drawings were made of t h e  l i v e  l a r v a e  when they 

were first c o l l e c t e d  and photomicrographs w e r e  taken a t  intervals. 

using a 35mm. Pentax camera and a Ricoh brand microscope 

a d a p t o r .  

During t h e  p r o j e c t  any a d u l t  po lychae t t s  t h a t  were found 

were s tud ied  i n  order  t o  become more f a m i l i a r  wi th  t h e i r  

morphology and t h e  use of taxonomic keys. 



KEY 

Key t o  t h e  f a m i l i e s  of H a w a i i a n  polychaete larvae taken 

from t h e  plankkon ;during t h e  s p r i n g  1975 and from July: 1, 

t o  Aug. 31, 1975. 

1. Larvae are long ( 2  o r  more segments) and vermiform ..... 2 

1, Larvae a r e  top-shaped, composed of 2 hemispheres ........ 9 

2. Dorsum bears  e l y t r a  (overlapping s c a l e s ) ,  ( f i g .  l)..POLYUOIDAE 

2. Dorswn without  e l y t r a  ................................ 3 

3 .  Parapodia wi th  paddle-shaped d o r s a l  cirri, ( f ig .  4) .PHYLLODOCIDAE 

3. Dorsal  c i r r i  absen t  o r  otherwise ..................... 4 

4, L a t e r  s t a g e  l a r v a e  (14-17 s e t i g e r s )  wi th  a p a i r  of  
long a n t e r i o r  d o r s a l  pa lps  ( f i g ,  15);  o r  e a r l i e r  
stage (7-10 s e t i g e r s )  wi thout  the  long palps ,  bu t  
w i t h  very long c a p i l l a r y  s e t a e  ( f i g .  9 )  .......... SPIOSIDAE 

.................... 4. Setae  and head s t r u c t u r e s  otherwise 5 

5 .  Prostomiurn bears  2 p a i r s  of r e d  eyes ................ 6 

5. Prostomiwn with eyes otherwise  ........................ 7 

6. 3 - s e t i g e r  s t a g e  has compound s c t a e  wi th  s h o r t  
b lades  ( f i g .  5) .............................. S Y U I D A E  

6. 3 - s e t i g e r  stage has compound s e t z e  with  long b lades  
( f i g .  71, o lder  f o r n s  have b i a r t i c u l a t e  palps ...... N E R E I D A S  

7. 3 b lack  eyes; prostomiurn and peristomiurn without  
appendages, parapodia wi th  long c a p i l l a r y  
s e t a c  ( f i g .  29) ................................ OPHBLIIOAZ 

7. Prostorniwn w i t h  3 p a i r s  of  red eyes and a 
pygidiun bea r ing  an a n a l  p ro jec t ion  (pa lp)  
( f i g .  27) ........................ C ~ T O P T E ~ ~ I D A E  



7. Prostomiurn w i t h  1 p a i r  Of red eyes  ................... 8 

8 ,  Larvae w i t h  capillary s e t a e  anteriorly and 
hooked 'setae p o s t e r i o r l y  ( f i g .  29) CAPITZLLIDa ............ 

8. Larvae w i t h  compound s c t a e  only ................... SEKPULIDAE 

9 .  Green t r o c h o p h o r e  with an elongated p o s t -  
t r o c h a l r e g i o n  ( f ig .  2 )  * . . . . . . . . . . . . . * , . . . . . , * . .PAYLLODOCIDAS 

... 9 .  T r a n s p a r e n t ,  bo th  h e m i s p h e r e s  are even i n  size SERYULIDAE 
( F i g .  33) 
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Family-POLYNOIDAE 

Genera found i n  Hawai i -Holo l~p i sde l l a ,  Iphione, Lepidas thenia ,  

Lepidonotus, Thormora 

L i t e r a t u r e s  

Adult scale wor7cs a r e  ben th ic ,  d e t r i t a l  f e e d e r s  which 

l i v e  on muddy su r faces  (Day, 1967).  Of t h e  5 genera found i n  

H a w a i i  only t h e  larva of Lepidonotus has been descr ibed  

(Thorson, 1946).  According t o  Thorson t h e  l a r v a e  have a 

kidney shaped prostomium whose ends a r e  converging o r  p a r a l l e l ;  

t h e  c i r rophores  o f  t h e  l a t e r a l  t e n t a c l e s  z r i s e  from t h e  

t e rmina l  p a r t  of t h e  prostomium. The females of t h e  POLYNOIDAE 

keep t h e  embryos under t h e  e l y t r a ( s c a l e s )  u n t i l  they ha tch  as 

trochophores.  The l a r v a e  a r e  p lankto t rophic  and they metamorphose 

a t  about  t h e  8 - se t ige r  s t a g e  (Thorson, 1946). 

