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P R E F A C E  

T 3  ,it:.:, Technical !!?-1o!.t i s  p a r t  o f  i s e r i e s  or-igicai.ing at  ti:e S T ,  kniirews Sialogical S"ttion e n t i t i e d  
/ 1  ,, ,., , ; : ! p  to t i : e  I4arii3e Tror-d dr:d Fub::a o C h e  Bay OF F1;r:dy." The se r jes  w i l i  coris!se c;P ari : ;~na!  ai;d/or 
* .  . .. cri. :,,,.eci ii11:st:rateil i : ~~n i i a ! s  or] t i l e  ide:i:ifjcatiori, dislribril:icin arm ye::erai biolocjy of ~ i ; e  esttdarine and 
;narr:rc ani, ; ials  and ; ! i d ~ i t ~  ncciirring wiikin <he iiay o f  Fiindy 

-. , F cA s ~ r I e s  ;s J cor~ l i :~ua t ion  and expns ion  af""A?eel  iarinary G::i:e to  the l .~tLoral  ark Slibl iSt:irai 
'iar;nc invsr tebra tes  of ?assa~fiac;iiiiddy Bay" and -is produced under the  auspices of F1si;erie-s and Environfirental 
(. ,:. - I C , , ~ , ,  - t o  a s s i s t  in efivironizenta: sttidies concerning the Bay of Fl~ndy, 'ne guide i s  b e i n g  prepared i n  
c3liai;or,;tioe w i t h  syste;:c",cs s p e c i a l i s t s  2nd the nanuzls will he based as much as 7ossib;e on recent 
r ~ i ; ~ ; i o t , a r y  systr:i;t*ii:ics research- Each man~ral, concern!ni; a m j o r  taxon ,  will fnc:ii:!e an !ntrcduct':on, 

, i ,,:,:-aced 9iossary of terms, i l l u s t r a t e d  keys, a1 phabetic check: i s t  a d  a v a i l  a b l e  Snf9rcia~ion cn 
s t - i ixi t$on,  h a o i t a t ,  1 i f e -h i s to ry  reladxed biology, and references t o  the major l i t e r a t i i r e  or; t h e  SroiirJ. 

llre s e r i e s  1s intetidcd for  use Ey sziidents arid researchers :rishirig t3 Identify marine org~nisms i ~ i r n c i  
- , ,  r.iw Cay o; Flindy, They a r e  wr-itten as iaucl: as possible so tha t  persons v i i thou t  a syysten~atic backgro~nd nay 
s , ~ p  ! . h ~ i ; i ~  rlitii the hope they will se-re as a guide t o  additional inior!:?atii;n concerning a taxon, Since 
tile !hy  of iiind:~ has s i  v~i t i e  range of jhysical h a b i t a t s  and therefore organisins, these !-anijais wi l l  be i i s e f ~ ~ l  
F:ji. orgdnisr'? 'derlt i f rca t ion  throlighotit the :taaritimes and may, i n  soinc cases, rep1 ace or expand the old sctries 
81 \a::d<!ian C A:. i an t ic  ratin;." i n  genera l  t h i s  serfcc, will he coriple~nefitary to bE:atiirzl :!istory Series i n  progress 
.- c ,  the  Katioriiil "iuiiiiicr of ?iahiiral Sciences, Ottawa. 

~lhenever ,~oss 'b le  r-eprescntative pecimeris dedl t  w i t h  in the min~rals will be c?eposited i n  t i l e  reference 
c:oi; ec:inn 3 P t t e  i d e n t ~ f i c a l i o n  Center a t  the Biological S ta t ion ,  St. hilrews. Rrsearci~crs in the 3ay of 
I , , , l . ~  ;re mci~estet i  t o  dimaxe t o  t ~ i s  co;?ect ion s e r i e s  of specimens they believe shoiild be a v a i : a b l e  "r 
f j r , i r e  ~ x a m i n z t i o r ~  and reference. 
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Lzc;l 1 i ,  1. 2. 1989, A c!li:ie ro t i l e  iiiarine f io rz  and farin. sf tlir r,r-y of F;~ndy: Polyc!iaete ?ar*vze frori 
"assai:i:lc;uorinji kg. Can. rech. Re;?. Fish. ";qiiat. Sci. 9 4 d ,  i v  + 27 ;I. 

Ih ls  !jt-lid~ csr~:pcises ( 1 )  a br ief  survey of tkie gencrai charac-ler,isi,ics of the larvae o f  nine p16iyc:aete - ., 
rdi;;: i i e s  ca:'rloniy ericoiinrered i n  mop: ankton 'n Canadian Atlant ic  waters and (2) a s e r i e s  G-1; us",ated 
des~:r-<:li:ons ~ j f  t h e  eggs n s ~ d  l a r v a e  o f 3 0  species o f  ;;io!ychdetes f r ~ m  ?assamaquodiry Bay representing i 7  
- ;n,: i!ies.  --,- r\lotes a r e  lncluded for  niast species on hab i ta t ,  spawnins c i ~ e s ,  l a r v a ;  behavior and the relevant 
1 I r e ra ta re .  

r'ey ~ r d s  : ;ggs, ! arvae, h i o i  cgy, spawni rrg, deatei opmen" Pal ychaeta , Passanaq~oddy say, Bay of iundg 

L a c d i l l ,  T. 6. 1380. A g i ~ i d t ?  t o  t ho  ~ l a r i n e  f lo ra  and fauna of the Gay o f  Fuady: ?olychaete larvae f r o r  
?iissa:?aquaddy 3ay. Can. Tech. Rep. Fish. i iquat .  Sci. 946, i v  J- 77 p. 

Ic  gi i i  cif com;u-end, preiiii @rernent, !.I!) brefss:ir*ioi: des caractf-ri  s t ;  ct:es ggnitral es  des ? a r v a  de neuf 
5il1.1, i 1 es d e  polyci-Gtes crjurantes ;?armi i e  zoopianctnn des eai~x de 1 \4t'ant4qi!e canaiiien er , deuxii?~ernent, une 
s 6 r - i e  de descripr.<ons i! 1i;sirEes des oeufs e t  des larves de 30 esngces d e  poiych6ces de l a  Safe 2assamaq:noddy, 
qt i i  reprCsentent 1 7  famiiles. Poor l a  piupart des espGces, on tro.;ve des notes concernant i % a b i t a t ,  !zs 
, 16 r i o l cs  cie reproduction, l e  co-npoctement des larves ot l e s  pub1 i c a i i o r ~ s  siir ? e  su je t .  



in  comparative s tvd ies  of marine iquertebrale  
larvae i t  i s  often desirdble  t o  work ;iiti lartjac! 
taken d i r e c t l y  Prom the p1a:ikion since a range of 
s t ages  of a number of species can be c o l l e ~ t e d  fi-i?!i~ 
plankton in f a r  l e s s  time and w j t h  less e f f o r t  than  
would be required to  ra i se  the same I arvae fron eggs 
and sperm. There i s ,  hobiever, the  probl en of 
iden t i fy ing  the larvae when they a re  col lected in 
t h i s  fashion. This piibi7catlon i s  a cor;?p<lztion of 
observations made while attemp5ing t o  identffy poly-. 
chaete larvae froin Passarnaquoddy Bay ( F i g .  I], an 
j-fi-~~~nf-J-@-5aj-o~ E l ~ d y  ir~ New-Byijsi/wck, whi 1 e 
t h e  author was engaged ili a comparative sttidy o f  the  
development of the annelid nervous systenr. It. wijs 
not d i f f i c u l t  t o  iden t i fy  a l l  o f  the narc cotl-- 
spicuous planktonic polychaete larvae found i n  
Passamaquoddy Bay t o  species w i t h  reasonable 
c e r t a i n t y ,  and these a re  d e a l t  with in the  Following 
pages. The f igures  are a l l  da-awn from specimens 
co l lec ted  from the Bay. 

T h e  a::thcr found Passainaquoddy Bay to be a good 
piace t~ o b t a ' n  iden t i f j ab ie  polychaete larvae for  
three reason;, F i r s t ,  the polychaete fauna, and 
indeed the fauna i n  general,  i s  arctic-boreal and 
very sini ' iar  t o  the exterlslvely studied fauna o f  
ccri l~ern Europe-. Therefore, although there are no 
pub1 ishod studies on i?olychaete larvae from Canadian 
i$tllarltic inraters, a l a rye  l i t e r a t u r e  ss avai lable  on 
the derelnpirient of European species which are very 
s;m.ilar to  those found in Passamaquoddy Ray. Papers 
by Tliorsen {: S i i E f j ) ,  Rdsausseri (1 956, 1913), Hannerz 
{?955), a x !  Cazaiix (1968, 1969, 1972) arepar t t i cu-  
1 a r l y  useful sources f o r  descr ipt ions of the larvae 
and accounxs of rhe Erircpsar! 1 I t e ra ture ,  Blake 
(1975) describes s w e  w l a t e d  forms fronr the Pacif ic  
codst 

Second, Paassamaquoddy Bay has a r e l a t i v e l y  
~ in i for l i  s:ibstrat.um t h a t  is e i t h e r  niud or some 
cornbindi:icn o f  rock and mud. .As a r e s u l t ,  the 
polychaete fdr ina  comprises few species and, once 
?dentfSic-?tii;n of a paarticrihr larva has been made 
1-0 gc?nias, there are few re:isain'ing choices to  be inade 

3 . .  

:I.;,. 1. Map oi P a s ~ a r ~ n q i ~ u l a y  Bay, 



::> i:c-:cri,!ine i t  Lo specips. i n  addi t icn,  
i . a - r  ,>;I - - ,  acj,,iidiiy Bay coi~~ri~nicdLes w i t h  t;ilo Bay ~ U - n n d y  

i:~r~;rr;ii narr-:;ii ci?anr;eis sc ch i i t  exciiarigc (3: water :s " .  --,. i ;;~i vcly l i i ~ ~ t r j c f p t i -  'JF! chi~ii' nnd !'wn (1'353) 
; : a : i : ~ , i i " c  a f i i ishins  til,:e of be",dei"r i-? 2nd I", fo r  
,, ,;c.,,:aqi~odiiy Bay deltendir-; on seasoii. I n  i s  

,:,:r;ji,,izc?s ",ie chance of findin5 larvae i n  "Lile 
,Yi ;n'i"on beionginl; t o  specie; ~ o t  foiirlri I n  
!:dsszr:iailuoddy Ray i t s e l L  in f a c t ,  a ? ?  zhe larvae 
fe:!nd i n  any niimbers i n  tpe 71 dnkton co~l?d ;;e 
?i,-r ibeii ?,u :;ei>ihic species cofwiion i n  the 3ay. 