O*m Remarks: 

A s i n g l e  specimen, be l ieved t o  be a Lepidonotus l a r v a  

was found i n  plankton from Kaneohe say, O&u, ( f i g .  1). 
a - 

It was 6-set igerous segments-,long wi th  t k r e e  p a i r s  of c l a e r ,  

round e l y t r a .  The s e t a e  were long,  toothed,  c a p i l l s r i e s ;  t h e  

no tose tae  were longer  than t h e  neurosetae.  The l a r v a  had 

two p a i r s  of b l ack  eyes, t he  a n t e r i o r  p a i r  being more l a t e r a l  

than  t h e  p o a t c r i o r  p a i r .  There was one p a i r  of p e r i s t o n i a l  

c i r r i  ( t e n t a c l e s )  and one medial  c i r r u s  as we l l  as one p a i r  of 

p e r i s t o m i a l  c i r r i .  There was a l s o  one p a i r  of p y g i d i a l  c i r r i ,  

v e n t r a l  c i r r i  on each s e g ~ ~ e n t  and d o r s a l  c i r r i  on t h e  segments 

without  e l y t r a .  The polynoid l a r v a e  a r e  d i f f i c u l t  t o  

maintain i n  t h e  labora tory .  





Genera found i n  Hawaii-Chloeia, Eurythoe, Hipponoe, N O ~ O P Y E O ~ ,  

Pareurythoe, P h e r e ~ ~ r d i a ,  

L i t e r a t u r e :  

Adul ts  are  usua l ly  s luggish  carn ivores  f eed ing  on s o f t -  

skinned a t t ached  animals such as sponges, hydroids and ascidians, 

Pherecardia  i s  an a c t i v e  predator .  Most s p e c i e s  occur i n  warm 

o r  t r o p i c a l  seas on rocks,  c o r a l  o r  o the r  hard  substrate covered 

with a t t a c h e d  organisms (Day, 1967). 

Marsden (1960) r a i s e d  t h e  l a r v a e  of Eurwthoe c o m ~ l a n a t a  

f o r  16 days. They had an umbrella-shaped trochophore w i t h  an 

e longate  p o s t t r o c h a l  r eg ion ,  + a t  14 days they  reduced t h e  s i z e  

o f  t h e  p r e t r o c h a l  hemisphere and then sunk t o  t h e  bottom 

of t h e  d i s h  and began t o  crzwl about. The l a r v a e  d i d  not 

su rv ive  t o  metamorphosis, 

O w n  Remarks: 

None have been found. 



Family-PHYLLODOCIDm 

Genera found in Hawaii-Eulalia, Eumida, Phyllodoce, Prophyllodoce 

Literature: 

The adults are known to occupy many types of habitats. 

Benthic forms are long and slender and are found in cracks 

and crevices while the planktonic forms are short and fat 

(Day, 1967 ) .  It has not been determined what the adults 

eat but food has been found in their guts. 

The fertilized eggs are laid in a gelatinous mass and 

are then either carried by the female, or are attached to the 

substratum or to fronds of algae (Thorson, 1946). Thorson 

also found that the length of the pelagic life of the larvae 

of this family is related to larval size; for txanple, adults 

of the genus Phyllodocc have four pairs of tentacular cirri, they 

have a large metatrochophore and nectochaete larva (10-30 

setigerous segments), with a well developed pelagic phase. On 
- - 

the other hand adults of the genus Eteone, . I _ - - - 

have two pairs of tentacular cirri, and are smaller than adults 

of Phyllodoce. The metatrochophore and ntctochaete larvae of 

Zteone are small ( 5  setigerous segments), with a short, 

lecithotrophic, pelagic phase, these larvae have a benthic 

phase crawling on the substrate with the aid o,f cilia, 

O w n  Results: 

Collections last spring produced a g-resn egg mass on a 

piece of the chlorophytc Ulva sp. near a worm tube composed 

of mud. The trochophores were moving within themass .  



One day later t he  trochophores had hatched o u t  o f  t h e  egg 

mass and were slowly swin;?inq around on t h e  piece o f  Ulva. 