-. 
t r i  c d ,  I3assdinac;uoddy 3ay has been the s i t e  of 

l i  shiiries and t ida l  poa.iec invest igat ions bdseC a t  
t h e  Rioiogical Stat ion oo Crandy Cove slnce ear ly  ;n 

:,entiir;y. :?:ere i s  cr cons'cierdr?:? 1 i t e r a t u r e  cn 
iiyii-oijraiphy and ; ~ r o d ~ ; c i i v i ~ , y  O F  ihe ar-;.a, and t h e  
Sta t ion  i s  i i s e i f  2 c o n v a i e r ~ t  and pleasant p', ace tc, 
t ior%. 

fil thozigh t h i s  study is  p r inar i ly  based on : lve 
; i ia ter ;al ,  ;t i s  the author" intent  that  i t  should 
be oi some ilsc in i i en i i iy inr ,  pr-eserved ?arvi;e, 
pa(- t ic i ; lar ly  the advariced Gages encotintered in 
roop: ankton siirveys. Except fo r  very young stages,  
i t  i s  ; is:~ally possible  is rcientify polychaeze larvae 
!.o far~ir l y  i;iii te eeasi ly .  i o r  larvae too yotirig t c  
tiossess se tae ,  Identi f i c -? t ion  i s  h i e d  on general 
r;cri.y ior~: i ,  locat ion anf.1 ri:i:abi.r of eyes, c i l  iary 
bands, anti ai:xiil iary c i i  iary s:ructlires si:ch a s  

-' serisury l.idf: s .  ! n e  ad~~ir icc 'c i ,  s ~ t i  geroiij: stages 
.;cvcloli a 1 ;rgiir niir~zbor or d i s t  ii;cr; vc ,lorphi?in!jicd? 
Fealiire' st;cli as c i r r i ,  t . f l l :d~?i i~,  ;'dl piarnfioiliii 
and i e t a c .  iri ; :rinciljlc,  idc r i t r i i ca t lo r  (of adv,inccd 
s tages  r3 genus and species shwld  Sc : ~ o s s i h i c  on 
the bas i s  of such fea tures ,  h i l t  i n  ciosr cases wc. 
jack s i i f f ic ;cnt  information to  do so. I n  dealing 
w : t h  ; i v e  liir.vae, (1s i n  the ;>resent stcicy, i t  i s  
P d : i , r  -in ;)rac;.ice ts rc.l;. on differences i n  color 
a n d  i" i;iiic:if;.lion $:hen dislingiif shjng species since 
 hi^ car; i)e done hot"l~r1:ir setigerous and non- 
s e ~ i < j e r o : ~ s  staqes. In ;>reserved na te r ia i  , unfor- - - 
t,iinst:?iy, i arval colors  are e i t h e r  a; tered or 
c!isnppcar, and the i psi eons~;)icuot~s c i i  iar'y 
s t r i rctuces nrii d i S s i c i i l " i ~  soe. There are  i..hcr-e- 
for-(+ l iii~i ts r.o the usefiil.rcss of t h i s  guide S r i  

rieai ins! w'; t h  preserved si'eccfens. 

Ti i i  s guide is  iiot a-ranged ifi the forl:i o' d 

convwitiona: key. ifi part t h i s  r e f j e c t s  the  
i ncor,;;>l e t e  s t a r e  of oiir k-iowl eaqe of ~ ~ o i y c h a e t e  
I arvai s t ruct i i re .  ILL i s  21s:? djff ic t i?  t in gecei-al 
to cfinstruct  a fo r  la-vae becaiise dffferenl. 
diagriostic t^catilri?s are  ic~portant  a t  eachsstaye. A 
se:)arate key wo.ilti !)I. rec;,,ired For each sr,age with 
an addi t ional  gu ide  for detersining the s tage,  The 
inore i,~anagear;i e soiiitioi: adopted "ire i s  to 
c ,t,i,~,,,ari ,-,-, zi? the  genera: d i s t . i  ngui shing fea::ures f:?r 
t h e  iarvde of the i.10;-e li:;riortant famil ies  and to 
?rot:ide, in a separstc  sect ion,  more detaileri 
accoilnts of the ;:art;clilar species l ike ly  to  ne 
er?coiintercd, it i s  iiopcid tha t  in t h i s  form i ; h~  
y ~ ~ i t i c  wi:I be s tAfi lcic: i r ly  ciscfiii to f a c i l i t a t e  
fcit,lre s t u d i e s  of the s t r i c t l y  ciorphological 
fet;t.i:rrs c f  !.iixono:,,ic sfgrlificaiice upon vinich a 
cnnvenxional ;dent3Ficarion key might i:e based, 

- ~i;ierina 

!lC - and! c i r r ~  

PI!< - akrotrock 

Al '  - apical 1;Ft 

i: - chorion or egg r~ei!;braile 

C t i  - chrcinialophore 

rjC - dorsal c i r r i  
- - eye 
7- 
L I  - e ly t ra  

F - food d e b r i s  

f0 - frontal  organ 

G - gelatinous egg capsule 

j - j a w 5  

;47 - izeniscotroch 

NT - neurotroch 

OB - oral 5ri:si-l 

OC - ~ r a l  c j i  i a  

I? - ordi ia:~es 

p - ;i;: i3q 

iiii - pk,arynx or pharyriijeal hiil l i  

; ) I  - pi;: eze 

liPR - ):zrapodiai rudiments 

P!! - prostn~aium 

PS - provisional setze 

PT - prototroch 

S - setae  

S' - s;:rface ?i i-jnentatjon 

SS - setai  sacs 

5: - stnri,jc h 

- - ri:sc 
7r - ter1tiic:iiar cir-r:  

TR - tieveinp;nrj t r a n i  r-udi-;?r>t 

TT - t e?o t roch  

;i - vesicies  

YY - yo14 

CCICP,S OF TiSSIJt 02 SUR'ACF i.IC;xE";;ATI$r; 

? - dark blue 

R!. - black 
- brovln 

RRS - brow spots 

CS - green spots 

3 - red 

- y i . l l n \ :  



- - a .  ' ,,,,- #,<, i,:'ic ,,a: ycniie:-~ : is ti. :ri:",c j l ? i j r e  
( 1  j 2 )  *:d,rr:ics? ;ii:i;e,~r-;i ; r ~  r;!j:i- >?fl fa:,;.r"-$ $fie 
j . j r .  j!>.>s ,:alycii~p;e "i!ri? i p s *  I:; so:-? 5, ~r;:?,t!r)  
s,,2:hi:,]h,.,r- i s  sl8;j;lrf~3"j jfl fz';!~ of 5 * - - - -  t ,dl e ',lOrI- 
; 1i.1 i arva. 3 :jtners i ;-hyl?siioziris,  pi\?yno;as, 

5 L . n z , r -  ...4 ,,,.. .-Jfi-:r,a . a~;~i";.rs {r'ie:;:-.:c"phorc 5-a~"; 2.1- 

";c;::.:F.$ ir~r1~";ii!7a' {';ecii)cfii;etc s tage]  or;:! 3s 
set:: ernep?; an0 ;ne~dinor~)hcsi  s aii:irnach. The 
;, .r,- ,. ,. ~- - - Irt,o!v,?hr,ro 1 5  ;st188 iy s;;;;-,r-ecsed f n  snec<e i  I+<:: 

i:hfi;rtphi~ i C ~ V ~ C  (nerL\ss ,  ,j,?bf; f-erj;is,  
~~ ,zy- ia : ; ; c l s j ,  cEi so:.:i; t i ' ~ ~ h ~ ; h ~ e  ?eirt,~r?s j e . ~ ,  
c- : - - - - : ,  , A , r? j  !-;ny bc retal nee, The srrdngei;ci;-; r,f 
ex"."c::j c j ]  i<.?cjcn shr,wn j r i  T'ig, 2 ; s  f e ~ z d  i n  

. .  7 
p < , i ~ i ~ ~ i ~ . ~ ; l z i . s  I aru;e ~. ; r i  s e r y i  i d  i:ri?chs jhorei;,, a;: Is 
r,ouif led i r ;  a !  "the larval  for:;is c c i ~ s ~ c e r e d  nern; 
:be : > T o ~ ~ . ~ T o c ~ ,  ~ , h t >  c I~ i e f  orsali of ~ro:ii i zy ,  
.f ", ,. ,. , 

I c:,:,iei;t i y i nc! I ~ ~ P S  dl: : C ~ S :  O P ~  l~iirii: of ~3rri!:atrnd 
c i i la Z n the  i ariler !;I an;t~:ropii ic: ti-ochiilknres 
?:<>r;,; ~ t j + l i  on$? 0 s -  t ~ ; f i r ~  h < a j r i ~  s i j ~ ; l j p r . ~  $ j ? ~ $ e  
: i 3 P i  g. ? s i i w s  Che pi-o?.;.itrrob i i r r  scse;;la';ic 
fdstiion o f ~ i y ;  i n  ti:osC c'1sc.r i n  ~ihich !j~i.h corapoi r i i i  
a;;[: :i;aij:p c i l i a  Occur t:it: ; j r ~ t o : r a ~ h  has i1ecr.n ilp-abci: 

-he $1 
-~ , igures  6s doiib? e i-ni.~ c;"c.il ' a .  !nc 1.1 3 ~ k -  

+ ,..,:mpk:i~ .? f o r i . ~ ~  consi dcred here h a v e  a 8 ; e s i r ~ t r ~ ~ h  !n 
c:osi cas;?.;, but :ac% "ii,c; ;zetatrr3&i.:, T5:tl '-" c.t. o t r o c ! ~  
i;i<;y 'rl so bz ahsent (pnlynoids, ?iL;~;lln:inrre' r r  I,,~L.A, :;':--1- 

on ly  l a t o  i n  dcv&npn~.i;t. I h c  i;;,iczi tiif; ;(s 
fri3cqilently absefit os i s  lost ciiiring c;elie:;pi-iei:t, n u t  
i n  :!any i arvdo t> i .RE i~ .  ap ica? si! ;dry s:-i~ctt:res 
al:?i"ar: sensory I u f t s  (phyl'lijdocjds:, c o ~ a - j i r , e  r.ol:/j 
o f  ~i l i d  !p~lyno:Cisj, or ~ , l i i  i i ~ i ~  CO:E;IOSS~ of 1i;'ll; 

n i . i i e  r : i ; j a  ,,I#. "., , (sy" lids, rp 'or i jds ]  r j r a h c f i  i z i . i a r  
c?r- i ~ e  ext:-eiricly t-.lah:;ratp (r;oiyr(i:ds, r ~ e c [ i i ; ~ i r . i d s '  i 

of. bp reduced to  a sirng:? row of  cl! :a"c i:cc;l s 6: 

rke  ::ro,lth ( ? h i :  1 ociocids; . 