The posttr ,ochal region had become extend5d and p r o s t o n i a l  c i r r i  

buds were v i s i b l e  on some o f  the trochophorcs ( f i g .  2 ) .  

On t h e  second day each l a r v a  had developed a p a i r  of  r e d  eye 

spots,  was four  segments long and they a l l  now had buds f o r  

the prostomial'and anal c i r r i  as well as parapadia ( f i g .  3). 

By t h e  f o u r t h  day s e t a e  were visible and p y g i d i m  were 

pronounced. The larvae continued to develop until t h c y  

reached the 5-setigcr stage (fig. 4). thcy  remained a t  t h i s  

stage u n t i l  t h e i r  death about two weeks later. This is possibly 

t h e  time when rnctamorphosis should have occured; but c o n d i t i s n s  

were n o t  suitable far the completion of mctamorphosis and 

s e t t l e m e n t .  The cne very d i s t i n c t i v e  c h a r a c t e r i s t i c  o f  these 

l a r v a e  were their light green c o l o r  which t hey  had f rom t h e  

trochophore till t h e  4-sctigcr stage.  

During July  an 8 - s e t i g e r , l a r v a  w a s  c o l l e c t e d  from 

Kaneohe Bay, it had a heart-shaped prostomiurn, f o u r  pairs 

o f  t e n t a c u l a r  c i r r i ,  one pa i r  of a n a l  c i r r i ,  paddle-shaped 

d o r s a l  c i r r i ,  compound s e t a e  and one p a i r  of r e d  eyes ( f i g .  5) .  

Thorson (1946) ssya t h a t  t he  number of  t e n t a c u l a r  c i r r i  

can be used f o r  i d e n t i f y i n g  t h e  larval PHYLLODOCIDA%. I 

f e e l  t h a t  t h i s  needs t o  be looked into further, larvae found 

with only two p a i r s  of t e n t a c u l a r  c i r r i  could just be a young 

form o f  a w o r m  with four pairs of t e n t a c u l a r  c i r r i .  It would 

be advantageous t o  re= l a r v a e  o f  this family i n  t h e  

l a b o r a t o r y  t o  f i n d  o u t  which is the case. 
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Family-ALCIOPIDAX 

Genera found i n  Hawaii-Alciopa, Naiades, Vanadis. 

L i t e r a t u r e :  

The adult Alciopidae a r e  known f o r  t h e i r  l a r g e  eyes  

which have s p h e r i c a l  l enses ,  cup-shaped r e t i n a s  and s p e c i a l  

o p t i c a l  lobes  t o  the brain. They are planktonic,  rap id  

swimmers and have an e v e r s i b l e ,  muscular proboscis sometimes 

provided with a pair of l a t e r a l  p r o j e c t i o n s  f o r  grasping 

prey. The type of prey i s  unknown. 

There is  no information a v a i l a b l e  on t h e i r  l a r v a l  

development, 

O w n  Remarks: 

None have been found t o  da te .  



Genus fowid i n  Hawaii-Tomopterus 

L i t e r a t u r e  : 

The a d u l t s  are pelagic ,  there is little known about  

t h e i r  biology,  

Thorson(l946) found t h a t  t h e  larvae of t h e  t ampte r ids  

are p lanktonic  and even the youngest s t a g e s  found. (380ulong) 

had a pro to t roch ,  one p a i r  of budding t e n t a c l e s  and th ree  

p a i r s  o f  d i s t i n c t  parapodia without  se tae .  The young larva 

resembles the  a d u l t  and the  o l d e r  ones are n e a r l y  as easily 

recognizable  a s  the adults. 

Own Remarks: 

None have been found, 



Fanily-KES IOBIDAE 

Genera found i n  Hawaii-Hesione, Leoc ra t e s ,  P o d a r k e ,  

Literature: 

The adults a r e  active polychaetes and in some cases 

carn ivorous .  Hesione 2nd Leoc ra t e s ,  are  large worms with 

irridescent c o l o r s ,  they can be found under stones and dead 

coral heads (Day, 1967). 

There is no information a v a i l a b l e  on t h e  l a r v a l  forms 

o f  any members o f  t h i s  family. 

Own Remarks: 

None have been found t o  da te .  



Genera found i n  kaw-ii-Branchios: ; l l is ,  Zxozone, i:ivriani&, 

O ~ i s - t h o s v l l i s ,  P a r a s p h a e r o s y l l i s ,  ? h a e r o s y l l i s ,  S y l l i s ,  

Tr:ypanosylLlis and T y p o s y l l i s .  