,L c;,;, , on~;fjef.i; : 'ci  5-r j d r v a :  I $  

t~eyc,ni' ti:? ~ ~ 6 3 1 .  35 ;nis s:L~:;I ,  " i 1 +  s01,1(3 r.e.;r-~seri:a- 
- - '  - :n e~d:,;);,p' it-p s:9iY'; i : l q .  ] i p - \ i d j  

-4c: ,. -.-: ,.., , i , . ,  --jpmC ,,,I.. :ivm here do riot car,egi;r; ze :he -eta<: 
,- ., '.. . ,.,,,err 3.: r;e:??ral r y e :  ji,:-,?e, cc;y.;;ounh or hooked 
s;.taei 'his j; sl!f?aien: to assis; j.: ;gen"fjjing 
I ~ r v a e  !,o fninj7y. ";i.t;i; ty;e -jg ? ; ^&j t jvpIy  
ccnsj.;:~~;: Fea:cfe la i th i  9 e d ~ h  fa.:j ly. 'kl;s - - . . , i$y i i r ie~> r;eph~y<ds, c e c t - ~ r i r j  i d s ,  S ? ; o n :  ds z i l d i  

c;i?i :pi 3 jrjs 3;;ve sir;;p;e sea;ze, j-ic: uding hooks :n 
;te ; - - A  I U 3 , ,  7 ~ ;  f a f i l i j  12s  l isred, v~fi j . ie s-53: l o n j ~ s ,  
"iiore:.- i d s  and ?ityiiolocids h a v e  coapotr;d setae,  

!.iir-i;a: ccloy- cap ?,e a :Is&uJ iiienri?-yinij 
f w t i i r e ,  and n note ' s  rc~!diri.rir orr co'lora: ion ,  717 

z ?  1 .:a~.25, 4;0(1 c ~ j o r ~  m"":tioceti ! R  t h i s  s?,uny ir:. as 
sc:i:i ; r :  2 v c  : ~ r \ i a e  by q?i:ectecr l i g n t .  This 
dccoi,n"c Ti?? tile i r d i ~ ~ j  neb-i V O R ~ ? S S  mil ?-rr i 1 l .irii.cel. 
: . j f ~ ~ " ?  C.O: CY. j~ ::'itch jess qc); j~ej) ; l  e ;i$:r;g !,t+pv- 

nearis c," I! ir?!:r?dtiOn, jn jjer:py12; the poi  i)rs i:oted 
here ar,re;: ?r;t?-e::iely t-;f- 1 wit: & a c  der,c?jl,pd for 
4. L 
L ~ A  ?ij3(i;'-? or ~ c i a t e d  spi"cies f r m  iilropcecln :;aters. 
T%s, the I;.' 1 OW ~hri:::a~sp?ores descrj bf^: f3r 
?I!v?iucl<>ce , - rn~1-msa f i-ojp Fr;?ce ;+ere G <  s r  i cc f  i vp 
F~dt~ i i . es  (15 ~ 4 1 :  Sam ssecles ji7 Passdrnaairsddy Bay, 
and  capitel r d  cdpicata l er-iae rol l  eczed !:ad :re sa:r?e 
d 3 f - k  bj ;ji;,7ncf* !n the ; ; 'ostyjor -12" .> - , rn+ed  %, ,, .. j:? 

I .  , grvae fro!; 3er;marka f i  d <:ti net ioil a;fao.ld ;:t~oaaS:lg 
i;e irade oetween trio ~: i ffer ; i rxt types of l a r v a :  
colafs. Firs", ':.her? a-2 " h r s  a r i a j x  = ; T ~ I . .  

aciur;;!!] ? ; j < j , -  or s jec" fc  ;-,j gr?en;5 . eni3v:: es  ;?c ;  ticin 

~ : ; ~ . ' ~ ~ ~ d e j ~ f i  i;f tile - - - - -  el,, ,pher:. i:: Lepicic;ni:r:~s 

(31 ac", j, 2hj: st i t  i n  PhLd1l~jiio,-(? (green) , chro,.;c- 
~ h i i : . ~ ~  rn i'iqlio;!ocn rn,,rr:>i,i ( y ~ l l ~ ~ f :  a??? tii? g::; of 

. . 
I l e ,p i~ iy i  rc;is,,- anti Cspfteiia (fil:ie or ozrk hl!:e). 
7~ rrrese colors  seefn to h e  f : ~ i r i y  constant  f ~ a t i r r e s  o f  
a p a r t j c ~ l a r  scecies  and can be i:mrc or l e ss  c;:tin"ed 
03 "i be e r r sen t ,  Oaet- co lors ,  such zr tnc color 
-C " 8  ..-;e ~'.~c.~a~; 3 p d  .;s~oc~z:.;~: &-ul>lm-s - -  :!*:..ritj;rie 

ai:d ?:ep~:t t js  (green d:10 ?if!: 10c:j , ap;:.er;r to lie csie :o 
-F-,,.- ;u,.,..I stordge prnd.;cts and so dre jess i'kely t.3 be a 
ci)nstzr!t f:?al.kA~:~ pi i?vcrv specimen-. 

i-:~yoi;tI 1.k~  s i r i d i  ?.I ? f  c i l  iat 10i1 there i;r? 
F;i-:?.;ires o f  ijenci^.al djl;,rarclncp d i c n  i;j?kc j t  

re:::r i vely i -ssy LC d i s t i f i g l t i  si ;  the t rocl . io~kiore .in<! 
r:eta::--,ci;i:ji?~ore stages o-i the faii:i i f e s  deai -1 w! ::h 
here. Po;j!lr;id a;id s j ~ a l  j,j.;id c r ~ c h i ; ~  t i u '  -.,-sc <.., are 
c:~ar<jc:irizei! by a sr:ai 1 ,  re1 a t i r e i y  -TI a t  el?: s p j e r e ;  
xhi? :ar-vae have the shape o h a  i;n?ierTed cone. 
Pry: ; odoc fd  *.roch3?11ores have a :-el ativel:i i a rg t?  
p j -  sphere so t h a t  :he :jrotgt-oc): air:fles :4e iat-g; 

f : l ~ ,  2. [ ; : ~ [ ~ c j i ~ ? l  c i i i 3 t i , , n  o': :%,I 



F i g .  3. R e p r e s e a t a i i v e  t . y ~ e s  of sr:ae, a i i  drawn iron 
iarvar. Simple setat? f r o n  ( a )  a n e p h t y k d  and (0, c ;  a 
polvnoid; : i i )  a h o 3 k  irzm n c a p i t e l i i i i ;  compozind setae 
froill ie) a phyllodocid and ! f j  n e r r i d .  



Trochophores a re  sniiilpd 11i.e ln iniier1eri core 
w i t h  the prot9trorh ql-cl ng the nvo:aest po la r .  
T7e ep-isphere Fsrirds a shc"ew L h ~ c I :  ;ay be 
q ~ l t e  f l a t  I n  sone speclcs ,  an"k Foster lor  part 
of  the body t a ~ e r s  qiilti" sharply. A *?iiPoer of  
3 nconspicuous comb-] ~ k e  c;i  lary bands kiiarrn as 
akrotrochs are found ; n  tire a p ~ c a l  rerjioni These 
vary i n  number and i s c a t ~ o n  I n  -irfferen"Lppec;cs-. 
U ?  t o  ih ree  pa?r-s of eyes a re  presevt aeponarng on 
s tage.  A th ick ,  h e a d ~ l y  c i l  ated 1:p s~lrr3unds the 
m o u t h ,  and a c h a r a c t e r ~ s t ~ c  briisb of l o n g *  ~rrs.~oi: i e  
c ~ i . i a  Flanks the niouth on rhe l e f t  s ide  ( S ~ I O ! ~ P  rn 
F l g ,  65, 66 and 7 3 ) -  T h r  selolrocb 7s absert .  

Necxochsetes show the charac tc r r5 t ics  ;f the 
a d u l t  develoned t o  varying degrees depend~rg on 
stage.  These ~ n c l  ade xhe antennae, pal ps, 
tentacul  a r  c l r r l ,  dorsal c l r r i  and e ly t ra .  'he 
s e t a e  are s~rnple and are  Frequeritly serraLed or niaj 
haie  rows of small spines. 

F i g .  4 .  Eulyaoid iarvsr 
4a. e n r i y  .rr:atroci:cipi-iorr 
hb. a:?vc;nced m e t a t  co*chophoro 
i i c .  early n r c t o c i ~ a e t d  

Trocho~hores and nectrjchaetes a re  qaii t e  s i i v i  1 a r  i n  genera? appearance io f io lynoid  1 arilae, bi,t the 
c-rresponding stages a re  sma;ier. The e1ytr-r.d are inore poorly developed a t  ; re iamorp~nsls ,  arid t h e  setace are 
compound rather  than simple. 

htFG!-V Ii34E 

Trochophores have a dofie-shan~d episphere i n n  z 
cyl ~ n d n c a l  , lurtapfred t r u n k  reglor]. The e p l s ~ h c r e  
lacks c ? l  iary s t r u c t u r e s ,  b d t  has c s~ . iq?e  
consp:ctiotis p a ~ r  of eyes. The larvde iiay b~ hpry 
br igh t ly  colored, 3sd the co'ors apoear to 5e 
s p e c ~ e s - s p e c i f ~ c  ~n most cases, Prototroch and 
t e l e t r o c h  a re  we71 d r v ~ l o p e d ,  hdt only the  yodnq 
s tages  have a neuro~roch.  

The  nectcchcietes have nine or ten secjr~cnts of 
equal width bearing simple, c a p i l l a r y  setae.  As 
nietamor-phosi s progresses, the prostii-ni  in, a t  f l  r s t  
rounded, becoines inore anqaiar and the eyes are  
s h i f t e d  t o  a more poster ior  positiori, A s ing le  anal 
c i r r u s  :ray be v i s ib le .  



PHYLLODOCIDAE 

irochophores have a characteristic angular 
shape wlth the prototroch gird1 ing the middle. The 
episphere bears trio c h a r a c t e r i s t i c  s t ruc tures :  (1) a 
c~irved and pointed t u f t  of long, immobile c i l i a  
re fe r red  t o  as the ventral sensory organ or frontal  
organ and ( 2 )  a crescent-shaped patch of shor t ,  
r a p ~ d i y  beating c i l  i a  cai 1 ed a nieniscotroch. There 
can be up t o  two pa i r s  of eyes, and I P  some species  
t h e  t e lo t roch  i s  absent. 

Nectochaete s tages lose the apical c i l  la and 
develop t h e  antennae, tentacul a r  c l r r i  , dorsal c i r r l  
and compound se tae  c h a r a c t e r i s t i c  of the adul t .  
Determination t o  genus i s  usual l y  possible using 
these  features .  

Nereid larvae usually hatch as nectochaetes o r ,  
f o r  species  hatching as trochophores, develop 
rapidly t o  the nectochaete stage. ? i:lin?rnum of 
t h r e e  segments a r e  present ,  and the larvae usually 
become benthic before very many additlonal segments 
can be added. Parapodla1 lobes a re  promjqent and 
bear coinpound setae.  Developing antennae and 
t en tacu la r  c l r r i  may be vis ible .  

F l g .  5 .  P h y l l o d o c r d  l a r v a e  
ha.  t r o c h o p h o r r ,  f r o n r  vr rw 
5 b .  t r o c h o p h o r e ,  s l d e  v l e u  
hc advanced met a t  rinchophurr 

F i g .  7 .  Nereid n e c t o c h a e t e  



Trochophorcs have J dome-sha?ea eplsohere 
l ack:ng d l s t l ~ c t  c i i  ~ a r y  t u f t s ,  and a noderately 
tapering,  cyl indrical  trunk. Body Form 's therefore 
q u ~ t e  s i m ~ i a r  t o  nephtyid larvae with ~rth~ch 
p e c t i n a n i d  trochophores a re  e a s ~ l y  canfused. The 
trochophores can be d i s t  ~nguished ,  holiever, or. t he  
bas i s  of the  l a rge  ord7 lobes on e i t h e r  s ide  of the 
mouth, the  bundle of paleae v i i i b l e  n i t h ~ n  the f l r s t  
few segments, and ?;he presence of regular rows of 
small pigwent spots  on each segment. Unfor~bnateiy 
 he oral lobes a re  nat always e v ~ d e n t  i n  preserved 
specimens. 

The nectochaete s tage i s  usually coll ected i i ~ t h  
? t s  t ransparent  tube, and the paleae are  v l s ~ b l e  
project i  rlg dorsal iji frail the body. 

Fig- 8. Pectinariid l a r v a e  
8 a .  m e t a r r o r h n p i ~ o r r  
Bb. nectochaete 

The larvae a re  segmented and setigerous a t  
hatching and r;iay develop to 20 segments or niore 
before s e z t l  ement- Long, simp1 e, p r o v ~  slonal se tae  
a r e  borne 3n  most segnenes, and usual i y  :he longest 
a r e  found on the an te r io r  segpents. 9 p a i r  o f  
develop? ng pal ps i s  v7s i  bl e -in most stages. 

Fig. 9, Sp~onll larva 



Larvae of the genus cdpl~elld have a cy i  indr l -  
cal body, two eyes, and equally proimnent prototroch 
and telotroch.  The setigerous s tages lack 
parapodia. The f i r s t  few segments have cap1 1 1  ary 
se tae ,  but the remainder bear hooked setae t h a t  
p ro jec t  only s l i g h t l y  frora the body. I t  i s  
d i f f i c u l t  t o  general i z e  about larvae of the faillily 
C a p ~ t e l l i d a e  as a whole because the trochophore 
s tage  i s  q u i t e  important 3 n  some of the other  
genera. These genera a r e  probably best dea l t  u i th  
individual ly ( see ,  f o r  example, the secsion on 
i le teromastusf .  The presence of hooked setae in the 
pos te r io r  body segments i s ,  however, an important 
general c h a r a c t e r i s t i c  of the family. TT 

10 

F l g .  10. Set~gerous larva of Capltella 

OWEN1 I D A E  

This f a z i l y  has a c h a r a c t e r i s t i c  helmet-shaped 
1 arva known as a mitrar ia .  Two bundles of long 
provisional setae project  from the body, The setae 
a r e  usually i r idescent .  In advanced s tages ,  the  
everted trunk rudiment and developing setae are  
vis ible .  

Fig. 11. Oweniid larvas 
lia. mitraria larva 
l l b .  larva with everted trunk rudiment 



f J r  - l y  lD?,OLLLIDhE u z f  :man 2044 

Arabeil? lrlcolor (Montagu 1804) 

Few sexually rrpe ~ndiv id i la i s  were found, b u t  yol ly pink o o c y t ~ s  up t o  18" ; lin d;aeieter were recovered 
*ram several specimens- L i t - l n  i s  k r o w  i lbor i  tne  idrval develop i c n ~  o f  t h i c  rnecles ,  but there .s Lhougbt 
t o  be soire foriii of i arvdi p a r z s ~ t ?  sir] or? ether  e u n ~ c ~ d  polycl-iaetcs iP~c l iz rds  1957; Pettibone 1957). Arabelza 
lrrcoior 1s camon -in sof t  inter-tidal mild In Passd-laijk~ddy Cay and r ~ a c h o s  i e ~ g t h s  of 30 ci-; or pore, 

Fai~ii ly CRPliELLIDAE rirlibe 1~362 

Capltella cap-tata (rabrici t rs  1780) 

Numerous young p lankton~c  s tages 15C-200 l o n g  
were recovered I n  l a t e  A p r ~ l  and ear ly Flay, 2nd 
larvae up t o  47Cl IJ I n  length v ~ ~ t h  15 segments 
seen occasionat1y I n  the plankton fron Fpr~l to  

9" gfj  
September. P I1  were c j l  lndrical w ~ t h  eq~ally qron1- 
nent t e lo t rach  and prototroci? and red eyes. These 
larvae a re  a11 t y ~ i c a l  f o r  the soecles as 11 I S  i ~ ~ i t  u c l a s s ~ c a l l y  d e f ~ n e d ,  bii? recently the exlster'ce oC a 
number of sibl-ing soec-es has been deicons+raied 
(Grassie  and  Grassle 1376)- These dl'fcr fro?) one 
another I n  the form of t h e i r  larvae and one, a t  
1 e a s t ,  has direct deve lon~ent  to  2 benthic j u v e n ~  l e  
rarher  than a pe la~ j lc  larva. The la rge  and sinall 
Caplrella 1 arvae f0111ld I (1 Passarracpodny Ray r a y  
there fore  be 3f "Lvo sihl-rncj spoc:es rather  t i , a n  
oelng young a d  old s tages of a single speclcs. In T T  
a1 1 b u t  the smallest larvae,  c e l l s  of the l o w r  
~ n t e s t i n e  a re  pl  qn-ented qrecn, qreenl sh-bl tic or 
hl ack. Setae d e ~ e l o p  I n  the l a t e  ~~e ta t rocnophore .  1 4 b  
They do not project  very f a r  i ron tile o?dv sirrface, 
but a r e  quire  n o t ~ c e a h l e  bemuse they gl s ten 
re f lec ted  l i g h t .  'he larvae r,i.i-ir r - a ~ i d ~ y  and car: 
con t rac t  Iengthwse as shown I*. tile i - ? u r e ,  i"d?ilts fi 1~ 1 2 - i L  cap~ta::s C d ~ l t a t a  
of t h i s  s p e c ~ e s  were nox ccl lected v ~ r j  c i i e n  l n  t h t  1 2  r ro thoobor  e 
Bay, b u t  some j u v e n ~  les  \{are recovareci " rs f i  s e t t  7 i n g  11 y o i q g  n r t ~ i r o i  h , o ~ > l ~ ~ ? r r  

bo t t l es .  l i d  metairochop5orc, s b o w i n e  bcuy f o r m  wnrld 
svrnnli ig 

I L D  ,a-i, ,net  a t r u , i l o p ! , o ~ e  ~ i r ~ ~ f  l 7 g  



Heterornastu; f l l i f o r m r s  (C? apargde 1364) 

Larvae a re  not cormon, but can be feud 117 
sinall niinbers i n  the plankton through April, May and 
t h e  f i r s t  half of June. Larvae from Passanaquoddy 
Bay viere ~ d e n t ~ c a l  to  those d e s c r ~ b e d  by Rasiaussen 
(1956). The smallest were 130 p hlgh. A t  a h e ~ g h t  
of 300 V, the  t h ~  n 1 ayer of trunb qesoderm begaq t o  
show s lgns  of segmentation. irocbophores of 
Heteromastus f ~ l l f o r m i s  ran he read? l y  d ~ c ; t  i n g i i ~  shed 
from those of other  specles;  the body t ~ s s u e s  are  
t ransparent  arid del i ca te  as I n  soi.je serpul id 
trochophores ( e .  g. Serpula ,  ~ ~ l r o b r a n c h u s )  but ,  
unl ~ k e  the  serou? ~ d s ,  the gut 1s soaclous and 
presses agalnst  the  body tiall so as t o  e f fec t ive ly  
obl ~ t e r a t e  the b? astocoel . Heteroinastus trocho- 
phores a r e  usually seen s\rlmm?ng slosrly trith the 
episphere held r i g ~ d  and l m o b ~ l e ,  but they a re  
capable of greater  changes i n  shape than iilosx other  
trochophores. The prototroch can be contracted by a 
band of c l r c u l a r  muscle as in phyliodocid l a r ~ a e .  
In a d d ~ t i o n ,  the  e p ~ s p h e r e  can be contracted 
I ndeoendently by c i rcu l  a r  nluscl e bands above the 
prototroch. l!hen both a re  contracted t ~ g e t h e r ,  the 
d i s t o r t i o n  of shaoe i s  s i n l i a r  to  tha t  produced by a 
hand puppet rihen the  ~ u p p e t e e r  makes a fist. Dark 
green spots  Fay be found scat tered on ;no body 
sur face  i n  l a t e  s tages as described h j  9asriussen. 
The eyes a re  red. 

A small nlmber of fieterornastus egg masses were 
found in May. These were s imilar  i n  apearance  to  
egg masses of Phyl lodoce  mucosa except tha t  the eggs 
were inore yo1 ky and pale ye1 low -rn color  ra ther  than 
pale  green. Eggs were 110 i n  dlarnerer. The 
hatched trochophores were kept i n  f lnger  bowls. 
They grew by feeding on h a c t e r ~ a  ?n the bowls and 
began t o  rnetainorphose ~ i i t h r r :  2-2 rwk. A d ~ l t s  of ii. 
f l l i f o r m l s  have not been recorded for  Passamaquoddy 
Bay and presiirnably a r e  not very comon. 

Fig. 15-19. 
15, 
i 6. 
17-18. 
19. 

Fig. 20. 
20a. 
23b-c. 

i i e teronas t i z .~  f i . ' i fo rn is  
cleaving egg 
aewl y hatched trociiophori. 
metat roctiophorr stages 
settled i a rva  undergoin5 metamorphosis 
Body s!~ape in 9, f i1iFormi.s t rochoohores 
ilorma? swiaming trochophisre 
the same :arva showing two t y p e s  of 
contract ion 



Faqily D 9 R l l i l L E I L B t  Gbaiiberl ~n -319 

Sior*,~lled cdccus (Webster and 3ened1ct 1836) 

Eggs and polytrochal larvae sfmilar  t o  those 
described f o r  Dorvillea ( R l  ake 1975, as stauronern~s 
I u Richards 1967) and Ophymrrocha (Akessan 2973) 
appeared in the plankton during the f ~ r s t  week of 
4ugust and the f i r s t  week ox September. This 
monthly p e r ~ o d i c i t y ,  w: t h  eggs appearing p r i a a r ~  i y  
during the  time of f u l l  moon, suggests a ro le  for  
lunar  phase in the  control of spawning. "gs were 
t rans lucen t ,  yellowish and 135-145 u in diameter. 
In f ~ n q e r  bowls a t  16-lB°C, development t o  a s tage 
having s i x  trocha! bards required 5 d ,  t o  a 
2-set iger  larva an a d d ~ t i o n a i  IQ 6, and to a 
6 - s e t ~ g e r  s tage a t o t a l  of 1 mo. By then t h e  larvae 
uere 1 mn ions w ~ t h  an additional 250 LJ of anal 
c i r r u s ,  Jaws were dark brorm a ~ d  eyes i:epe not 
observed. A1 1 1 arval stages were t rans? ucew w t h  
sorae orange droplets  v - i s i h l  e tr i  the  an te r io r  region 
and ~ 7 t h  very f i n e  trochai c i i i a .  mrufllea caecus 
i s  recorded for  the Bay of Fundy area,  but adu l t s  
were not col lected by t h e  author. 