L i t e r a t u r e :  

The a d u l t s  a r e  b e n t h i c  and can be f o * ~ n d  c r awl ing  o v e r  

sponges ,  hyd ro ids ,  c o r a l l i n e  a l g a e  and o t h e r  e n c r u s t i n g  

organisrns.(Day,  1967) .  Some burrow i n t o  c o r a l  r u b b l e .  riohn& Lloyd 

( 1973) found d e n s i t i e s  of  11.7 00-63,600 syllids/lbi2 of c o r a l  

r ubb le .  S y l l i d s  conpr i s ed  43-71% of  t h e  t o t a l  po lychae t e  

co~~ :nun i ty  i n  t h e  i n t e r t i d a l  r e g i o n  of t h e  I n d i a n  Ocean. The 

s y l l i c l s  - e a t  e n c r u s t i n g  organisms and d e t r i t u s  

which makes-them zn i:r ,portant a i d  i n  c o n t r o l l i n g  f o u l e r s .  

The Exo5eninae c a r r y  t h e i r  deve lop ing  eggs  on t h e i r  bzck 

(Thorson,  1946) .  The eggs a r e  r i c h  i n  yo lk ,  t h e  l a r v a e  a r e  

b e n t h i c .  

Own Remarks: 

A number of l a r v a e  were c o l l e z t e d  f r o 3  Kaneohe Bay i n  

Ju ly .  One speciygen probably  of  t h e  subfami ly  S y l l i n a e ,  had 

f i v e  s e t i g e r o u s  segments,  i t  w a s  uniramous w i t h  v e r y  l o n g  

coapound s e t a e .  It had one p a i r  o f  r e d  e y e s ,  i t s  j a w  was a l r e a d y  

v i s i b l e  a s  w a s  t h e  g u t  which had yolky m a t e r i d  i n  i t .  The 

p r l p s  we re  n o t  fu sed .  It  had two p a i r s  o f  p ros to r r i a l  c i r r i  

an2  a 'qedia l  oneas w e l l  a s  t h r - 2  pziirs of 2 e r i s t o r n i a l  c i r r i .  

There were long  smooth d o r s a l  c i r r i  and s h o r t e r  v e n t r a l  ones  on 

each  s e g T e n ~ .  Thzre w a s  a l s ~ ,  one pa i r  of r y g i d i a l  c i r r i .  No 

pi.;-)en ts t ior ,  :.izs p r e s e n t .  ssezor-id specimsn w q s  o ~ l j r  c h r z e  



setigerous segments long, it had one p a i r  o f  r e d  eyes. 

The j a w  buds and of the prostomial, peristomial and p y g i d i a l  

cirri were present .  The pa r apod i a  had long ,  compound sc tae .  

(fig. 6). 





Family-NZREIDAE 

Genera found i n  Hawaii-Ceratontreis,  Namalycastis, f ie re is ,  
" 

P e r i n e r e i s ,  Pfa%ynereis, Pseudonereis 

L i t e r a t u r e  : 

The a d u l t s  a r e  benth ic  omnivores, some of which a r e  mud 

burrowers (Day, 1947). 

L i f e  h i s t o r y  - s t u d i e s  on the N W I D A E  from temperate 

wate r s  r e v e a l  t h a t  the a d u l t s  swarm, cggs and sperm are 

extruded i n t o  the water  where external f e r t i l i z a t i o n  t a k e s  place, 

The cggs remain i n  t h e  plankton where they  develop i n t o  t roch-  

ophores, except Nereis  vex i l losa  which Johnson (1943) found to 

be t h e  only n e r e i d  which l a y s  i ts eggs i n  an egg mass where t hey  

develop. The e a r l y  l a r v a e  have buds which a r e  t h e  f u t u r e  

t e n t a c l e s ,  t e n t a c u l a r  and anal c i r r i .  In n a t u r e  they  do 

n o t  seem t o  have a pe lag ic  phase, o the r  than t h e  trochophore.  

Wilson (1932) r a i s ed  Nereis  d i v e r s i c o l o r  i n  the l a b o r a t o r y  

I _  
and g o t  a pe lag ic  phase of 14 days. This demonstrates t h e  

d i f f e r e n c e s  between field data and l a b o r a t o r y  r e s u l t s .  Dales 

(1950) a l s o  i n v e s t i g a t e d  Nere is  d i v e r s i c o l o r  and found t h a t  the 

metatroehophores w e r e  ben th ic  and weak s w i m m e r s ,  They were n o t  

very active u n t i l  the 10-se t iger  s t age .  