F r g .  21-23  Dorrrilies caecds 
2 1 ,  swlmmrng gas t r , - l d  
2 2 .  2-segment ~ o l y t r o c l ~ s l  larva 
23 2 - s e t i g ~ r  b e n t h l r  larvc 

Glycera d~brenchiata E h l  e r s  1868 

Klavie (1955) reported that  spawning in Glycera dibranchiata occurs in the l a s t  half 05 May through ear ly  
June. He reported the eggs as 180-190 p i n  diameter, and trochophores from a r t i f i c i a l  f e r t i l i z a t i o n s  were 
140-150 in height. Klawe was iinabie t o  f ind ylyceric  larvae e i t h e r  i n  surface or bottonr plilnkton tows, and 
the  present author a l so  fa i l ed  t o  find any larvae tha t  could be a t t r ibu ted  to a glycerid. General discussiorls 
of glycerid larvae a re  given by Cazaux (1957) and Blake (1915). G ,  d i t - ranchia t3  i s  C O R ~ O I I  jn in te r t ida l  miid 
f l a t s  in Passzinaqiioddy Bay and i s  by f a r  the  most abundant g'lycerid. The related fari7is Glycera robiista, 
Ophioglycera gigantea and Gonadia macuiata a r e  a l so  reported froin t h e  Bay, 



Lunbrineris fraqrl rs (0, Fa ?.lid 1 e r  1776) 

Numerous specimens of aau l t  Lumbrinerrs were 
examined. All proved t o  ae L, fragrlis, so the 
Lumbrlner~s 1 arvae recovered from the  plankton and 
described here a re  a71 a t t r ~ b u t e d  t o  t h i s  species. 
irochophores and cleaving eggs appeared in the  
sur face  p lank~on during the f i r s t  weeks of Ju ly ,  
August, and September, being most abundant in 
September. The monthly per lod lc i ty ,  s f n r ~ l a r  to  tha t  
seen in mrvillea, suggests a r o l e  f o r  lunar phase 
I n  the  control of spawning, Eggs from the plankton 
were 190-210 p in diameter, yolky and very opaque, 
ranging in color  from brown or rose t o  orange and 
yellow. Trochophores developed a conspicuous aplcal 
t u f t  and a broad prototroch of f ~ n e  short c ~ l i a  by 
means of which they swan near the water surface when 
kept in  f inger  bowls. Development led t o  a s e t t l e d  
I - s e t i g e r  l a rva  a f t e r  about 6 d In the  laboratory. 
During t h i s  time the  t i s s u e  of the  larva become 
progressively l e s s  opaque, and the body surface 
developed a pat tern of t ransverse pigment bars which 
were usually red or brown. Jaws were conspictlous 
and black i~ the  s e t t l e d  s tages ,  but eyes were n o t  
apparent. A general d ~ s c u s s ~ o n  of Lurnbrlneris 
l a rva l  developn~ent can be found i n  Cazalix (19723 and 
Richards (1967). 

-.  r lg . 25-28. tcrmbrineris frag il is 

25. t rochophori? 
25.  swimming I-setiger 
27-28, settled stages 

Ninoe nigripes Verri l i  1873 

Through the spring and suninet-, female :iorms were ~ o i i s u i ~ h u u s l y  orange due tr: the 3resence ofyyolky, 
br ight  orange eggs. Soawnlng i s  prfisarnably i n  l a t e  summer, s ince the largest  egss, up t o  200 ii I n  diameter, 
were found I n  July and August. ine  larvae are  assunied t o  be b e n t h ~ c .  T h ~ s  species i s  comon 10 sof t  
~ n t e r z i d a l  mud along with Arabella iricolor. 



R ~ p e  eggs are  opaque, yolky, yelio\r?sh or 
cream-colored aqd 200 u in d3ameter, in 1975 the 
author o b t a ~ n e d  f e r t 1 1  ized eggs and larvae from r ipe 
specimens of ~ l y n e n e l l i ,  111 aced r n  f? nger bn\ri s and 
ailowed to soaiin na tdra l iy ,  T+e egas deveiaoed as 
d e s c r ~ b e d  by ide,iel 1 (i9S!), b u t  1 arvae swim Fore 
ac t ive ly  than he descr;bed. T h t s ,  by the secono day 
a f t e r  f e r t l  1 i za t ion ,  1 arvae stiairr actively enoilgh t o  
na3nta1n themselves a t  the  \later surface and 
cont~nued  t o  do so f o r  an add-tlonal 2-3 a ,  They 
s e t t l e d  and began crawl 7ng by tile s ix th  day, :he 
sw~mrning larvae were completely opa+e, 71ght 
vel l  ow, and e a s ~  i y  recoqrl-i zahl e ,  but iiere not seerl 
i n  the p7 ankton. 

Clymenel la  t o rqua ta  -is cowon on ~ n t e r t i d a l  
sand f l a t s  In Passamaquoddy Bay, r r a x r l l e l l a  
praetermissa  , Praxi l  l e l ' a  gracr l  r s  and P h o d i n ~  
loveni  have a1 so been co l lec ted ,  and are  largely 
subxidaf . Euclgnene c o l i a r l s  i s  cormon el sewhere ~n 
t h e  Canadian A t l a n t ~ c  and ~nicht  be expected I n  the 
Bay as  well (R. O Y l a ~ r ,  Ders. conn.). Kothing 1s 
known of larval  developmerit i n  these species w i t h  
t h e  exceotion of Crymenelia avd l i t t l e  i s  known 
about t h e i r  spaiirn?iig, Rowe (1970) and Row ei; a l .  
(1975) found r ipe eggs 220 p 7 n  d ~ a m e t e r  i n  
P r a x l l l e l i a  praeterinlssd and concl uded t h a t  spawn1 ng 
was I n  December o r  January. Both Row 2nd the 

urnenel 1;. oresent author ha-/e found spawning i n  ci; 
;orquata t o  occur within the space of 2-3 d a t  the 
end of Jane. 

F i g .  28-29, C l y ~ e n e l i a  torq i ld ta  
28. ? e c i t h o t r o p h i c  trochopi~iiri-. at hatching 
29, larva 2 d after hatching 



Two iiain tyoes of ne;iiily~d larvde were raeiltl-  
f l e d   fro,^: the >'anl.ton. Qnc tv3s t i e d  nirect ' iy t o  71. 
lncrsa througil the  co l lec t ion  of ~ c t a n ~ o r p h o s ~  nj: ard 
juveni l e  stages. The other agreed w ~ t h  descr-pi  ions 
of r?, caeca larvae 1 n  Thopsen (1946), P t h ~ r d  
nephtyiii lardd ims "ound t h a ~  ; o s s ~ b l y  beioqgs to  
Aylaophamus neocenris, 

Spec-imens of N. LnClSd with nearly r l p e  eggs 
and r l  pe spertn were fo~nci I P  Marcb, Aori 1 acd flay. 
Eggs were yolky, opaque and coral 91 n i ;  t h e  l a rges t  
found were 100 u in tilame-er, Larvae at t r ibi i rable  
t o  N. zncls? f i r s t  appeared In the lllani.ton i n  ear ly 
Apr71. These were found off and on ~hrough !lay and 
June, but were never present 10 l a rge  nurhers. 
Large numbers of bottoni stages froin recently settleci 
s tages t o  juveni 1 es  of se ie ra l  r n ~  11 ii?etors were 
recovered i n  l a t e  2une by use of a bottoitl s led,  The 
yoiingest of these shared iv . l th  advancer1 p'lanktowc 
larvae a most d l s t ~ n c t ~ v e  nat tern of p ~ g ~ e n t a t ~ o n .  
c i r s t ,  the re  were i r r e g ~ i a r  bands of b r l i i   ant ruby- 
red pignen: on zile larval  siirface wh-ich were most 
noticeabl e ir redlately above and be1 oi?i the  proto- 
t roch and on the pygidli?in. Sirnrlar ha-ids o f  red 
p ~ g ~ e n t  appear i n  o ther  soecles and nay be typical 
of Nephtjs larvae i n  general. i n  r?, lqc1sa9 
however, thc gut 1s a l so  hr:ght ly colored. The 
stomach 1s 01 rve g r e w ,  aqd tne ~ n x s L i n e  1s an 
-intense ddrk blue. The sionrach wall coiital.is 
numerous yellotr d rop le t s  that  gi i e  the riorsd reg171 
of the  stoinuch a bjbbly a3i;zarznce. The A .  rnclsa 
co lor  pat tern was f-i r s i  n o t ~ c e d  ,n trochophoros 200 

i height,  Green and blue co lors  and ye1 Ion 
drop le t s  iiere seen i n  a l l  l a r g ~ r  s tages 2nd i n  
s e t t l i n g  stages which re ta in  a zone o" green ~ ~ g m e n t  
and ye1 low droplets  b e h ~  rd the olevelouinq pnarynx 
fol  loiied by a dark oliie zone and br I l i  -iarit red 
p y g ~ d ~ u m ,  The pyg-id~urr i s  f r e q u ~ : ~ t l y  a riore Intense 
red t h a ~  the prototrochal reglon and ep7spnere. 
l a t e  s tage trochophores are  c k a r a c t e t ~ s t i c  f o r  t b e i r  
general shaue as 11e11 as bright co lor ,  and for  the 
th ic i  t l  ssue developed aboait t h e  iqouth. 5- nce post 
of xhe e p ~ s p h e r e  shows the color  of tile ~ ~ n d e r l y i n g  
gu t ,  % + i s  "'lip" region of sol ~d t r s sue  starids o ~ t  
fo r  i t s  lack of color  so that  l a r i a e  apoear t o  have 
w h ~ t r s h  parrot-]  ~ k e  beaks. The s r n a l l ~ s t  nephtyio 
trocbophores coi l  ected were somecv.nat ~ o n d e s c r ~  p t .  
Tnose a t t r i b u t e d  t o  N. rocrsz sho,ied o~grnrl-ings of 
red plgn.int bands, and the proxotrochal c i l  ia tiere 
very long. If the aiithor's 7dert1f ica:~cns a re  
c o r r e c t ,  the yodngesf stages of 4 .  ir~c~sa ca? be 
d i s t  ingh~shed "on those of v. caecc by t h e i r  nore 
conical eplsphers. Larvae of v .  cdeca havc a 
regular ,  dolie-snaped e , ? r s p h ~ r e ,  and eyes appear 
sooner than -in ri'. llcrsa, N ,  2c1sa trochopiiores 
a r e  rapid ar~d cont~nuous swlra e r s  a t  a1"sages. 
The body i s  ronust and the t ~ s s u e s  f a i r l y  ?.hick, but 
t h e r e  seeirs t o  be only a Z ~ r ~ i t e d  a a i l ~ "  t o  change 
shape. Larrdae niay reac"l50 u i q  lerigtii and nine 
seqvents before fietamorphosl s .  After me~arrorohosi s ,  
the  3- t o  10-segnent juveniles a re  about 1 m i n  
length and have simple czpi l i  ary setae,  The eyes i n  

?., rnclsa a r e  red,  but usually t + e  red n r g ~ e l t  1s so 
dense as co appear brawn or black. Larvae 9f p ? ,  