Own Remarks: 

A n u ~ b c r  o f  specimens were c o l l e c t e d  from Kaneohe Bay 

i n  August.  One was 3-set igerous segments long, had two pai rs  

of red eyes.  The setae were compo-unds wi th  very long blades .  

One pair o f  prostomial t e n t a c u l a r  buds w a s  present and t h e r e  

was a j a w  rudiment (fig. 7 ) .  The second specimen was t h e  same 



as the first  except that i t  was f u r t h e r  along i n  i t s  development. 

There was one pair of p e r i s t o m i a l  and pygidial cirri. The jaw 
C 

was more developed and the yolk- f i l l ed  gut was v i s i b l e .  

Ventral cirri were present  on t h e  f irst  setigerous segment, ( f ig8) .  

By this s t a g e  (5-setigerous segments) t he  palps had become 

biarticulate. 

The dis t inguish ing  difference between t h e  young nereids 

and s y l l i d s  is  the  extremely long compound setae of the  nercids. 







Genus found in Hawaii-Glycera 

Literature: 

The adults a re  ac t i ve  burrowers, found in sandy 

substrates. They burrow by means of an eversible proboscis. 

Most s p e c i e s  are thought  to be p r e d a t o r s  or at l eas t  ca rn ivores  

(Day, 1967) .  

Thorson (1946) found the larvae of the Glyceridae at the 

eight to nine setiger stage to be easily identified because 

of their cone-shaped prostomia, each with four tentacles. 

O w n  Remarks: 

Xone have been found t o  date. 



Family-EUPiIC I D A 2  

Genera found i n  Hawai i -Eunice ,  Lysidice, i*;arphysa, Ncnatonereis ,  

., Palolq.  

L i t e r a t u r e :  

Some adults a r e  ben th ic  c reepers ,  o t h e r s  a r e  burrowers,  

they  a r e  omivorous ,  feeding  mostly on d e t r i t u s ,  (Day, 1967). 

The genus P a l o l a  has been studied because of its spawing 

h a b i t s .  The gamete bear ing  segments o f  this s p e c i e s  are%corn%iderad 

-fro be a de l i cacy  by some cultures, i.e. the Samoans. 

The gametes of the  Palola worm a r e  shed freely i n t o  t h e  water 

during mass swarming at t h e  su r face ,  The l a r v a  of t h e  genus 

Eunice has  a  s h o r t  pe lag ic  phase, they  are l e c i t h o t r o p h i c ,  feeding  

on s t o r e d  yolk ,  (Thorson, 1946)- The e a r l y  formation of t h e  

j a w  apparatus appears t o  be c h a r a c t e r i s t i c  of t h e  aunicids. 

Own Remarks: 

None have been found t o  d a t e , , t h i s  could be because of a 

s h o r t  pe lag ic  phase. 



Faaily-OKBINIIDAE 

Genus found i n  Hawaii-Naianeris 

L i t e r a t u r e :  , 

The a d u l t s  burrow i n  sandy mud but  do no t  make permanent 

tubes ,  They ingest particulate organic  mat ter ,  Na ine r i s  S p -  

can be found on rocky shores  among h o l d f a s t s  o f  a lgae  (Day. 1 9 6 7 ) .  

According t o  0kuda( 1946) i n  Vannucci ( 1959) t h e  l a r v a e  

of Naianeris  l a e v i ~ a t a  l eave  t h e  egg-mass after the  trochophore 

s t age .  Theprota t robh is a complete r i n g  and t h e r e  a r e  no 

branchiae at t h e  end of metamorphosis, 

Own Remarks: 

None have been found, 



Genera found  i n  Hawaii-Pollrdora, Soio,  Pr ionospio,  Aonides, 
S p i o n ~ h a n e s ,  

Literature: 

A s  a d u l t s  they a r c  d e p o s i t  feeders  which g a t h e r  their food 

wi th  e x t e n s i b l e  pa lps ,  They l i v e  i n  mucus-lined burrows o r  

tubes in sandy areas, cracks and crevices ,  Polydora forms 

"mud b l i s t e r s "  on o y s t e r s  and other molluscs o f  commercial 

value.  

The paper by Hannerz (1956) i s  t h e  most complete work t o  

d a t e  on the f a ~ i l y  S P I O N I D U  and t h e i r  l a r v a l  development. 

Th i s  paper has  good i l l u s t r a t i o n s  and d e s c r i p t i o n s  as well as 

a key t o  the  genera. 

Casanova (1952) worked on l a r v a e  of Polvdora an tenna ta  

( ~ l a ~ a r e d e )  taken from p la rk ton  samples. The youngest s t a g e  

t h a t  he found was a 4-setiger s t a g e ,  the l a r v a (  r e m i n e d  pelagic 

u n t i l  the 20-22 s e t i g e r  s t a g e  whereupon it s e t t l e d  and made a 
"b"* 

tube,  

Wilson (1928 b) found that the l a r v a  of Polydora c i l i a t a  

Johnston remained; i n  an egg s a c  u n t i l  a f t e r  the  appearance of 

palps. 

Woodwick ( 1960) i n v e s t i g a t e d  Po lydora  nucha l i s  Woodwick, 

and found t h a t  it a l s o  remains i n  the egg s a c  u n t i l  a l a t e  

stage, in t h i s  case the  12-se t ige r  s t a g e ,  but it w i l l  sometimes 

leave  a t  t h e  9-setiger s t age .  

P o l y d o r a  commensalis Andrews has a p lankto t rophic ,  pelagic 

larva which i s  l i b e r a t e d  from t h e  egg case a t  t he  5 - s e t i ~ e r  

s t a g e  and has a l a r v a l  l i f e  o f  about one to one and a half 



months ( H a t f i e l d ,  1965).  

Hopkins (1958) says that t h e  larvae  of Polydora develop 

i n  chains  o f  egg cases  w i t h i n  t h e  p a r e n t ' s  t ube  and emerge a t  

the 3-setigerous stage. He a l s o  says t h a t  it appears  t h a t  t h e r e  

are larvae developing a l l  year and t h a t  they emerge whenever 

t h e  water temperature approaches 25'C. The l a rges t  p lanktonic  

l a rvae  t h a t  he found had 17 segaents  and t h e  smallest t h a t  were 

foWld on oys t e r s  a l s h  had 17 segments, which i n d i c a t e s  t h a t  

s e t t l e m e n t  t a k e s  place a t  t h i s  s i z e .  The l a r v a e  w i l l  settle on 

o y s t e r s  a l l  y e a r  but  p a r t i c u l a r l y  under warn weather cond i t ions ,  

The fol lowing are d e s c r i p t i o n s  of some larcvaia^fkon -' 

a number o f  S P I O N I D A E  genera from Hannerz ( 1961) : 

Polvdora Bosc. 

The body shape v a r i e s ,  the re  are three  pairs of b lack  eyes, 

t h e  l a t e r a l  ones a r e  double. The pa lps  become w e l l  developed, 

t h e  pygidium is  rounded and l a c k s  appendages. Nototrochs a r e  

found, a s  a r e  g a s t r o t r o c h s  which a r e  n o t  found i n  a l l  segments, 

t h e  t e l o t r o c h  i s  well formed. The nuchal organs appear as 

l o n g i t u d i n a l  c i l i a t e d  grooves. The pigmentation i s  v i v i d  and 

mela-iophores occur,  pigtnentation tends t o  be l ack ing  it advanced 

s t a g e s ,  There a r e  l o n g , s e r r a t e d  l a r v a l  s e t a e  i n  the  younger 

s t a g e s  but these disappear l a t e r  and are replaced  by s h o r t e r  

s e t a e ,  with t he  s e t a e  i n  t h e  f i f t h  ssg.zent becoming s p e c i a l i z e d ,  

There are no  branchiae.  

Pr ionospio Glalmgren 

This genus has  an e n t i r e . l y ' p e l a g i c  development and 

planktotrophy predominates. 

The body is  long and s l e n d e r  with z rounded p ros ton im 

on which t h e r e  are two p a i r s  of eyes which a r e  r ed  except  in 



Prionospio malmgreni ~ l a ~ a r b d e  which .has b lack  eyes. The p ro to t roch  

is w e l l  developed and t h e r e  is  a broad nuchal  c r e s t .  Para- 

podia a r e  d i f f e r e n t i a t e d  a t  a r e l a t i v e l y  l a t e  da te ,  s c t a e  a re  

t h i n  and l u s t r e l e s s .  The pygidiun develops u p  t o  t h r e e  pairs 

of c i r r i ,  t h e r e  is  a c i l i a t e d  p i t  i n  segments- one t o  t h r e e ,  

g a s t r o t r o c h s  occur in all t he  fol lowing segments and noto- 

t r o c h s  develop i n  the  a n t e r i o r  segments of o l d e r  l a r v a e .  