-ncisa from Dassa~mquoddy Caj arz iery siqillar to 
t h e  neoiityid larvae descr~be-i  frog? Denilarl. b j  
Thorsen (1946) a d  a t t r i h l i t ~ d  ;n ?;I. ~liiata, ni,? 
reassigned i o  7, honber;.~ oy Rasniissen (i9731, 

X, incisa i s  abundant s i i b t d d i l y  throughout the 
Bay. It car1 be dredged fro31 a1 l muddy bottoms, 
pariiicularly Sroir; areas of sof t  i ~ d ,  and is found 
C O ~ I K I O ~ J ~  wit11 Lumbririeris fragilis, N, caeca i s  the  
only other coimon nephtyid arid i s  i~si ia l ly  collected 
i n t e r t i d a l  1 jf, 0r;Iy occasional specimens of s. 
ciliata !lave been recorded, 

Fig, 30-35. Nephtys incisa 
10. unfrrtiiiaed egg 
31. trochopi-tore stapes 
3L-35, metai-l-ochophore stages 



Nephtys c a e c a  (Fabrici  us 1780) 

aepPFt9s larvae of v ~ r ~ o i i s  s taqes agree7ng t v t h  
the  descr jp t lo?  given f o r  A .  cdi53 by Thorse? (1945) 
appeared ~n the planktor i n  May, Jure  and e a r l j  
Ju ly ,  These larvae alrrays h a v ?  surface o i-ji?et,tat ion 
and, though 1 t  may be b r ~ i i ? a n t  red as I n  ' i .  r n c l s d .  
~t 1s more often a d u l l  red-brown color-  In l a t e  
larvae and I n  bottom s tages ,  much of the sdrface of 
t h e  e p ~ s p h e r e  or develrsp~ng prostcmtim may be 
coveren ~ 7 t h  a du l l ,  opaque, brownish p ~ y q e ~ t .  
P~gment on the  pygld~um a l so  becomes brow asd 
f a ~ r l y  dense I n  l a t e  s tages so t h a t  tirc sol ~d bands 
of brown or  reddish-brorrn  lark t h e  pygld~urn, one 
o i r e c t l y  In f ron t  of and one beh~nd  the t e i o t r o ~ h .  
-he gut In N, c a e c a  1s ol ivc-col ored a t  a'l s tages 
though i t  1s often not very dark.. I ~ L P S ~ I ~ "  1 5  

c o l o r l e s s ,  and there  i s  no pint of iil tie pigrnentat~on 
anywhere In the larva. On t n l s  l a t t e r  charzc te r i s -  
t ~ c  alone most N. c a e c a  l a r ~ a e  can be d i s t ~ q g u i s h e d  Fig 36-37. h e p n l q s  -aria 
~ i m e d ~ a t e l y  +ran those o f  tii. ~ n c r a a ,  The i?, c a e c a  36. r r a r h o p h o r r  
trochophores are  niore regu'iar ? n  sha+r? t h a n  those o f  37 dorsll vrew ot a yol ing meratrocho~horr 
N. ~ n c l r a  rac te r lzed  by a l a r y  and d0iW- 

e metal-orphosing stage 1s 
c r s a  , 8-se:r ger bottov s tages 
th .  Setae zrp s i ~ ~ p l e .  

Aglaophamus n e a t e n u s  Noyes is80 

An 8 - s e t ~ g e r  nephtyid larva 700 u ioqq was 
found w l  t h  traps1 ucent ye1 low ;il gnen-, on head and 
pyg-id~iim, red s t reaks below the  prototrocri and a0 
unpi gmented got. T h ?  s matches descri n t ~ o n s  of the 
larvae of Aylsophamus n e o t e n u s  from e s t u a r ~ e s  i n  
Vaine (Noyes 1970, 1980). A. p l o t e n u s  has not been 
found I n  Passanagiioddy Bay, but 1s r e c o r d 4  for the 
S a i n t  Jonn River In Neir Br insw~ck and f.?.in;is Rasin, 
Yova Scot1 a (I#, Dadswell , ocrs, conm.). 

F i g .  3 8 ,  Aglaophamus nenten t i s ,  fietamorphasing setigrr 
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F a q ~ l y  P J E R E I U A E  Johnston 1845 

!<ereis virens Sars  1835 

rdorrnal spairnwg appears t o  occur over d per-iod of +ran one to several .ieeks beylnntng at -,he end of April 
( J *  Pardsen, oers. coim.). Eggs and larvae can be cai iected r n  sinall nunaers In plankton nets iron] sba'i low 
\ la ter .  Presumably they ape stirred up by ~iave act-ior as neither eggs ror  larvae are j~elagic .  Eggs are  
grey-green, yolky and 210 u rn dian"ter, 1 c l e z r ,  gel at lnous caosule 530-690 0 iln d~ariieter develops a f t e r  
f e r t - i l i z a t i o n .  Liatch~ng larvae have 3-4 setlgeroirs serpents ,  and setae are  con~pound. Larval lengths are:  
\;I", how s e t l g e r s ,  450 ii, f ~ v e  s e t l g e r s ,  55'; L ,  Eggs f e r t l i  lzed a r t i f - i c i a l l y  i n  ea r ly  April r e o u ~ r e d  4 wk t o  
hatch I n  t h e  tahoratory a: 10°C* R?pe adul ts  wrll often release t h e ~ r  garietes IF tbey are  placed br-refly In 
cold fresh water (E. Huebner, pers. c o r n * ) .  Snosi (1972) f ? g ~ r e s  eggs and larvae froin Passarnaqiioddy Say and 
glves tile naxlmurn egg s~ ze as 240 u ,  She records s1 zes f o r  laboratory-reared larvae sopewhat snal l e r  than 
were observed in t h l s  study. Sveshnikoi (1°5n) a l so  f lgures  the larvae. 

r'ereis virens i s  conalon in in te r t ida l  mud f i a t s ,  but sexually r i p e  individuals  are  d i f f i c u l t  to  find i n  
any nuinbers, Further inforination on the reproductive biology of iv, virens i s  given by Bass and Brafield 
(1972) .  

Eggs, trochophores and s e t ?  gerous i a r i a e  o f  pi, 

pelaglca appeared ~ r i  t he  oiankton d i i r~ng  the second 
and t b l r a  weeks of June. Eggs were 195-200 ii 1n 
d ~ a m e t e r  ~ 1 1 t h  a d"i o gel atlnods capsule, t rans lu-  
cent  ruth consplcuous o-il droplets  arld s1 ~ g h t l y  
g r e e n ~ s h  I n  color-  4 f te r  4 d i n  f inger  bo?il s a t  
14"C, eggs hatched :nto trochophores w l t h  tbree 
p a l r s  of d l f fe ren t la t3ng  setal  sacs en each s ~ d e  and 
bands of red p~qriient about the protofrocb, The 
s e t ~ g e r o u s  s tages resemble those of ilia iirens, h u t  
a r e  si'za-iier. Setae a r e  compound, the  eyes a re  re+,  
and l a t e r a l  red p~gment bands a re  r e t a ~ n e d  on the 
head f o r  a "Lime. Lengths are:  w ~ t n  three s e t ~ g e r s ,  
230 u, four  s e t i g e r s ,  270 u .  Rasmussen 11956) 
d ~ s c u s s e s  1 arval devel o p e n +  of 11, peiaqicd I n  
d e t a l l .  Thls species  1s found on r e l a t i v e l y  hard 
bottoms r a t h e r  than I n  so f t  mud. J u v e ~ ~ t e s  a re  
coimlon r n  dredge samples taken near the f3isloglcai 
S ta t ion  ( J o e ' s  Polni) .  

Fig. 39-40. !:ereis pel;iij-ica 
39. cieaving egg 
40.  newly hatched t rochophor r  

rani ly  ORBI I I I IDA '  Hartvan 19a2 

Phineris quadricuspida ( Fabric i us 1730) 

This species  i s  coirmon ? n  the muddy substratui;~ of mussel beds and i n  intertidal rock pools \ h e r e  the 
worrns creep about on cl umps of al gae. Kggs a re  very yo1 ky , opaque and ye1 1 ow-orarige. They increased 
o r o g r e s s ~ v e l y  i n  s ? z e  during the suinrner of 1374, The l a r g e s t ,  found in Pugiist, ,:ere 210 11 7n d~ameter .  
Pres~imably spaiinlng -is i n  l a t e  summer, arid the larvae a re  assumed to be benthic. 
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Family Ob!EKI!I?AE RioJz 1917 

Owenird l a r i a c  o" the t h ? r d c r e r i s t  sc , I  r ~ r a y  i d  

tyne appeared zrrecjuiarly aqd In snal i  r;iii%ers I ?  
t h e  plankzor from the erd of ':dl xo tk end of Jrily, 
These iiere of the type at?;rlh:ted to  ~ ~ y ~ r o c ~ ~ e - -  b j  
Thorsen !1946), I ack ing the d i s ~ i n c t  v11hrel l > r  lobes 
c t - a r a c t e r ~ s t l c  of O i e r l a ,  Tbet-Q seens 1 " r l e  ooirbi 
t P a t  the larvae belong t o  "". heerr, ;ti? u orel i d  

was 200-260 IJ ?.i height. The provis ional  seiae qiwe 
a l l  c a p i l l a r y ,  509-650 : I r  length liith  KIP^ i a+era l  
project ions.  They appeared bl ue or bi ur-qreen 19 

re f lec ted  71ght and wer2 ~ r ~ d e s c e i ~ t .  Thc  hody was 
t ransnarent  except f o r  the  greerisn g ~ t  xhe 
c ~ l i a r y  g i r d l e ,  iiblch nay he : r res?i iar ly rar4ed i i l t h  
ye1 lobrlsh or  orange olcjverlt. ? ) i s t i r c t  red n1otchc.s 
of p~gfiierit appeared about :he i ~ o l l ~ h  a; the beg-nurnq 
o f  :netamorphos~ S. a,  heerr iias tne on1 y oiopnl r d 
poiychaete f o m d  ID the  Bay by "be a ~ t b o r ,  +hou3h 
Ohenla fusrfor-rs might be expected, h r g .  L.] T j ~ t r a r ~ a  1 1 w a  of 'd9rroc,~e:e beer:, ' ~ ~ L L ; I  

rrlc oioxl--ial 'i3d'i 2; rile p r ? v l s ? i ~ n a l  i c e a e  shown 

~ectlnaria granulata (11 nn& 1757 j 

Spawning I n  1974 by P. granulata was diir?lg the 
f i r s t  2 w t  of J m e ,  and planktonic larvae 'irere 
recovered In small niiribers through ,June and the 
f ~ r s t  2 ~k of J ~ l y .  A r t ~ f i c i a l  f e r t i l i z a t i o n s  made 
I n  P p n ?  and May were successf t~i .  I r  A p r ~ i ,  gametes 
had t o  be cut  froin t4e bod:i, but nearer t o  the 
natural spawnlny time the b~oon~s i i o i l i d  release 
gamstes when drsturhed. The eggs l r i  l a rge  rllimbers 
appear ye1 law-green. S q n g i y  , toey a re  trans1 ucenx, 
r r h i t ~ s h  and 75-30 u In d-a41eter. The i ia tch~ng 
trochophore i s  70 IJ in  h ~ l g h t  and ii~tho:it  eyes. 45, 
12°C these silrvlved about 7 wk $11 zhout feed;ng, 
Larvae a t  al 1 s tages,  incl u d ~ n g  the na"c41 ng s tage,  
a r e  characterr  zed by an el aborate, hood-1 ike oral 
apparatus. 'he eyes a re  red, of ten a very park red 
I n  older  lar,vae* Also , n  older srages,  cke oooy 
sur face  1s ornai~ented ~ 7 t h  regui a r  row\ OF r o u ~ d ,  
dark red or bro,in spo ts ,  an4 the developing paiede 
can be seen i n t h ~ n  the  body, Meta~orpbosed larvae 
with seven p a ~ r s  of g o l d  nirleao \!ere t8jien f r o r  r+e 
piankton I n  t h e l r  tubes. T4e t ransparent  papt of 
t h e  tubes irere 1 2 0 0 ~  long arld ~ a t t e r n e a  \ ~ , i h  an 
1 rregu-i a r  oavemerit of t iny  rkombo~ns.. Sand gra1.is 
~ o ~ i n t e d  around the t o p  averaged 50 u I n  d~arneter.  
P e  granulata appears "o ne tne only s y p c ~ e s  of 
Pectrnarla ~n the Say, The wor.;s car  be coi lected 
I n  some nunbers frorr t i d e  poris ,  \,here they a r e  
found under rocks and irl the su5st~a"i in o f  I ~ L I S S P ~  

beds. 