Pigmentation is s l i g h t .  Branchiae a r e  loca ted  on segments 

one t o  four  o r  one t o  f i v e ,  i n  l a t e r  stages, 

S p i o  Fabr ic ius  

The eggs are contained w i t h i n  . jelly-like masses o r  

egg-capsules in t h e  female ' s  tube. The developing larvae 

feed on nurs5  c e l l s  a n d  t h e y  leave  the  p r o t e c t i v e  cover ing  

a t  -various s t ages .  

The prostomium is  stumgy and somewhat notched a t  t h e  t i p ,  

t h e r e  a r e  t h r e e  p a i r s  o f  black eyes,  t h e  t w o  l a t e r a l  ones are 

double,  The nuchal  o r g a n s  a r c  l o n g i t u d i n a l  grooves l o c a t e d  in 

segment two, Notstrochs occur from segment t w o  onwards, 

g a s t r o t r o c h s  a r e  found i n  a l t e r n a t e  segments from segment 

t h r e e  onwards. Parapodia a r e  d i f f e r e n t i a t e d  t o  a r e l a t i v e l y  

high degree. The l a r v a l  s a t a e  are thin. Branchiae are found 

i n  o l d e r  stages starting from segment one or two. They have 

pa lps  which do  n o t  reach more than half way down t h e  body, 

Spiophancs Grubc . 

The head region bears two pa i r s  o f  r ed  eyes.  One pairs 

o f  palps remain s h o r t  and arc a t t ached  far out on t h e  l a t e r a l  



p a r t s  of the  prostomiurn, The pro to t roch  i s  w e l l  developed, 

no to t rochs  a r e  present ,  and t h e  t t l o t r o c h  i s  d iscont inous  

d o r s a l l y .  a ranchiae  a r e  lacking i n  all pe lag ic  s t a g e s .  Thc 

pygidium i s  rounded and is equipped with numerous cirri i n  

o l d e r  la rvae .  The l a r v a l  s e t a e  a r e  thin,and l u s t r e l e s s .  

In  o l d e r  l a r v a e  t h e  c u r v e d , b r i s t l e s  t y p i c a l  of t h e  genus are 

found i n  s e g i ~ e n t  one. The " c i l i a t d d  p i t "  i s  loca ted  on 

segment two and g a s t r o t r o c h s  occur i n  a l l  segments p o s t e r i a r  

of  segment two, 

,- 

Aonides Claparede 

The pe lag ic  l a r v a  is i n  a l l  s t a g e s  c h a r a c t e r i s e d  by the 

abundant yolk which g i v e s  it a yel lowish,  opaque appearance. 

Two p a i r s  of r ed  eyes a r e  present .  Pigmentation i s  l a c k i n g  on 

t h e  body. The l a r v a l  s c t a e  a r e  long and s t r a i g h t ,  g a s t r o t r o c h s  

are found on a l l  segments except  t h e  first. 

Osm Resul t s :  

In  the  spring o f  1975 numerous l s r v a e  of P o l ~ d o r a  

antennata  Claparcde were found i n  plankton samples from Kewalo 

Basin and t h e  Ala Wai canal.  Most of t h e  l a r v a e  found were 

~f t h e  7-10 s e t i g e r  s t a g e  ( f i g ,  9 ) .  In  t h e s e  younger s t a g e s  

t h e r e  Can be only on& l a r g e  -black eye s p o t  o r  the  t h r e e  p a i r s  

as found i n  l a t e r  s tages .  They a l ready  have t h e  c h a r a c t e r i s t i c  

two rows of cont rac ted  d o r s a l  melanophores. The larvae a r e  

s h o r t  and f a t ,  g rey i sh  in c o l o r ,  they have long,  serrated s e t a e .  

A pro to t roch  and t e l o t r o c h  are presen t  as well as a neurotroch.  

I n  t h e  o lder  l a rvae  pa lps  have formed ( f i g .  10 and 11). 

During J u l y  and August Polydora antennata  and 2,webstez-i 

were t y , ~ ? ?  of t h e  moat frequent13 encountered la rvae .  



The l a r v a e  of Polydora webs te r i  Hartman have s h o r t  

p a l p s ,  a b l u n t  prostorniu:n w i t h  t h r e e  pa i r s  of black eye s p o t s .  

They have long l a r v a l  s e t a e  i n  the  first segment. The melan- 

ophores a r e  very  d i s t i n c t i v e ,  t h e y  are band-shaped ones i n  

segments t h r e e  t o  seven and cont rac ted  blobs i n  t h e  remaining 

segments. Pigmentation i s  l o s t  as they become o l d e r ,  t h i s  i s  

i n  c o n t r a s t  t o  Polvdora antennata which r e t a i n s  t h e  pigmentation. 

Branchiae can be found i n  l a t e r  larvae  about segment seven, t h e y  

do no t  cont inue  a l l  the  way t o  t h e  pygidium. The l a rvae  tend  

t o  be more t r a n s p a r e n t  and t h i n n e r  tban P. a n t e m a t a  ( f igs .  12-19). 

The b e s t  method f o r  d i s t i n g u i s h i n g  the  two s p e c i e s  is 

t h e i r  body s-fze,  co lo r  and pigmentation; P. antennata  i s  darker 

and f a t t e r  than  g, webs te r i  and i t  has con t rac ted  rnelanophores 

down t h e  e n t i r e  dorsum while 2, webster i  has con t rac ted  

melanophores only p o s t e r i o r  t o  segment seven. g, an tcnna ta  

i s  s h o r t e r  and f a t t e r  thm g. webster i ,  

During t h e  s p r i n g  and aga in  during the summer of 1975, 

another  sp ion id  l a r v a  w a s  found, it is be l ieved t o  be 

Prionospio sp .  (2. rnalmareni), it  had black  eyes r a t h e r - t h a n  

r e d ,  bu t  t h e r e  i s  some d i s p u t e  amongst s p e c i a l i s t s  as t o  the 

v a l i d i t y  of this species .  The l a r v a e  were o f  an advanced 

stage, with two pairs  of b lack  eyes,  rounded prostomium and 

palps  of medium length.  The parapodia were biramous wi th  

t h e  p o s t e r i o r  neuropodia having hooded hooks and c a p i l l a r i e s ,  

a l l  the r e s t  had only c a p i l l a r i e s ,  t h e  notoi2odi.a a l s o  had 

c a p i l l a r i e s .  There w e r e  both d o r s a l  and ventral c i r r i  and 

s i x  p a i r s  o f  branchiae.  



Another spionid t h a t  wqs o f t e n  found i n  t h e  s p r i n g  1975 

plankton tows, w a s  never p o s i t i v e l y  i d e n t i f i e d  b u t  i t  is  

be l ieved t o  be S D ~ O  sp., It w a s  16-set igerous segments long 

wi th  one pa i r  o f  eye s p o t s ,  a p a i r  of grooved, c i l i a t e d  a n t e r i o r  

palps,  d o r s a l  cirri and branchiac a n t e r i o r l y  as well as simple 

no tose tae  2nd compound ncurose tae  ( f i g . s  20-22 ) .  The larvae 

a p p e a r e d  t o  f e e d  on d e b r i s  i n  t h e  c u l t u r e  d i sh  and when i r r i t a t e d  

they  would curl up in a ball and extend t h e i r  c i r r i  m d  s e t a e  

f o r  p r o t e c t i o n  ( f i g .  2 2 ) .  Figure 21 is a , c r o s s  section 

through the  larva showing the c h a r a c t e r i s t i c  parapodiab 

f e a t u r e s .  

A spionid  that w a s  found only once i n  a plankton tow 

came from the A l a  Wai c a n a l  i n  J u l y ,  It w a s  unusual because 

t h e  f r o n t a l  horns protruded from t h e  proboscis  ( f i g .  23). 

1% had a p a i r  of long,  grooved, c i l i a t e d  pa lps  and two pairs 

of black eyes, It d i d  n o t  l i v e  long enough t o  permit a 

positive i d e n t i f i c a t i o n .  

The sp ion ids  a r e  t h e  most comnon polychaete larval type 

found i n  t h e  plankton and more work i s  needed on t h e  i d e n t i f i -  

c a t i o n  of  l o c a l  spec ies ,  







F i g u r e  11. 13-set iger  P o l y d o r a  antematarSPIONIi 
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Figure 15. 17-setizer Po lado ra  websteri: SPIONIDAE ; 100x. 

Figure 16. 8-setiger Polvdorg  websteri:SPIONIDAE; 100x. 











! - -, F i g u r e  22. 11-set iger  S p i o  sp .  :SPIONIDAE ; 1 
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