Pig. 4 2 - i 7 .  Pect i n a r f a  g r a n i i l a t a  
4 2 ,  i i n l e r t  i iized egg 
43. t rochophore before h e t c h i n g  
4 A .  i lewly hatched L r:ici~ophore 
4.5 . f e e d i n g  t rochupliore 
L 6 ,  netacrochophore 
4 7 .  port ion o f  the  t u b e  of a iiectochnete 
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phyllodoce nlucosa Oersted 1843 

Egg masses t h a t  could be a t t r ~ b u t e d  t o  P, 
mucuss bvere recaiered i q  mid  May, These had a s o f t ,  
gelat inous matrix and c c n t a ~ n e d  several hundred pale 
green eggs 110 J i n  drameter. The egg rrjasses broke 
apar t  in  1-2 d t o  l rberate  trochophores ~ d e n t : c a ;  to 
those from P. maculata egg masses. Larger f e e d ~ n ;  
trochophores were take? from t h e  plankton through 
June and the  f i r s t  kal f of July, These tiere never 
abundant I n  the surface plank to^, b u t  could Oe 
c o l l  e r ted  along ~ i i  t h  metacarphosed stdges n s l ~ a l i  oil 
areas. The la rges t  coilectrnris of larvae bere qade 
w-th a plankton net attached co s tieighted s led a ~ d  
towed alonq a sof t  mud boctor. 

The larvae agreed closely wi  th the  bescrf $Ions 
o f  Gasaiix (1969). Trochophores a re  unm~stakable i n  
t h e  plankton, due Lo sire green color  o f  t t ~ e  gut and 
t o  t h e  presence of two ilalrs o f  b r ~ g h t  ye1 lwvt 
chromatophores, a ventral pair f l  arbking the morith 
and a corresponding dorsal palr. TIlese a re  opaque 
and appear yellow only III  ref lected 1 ~ g h t .  They a re  
first seen in  205-250 11 trockophnres and are  small 
and round, but a t  l a t e r  s tages numerous elaborately 
branched Drocesses develop. They a r e  r e t s ~ n e d  
through rnetamorphosi s when s:or~ l a r  chronatophares 
appear dorsa l ly  on each segment, thereby producing 
the  c h a r a c t e r ~ s t i c  add l t  co lc r  partern. Cacva7 eyes 
a r e  red, and f a i a t  brown smudges may be present 
around t h e  mouth.  h small n~mber 05 larvae rrere 
d Iscovered with chocol ate-hrotin guts, bi i t  o therzj~se 
~ d e n t i c a ?  t o  the green larvae. Xi: seerls 1 ikely t h a t  
these  a l s o  belong t o  P, mucosa. The larvae da not 
devei op a t e l  otroch. 

Larvae reachea a length o f  550 p and nine seg- 
ments before metamarphosl s occdrred. L6rvae o f  t h l  s 
s i z e  w ~ l l  metamorphose combletely within about a day 
I '  t he  trochophores are  ~ s o l z t e d  Into i ~ n g e r  bawls. 
I P  nature i t  appears there  rnsy be arr additional 
p e r ~ o d  of trunk el oiigat 1 9 n  before ineQamorphosi s 
without the  a d d ~ t ~ a n  o f  new segments S I W C  3-segirlerit 
l a rvae  up t o  800 LI i n  lenqtb were col lected,  Seg 
ments a r e  added very rapidly a f t e r  m e t a ~ o r ? h a s r s ~  
One speclrnen ~ncreased  to 10 segrieilts dqld a i e ~ g t h  
o f  8 inrl w ~ t h l n  2 i l k  of me:amorphosi s ,  ap:)axenEly 
without f e e d ~ n g .  Setaae a re  c o ~ p o ~ ~ n d ,  P, mucosa I S  
t h e  most a b u ~ d a n t  phyl l o d o c ~ d  I n  tne Bay, $resent 11- 
a l l  i n t e r t ~ d a l  and most s u b t ~ d a l  sanlples of rrud. 
A i  1 soecjmens riere small (2-3 c i l  long? and ~ h p l r  
r rpe  ova were pale green. 

-. e IF, 5&-57.  PhylZodoce nucosa 

54a, trochophore, c i  r c u l a r  muss les con t rac t ed  
54b. t rochophore ,  Zocpirudina? muscles 

c o n t r a c ~ e d  
55-56. rnetarrochoph.3re 3 t agzs  
57. d u r s a i  viiiw of segille~lts of a newly 

metanorp i l os r i i  j ~ r y r n i i c  



E t e o n e  l a n g a  (Fabricius  1783) 

The la rges t  eggs found in rlFe ad~11ts  were 
i l 0  i, In diameter, yo1 ky and 1 ight  brorii~. Plank- 
ton ic  s tages  were found from the end of April t o  mid 
June with g rea tes t  concentration r n  May. Trocho- 
phores had the  so l id  c o n s t r u c t ~ o n  t y o ~ c a l  o f  
phyl lodocid larvae,  the c h a r a c t e r i s t i c  f rontal  organ 
and rfieniscotroch, and red eyes. They drffered from 
trochophores of Phyjilodoce in having a brown or  gold 
colored gut and no chronato~hores.  Further, s t e o n e  
l a rvae  never exceeded 300 IJ I n  height. 

81 1 E. l o n q a  larvae over 200 v ~q height 
metamorphosed when isolated i n  f inger  bowls. 
Metamorphosis of variously s i red  xrochophores from 
t h e  plankton thus produced an assortinent of 
se t igerous  s tages differing in number or segments. 
Setigerous s tages w i t h  up t o  eight  segcients were 
a l s o  o b t a ~ n e d  f r o ~ i  the ulankton. Lengths f o r  
specimens from plankton were as  follows: w ~ t h  four 
s e t ~ g e r s ,  350 JJ, with f ~ v e  s e t i g e r s ,  500 p ,  and S I X  

s e i i g e r s ,  700-750 u. Setae a re  compound' These 
s tages iiere marked tilth a number of dark green 
spo ts ,  concentrated on the dorsal surface o i  the 
prosion~iuni and f - r r s t f few segments, and on xhe 
pygidium, T h ~ s  pigmentarion was qu i te  variable ,  
however, b e i n g  conspicuous in some specimens and 
d1111ost absent in  otliers. The degree of ileveloii,iient 
o f  c e r t a i n  s t ruc tures  such as tentacular  c i r r i  a l so  
varied between individuals. Rasmussen (1956) 
described s lmi la r  v a r i a b i l i t y  in E. ion92 larvae 
from Denmark. 

E t e o n e  l o n g a  was fouvd lil small numbers 1'7 a i l  
mud subs t ra tes .  E, longa i s  c lea r ly  the mast comnoii 
species of the  genus ? n  tbe area,  so a l l  E t e o n e  
larvae found were a t t r tbu ied  t o  th2s species. These 
matched descr io t lons  of Rasmussen (1956j f o r  E. 
l o n g a  f r o n  Deninark. Blake (1915) p rov~des  some 
f u r t h e r  d i s c u s s ~ o n  of Eteone  iarvae. 

Flg. 58-52. E t e o n e  lonija 
58-59, t r o c h o p h r r e s  
6 0 .  m r t a t r o c h o p h o r e  from a l a b o r a t o r y  

cri i i lure 
61. ~ e t a t r o c h o p h o r i .  from the p l a n k t o a  
6 2 .  r iectoct laete from t h e  plankton 



Eggs taken Fronl P I E  a d ~ l t s  were grey-green In  
masses, b u t  w h ~ t r  sh and trans1 ucent ~ n d  ~ v ~ d u a l  iy ,  
Eggis were i r r e g ~ l a *  ~n shape when sparixied, o ~ t  
swelled ; n  sea t ~ a t e r  to  a ~ u n ~ i o r n  d i a w r e r  GF lC0 V- 
Cleavage ~roduced  3 s~d~mi~ilrg s tage only 85 111 

d~arneter  so tha t  the x3fp1ca7 appedranw of the 
Lepldcjnotus t r o ~ o ; 3 h o r e  before iia:ch?ng iras o f  a 
w h ~ t ~ s h  rhoinbold enclosed wth-rn 7 t s  larger  egg 
membrane. The t roc  hophores d e e r  oped a pron2i ncnr 
mouth, one pal? of black eyes and a few black 
smudges above the prototrach, but grew no "arger  
than 90-95 G rn tilameter w ~ t t o u t  food. Larvae 
reared I n  i a t e  k p r ~ l  a t  10°C took 5 d t o  develop to 
a feeding szage, 21thout focd, larvae survwed 
about 3 wk. Larvae reared I P  July a t  14°C survived 
oniy I ruk. 

D ~ s t ~ n c t ? v e  polynolo larvae ifere noted r n  t ~ e  
plankton w h l c r l  could he a tb r ib  i?ed i-r-i-h cerAar:ity to  
i,ee~ido~ntus squarnator: d e s p ~  t f  the  $act thai tney 
could be found oniy I n  May,  me and July and nct 
through t h e  whole p e r ~ o d  of t~irle t h a x  r ine 
Lepldomtus adul t s  could be caVected.  Zr i  m ~ d  
A p r ~ l  , a la rge  nwlber QF eggs and ci e a v a g ~  stages 
appeared In the  olankton ~ d e n t ~ c a l  t o  those from 
7 aboratory f e r t l i  izat3ons of Lepzda~r:rr~s C g q s .  As 
i ~ t h  che appearance o f  ,Har~othoe eggs ? n  planktop, 
t h ~ s  outburst was over In a week and a16 ro t  reciir. 
Uplnonotos trochophores of varloiis ea r ly  stages 
were recovered throu3h Yay, Later s tages became 
more abundant and reached grea tes t  numSers I n  l a t e  
June and ear ly  July.  Larvae here ra re  ay l a t e  July 
and absent ~n August .  Lepidonotirs trochophores wpre 
thus seen o i e r  a longer pevod of time t h a n  those o f  
Narmthoe ~zobrlcata, but were riever as numerous as 
Harnorhoe larvae were I P  m3d A p r ~ i .  Large n~rnbers 
o f  recent ly s e t t l e d  s tages of r-pldonu~us were 
recovered from the 5ottom samples r n  rina J ~ l j r .  
These were 606-650 10 length arid agreed dn a17 
respects  wlt"lte descr iot  ion o f  fiasr~ussen (1913) ., 

Lepidorlotus sgua:nsi:us t rochophures from 
Pdssamaquoddy Bay a re  d i s t inc t f  vel y pi grnented, The 
amount of pigment i s  var iable  so t h a t  sow larvae 
may appear almost unpigmented, b u t  when pigment i s  
present t h e  pattern i s  always the same: A prominent 
band of black pigment grains  occ:irs J u s t  an te r io r  t o  
t l e  prototroch with l e s s e r  bands about the eyes and 
mouth. The eyes a re  black; th ree  pairs deveiop by 
t h e  1 a t e  netatrochophore stage, Tissue around the 
mouth i s  yel iov~ish or  brown, :'he trochopkore gill. 
d i d  not appear colored; i t  may contz in  yellowish 
debr i s ,  but i s  never green as i n  aarnothne larvae. 
I t  i s  possi bi e t h a t  trochophores of l,c~pidonoti;s w i t h  
very 1 i t t l e  of the hi ack surface pigmentation could 
be confused with ~qarmot-ioe larvae -since gut  color  i s  
var iab le  and not a good c h a r a c t e r i s t i c  on which t o  
separate  species. i n  Lepidorrotus, the pat tern of 
sur face  pigment found in the trochophore i s  ioain- 
ta ined through metainorphosis so t h a t  the head o f t h e  
s e t i g e r  i s  smudged with bl ack poster ior ly while the  
f ron ta l  region i s  brown o r  ye1 low* The re-nainder of 
the s e t i g e r  body may be variously ~ a r k e d  with black, 
but never prominently, Seide a re  siii:lci* 'The 
author" observations on larval  p i  gmer~tattion d i f f e r  
from those of Cazaux (1968). 

r,epir?cno:-tis s q i ~ a ~ i a r i r s  i s  found i n t e r t i d a l  'I y and 
subtidal1.y througi;oiit t he  Bay on a l l  hard sub- 
s t r a t e s ,  Sexiially nlatiire specimens cazld  be 
collecbed throughuiat the spring acd sumiier.. F e r t i -  
1 i za t ions  i~erformed i n  Apr i l  were of necessj ty  with 
eggs cut from the Fe;icale and were not always 
s u c c e s s f i l ~  After  #June, i.iorn:s spawned more or l e s s  
sporrtaneoc:sly during the night a f t e r  co l l  ect lon.  
Very Few OF the warns were Found to  be spacaned out 
even in i a t e  August a 

Fig. 63-68. 
63. 
SG . 
65, 
66. 
67. 
65. 

i,e~?idunotiis sqoamatus 
u a f e r t  F L i z e d  egg 
irocbophor2s b r f o c r  hatching 
newly h a t c h e s  t eochophore 
f e zd ing  t roehophore 
metairornoghorz 
dorsal view of prostor;iurn of a 
nec tocbaeie 



Eggs taken iron1 r ipe adui t s  were w h i t "  soiiie- 
what y o l k y  and 145-256 it i n  diameter. Spawning 
occurs readi ly in tkie I aboratory, ai:d a r t i f j c i a l  
f e r t i l i z a t i o n s  can be done without d i f f i c u l t y .  

A s ing le  s e r i e s  of Harmotkoe 1 arvae was 
co l lec ted  i n  the  plankton frair; l a t e  Idarch "Irough 
Apr i  I -. These were the  only trachophore-1 i ke 1 arvae 
in  the  plankton diiring t h i s  per iod.  On seLt1 i n g ,  
l a t e - s t a g e  larvae proved to be fi, imbricata. I t  
seems reasonable t o  assume t h a t  most i f  not a l l  of 
t h e  larvae of t h i s  s e r l e s  belong t o  K. imbricata, 

The S I  r s t  si  gn of spzwnrng \ids "re appearawe 
In the  plankton 3ur'ing t+e  "Lhlrcl iioek oz March of 
l a rge  numbers 97 eqgs and c i e a g ~ g e  stages. 
Throughout P D ~ J  l the nimber of feed ~ n g  rnchophores 
i n  the  pl ankcon I  creased stead1 ly, r e a c i ~ n g  
g r e a t e s t  numbers I n  the  t b ~ r d  week of 3pr17, bur 
eggs and cl-avage s tages were not Found i n  the 
plankton a f t o r  Marck, The eggs and cipavaqe stages 
were irh;te a?d opaque, and developed Srovilisb 
smudges dtirilg cleavage sn tnaz the r ~ s b l t ~ n g  
swinwi:ng stag", iras a t  f ~ r s t  o~aqi le  w ~ t k  a bro'in~sh 
t inge ,  Durilg ea r ly  April the  f e ~ d y n g  staqes were 
t ransoarent  , arld t h e ~ r  guts liere usual 1, empty. 
Later  I n  April l a rvae  were greenisi. o r  yel low?sl~ dlie 
t o  the  preseqce of colored 071 d r o ~ l e t s  In the  rial1 s 
o f  t h e  stomach- T"i deve lopent  of colo- I n  the  gut 
para l le led  the l rc rease  IT] ciiatorn numners and so 1s 
possibly a consequence o f  ~ n c r e a s e d  f e e d ~ r g .  

Var~ous  l a t e  stiiges of H. ?mbricata ;!ere found 
during ?day, biit itere ncder abundant a f t e r  Apr i l .  
There was slight overlap of spaitnlng lrr h, imbrlcata 
and Z r p i d u r i o i - ~ s  sqrdamai-ui; 50 thdt  t r ~ ~ l l ~ p ~ l o ' t ! ~  o f  
b o ~ h  species  could be f o ~ n d  t o q e ~ h e r ,  b u t  t h i s  
happened only ?n ear ly  May. J u v e n ~ l e s  of H, 
lmbrlcatd c011 ected In nld  Jb ly  by dredge were a1 1 
2-3 m I n  length, Bottom stages o f  12epldonotus 
squa?intus tai,en :n the sai73e col i ectlon were a1 1 
recent ly oretarorphosed. 

'hrodghout i t s  developenc the P. ~vbricata 
1 arva 7s t i ~ t l l o ~ t  13s t - inc t  surface pa grnenta?;Yon, 
F a ~ n t  hrowslsh rnark7qgs may appear asourd the mouth, 
and tiire0 p a 7 r s  of black eyes a re  develcped by the  
1 a t e  iretazrochophore stage., Tile larval  h a y  i s  of 
t y p ~ c a l  ~ > o l y n o ~ d  shape and 1s domlnatnd +y the  l a rge  
a r d  s p a c ~ o u s  sxomach. 50th g u t  and ectoderin are  
coristrilczed of re1 at1 vely dei i ca fe  en1 tile1 la. In 
this respect  riiir~otboe larvae are  s t r u c t u r a l l y  
r a t h e r  d - f f e r e n t  FXI~JI I  the very so1 13 larvae o f  
phyi i o d o c ~ d s .  The 1 ar-vae swim rapt dip \,hen small 
and rirorp sloirly as they en1 arge. The body :s not 
ve-y nt~scul  ar.  rh1s 1s e s ~ e c 7 a I l y  not iceable 7 q  the  
l a t e  metatrochophcre wben j a r a o o d ~ a ,  though 
developed, r e r w  n ln.noh~1 e,  the  se tae  o w j e c t i  ng  
r1gld;y froii. blocks of deve1 o p n g  zrbnk sesoderm. 
" letar~orphes~nq stages a re  670-703 li ionq rt??;h e ight  
seghrien3 and s~mpl e setae.  Rasi~ussen (1956) 
provides q i i ~  t e  c o i ~ l  oze d e s c r ~  p t ~ o n s  of 11, ~mbricdta 
l  a r iae .  ?kc present a u t h o - k  s a s e r i i a t ~  ons sbppot-t 
h ~ s  d e s c r i p t i o ~ s  very c lose ly ,  but c l ~ f f e r  snioe$ihat 
from those of Tkorsen (1945) and Cazaux (1Q63), 
especlal  l y  w ~ t h  regard t o  si grnentallon and egg s ?  ze. 
Egg size appears t o  be qd3:e r a r ~ a b i e  i r  I!, 
lrnbrlcata however {Rasriusseri 1956, Blake 1975). 

iiarmotkoe imbricatz  i s  fourid s:i??tidal l y  
throughcut the  Bzy i n  i a rge  n.;n!~i.rs and on a71 t.ypes 
of bottcms. H ,  extenunta and H-. oerst-edi are a1 SO 
reportec,  but the alithor cncorinterec? adul ts  of these 
species  only r a r e i y ,  adu l t  H ,  imbricata taken by 
dredge were found with r ipe gaaetes through rriid 
April a f t e r  which sexaai i g  r5pe specimens became 
rare .  

Fig. 59-73, Hamothhoe inl l ir ic- i ta  
69. cleaving egg 
7 0 .  trocliophore be'orr ha tc i i ing  
71.  newly trarrhi-.d t rr>chophore 
72. f e e d i n g  trocl~opi~orr 
73. metat rvchopilove 



Eggs 9f S. spir-ilbn are y ~ l k j ' ~  p i n k  2nd a b ~ u t  1% v I n  alamcter, Fqqs a r e  brooded 3n t h e  parent tube 
a ~ d  hatch as t y p ~ c d l  Splrorbl5 larvae 3 s s e ~ i ~  about a ~ d  s e t t l e  i ~ t b l n  -bout a day,  :nd-iv~dlials o f  s, 
splrlllum breed thi.owghouiL thp 'prlng and summer In Passamaqtiodady Baj ?leg7qrri-ig ebout - s ~ d  87-11, but do not 
a p w a r  t o  breed In tk ewntec as reported by Rothl ~ s b e r g  ji97d)s !iirvae are  so~e t?~; i i ?s  found In plankton hauls 
and a r e  d ~ s t ~ n g i i ~ s b e d  by the p l r k  yolk st111 present I n  the gut  region, i n  s ,  aii*ea:zs eggs dna larval yolk 
a r e  ddrk bruwri, anti the  l a r l a e  are  more robust. 5, Borealis was not a5 co1rfloi7 i n  the Ray as elsewhere along 
t h e  coast and larvae were pot seen I n  the o!ankten. 'iogiund (iq51, d e s c r ~ b e s  ind i ~ g ~ r e s  larvae of both 
speccls  from Sweden and grves rnierei-ict.~ +c. a d d ~ f  ispal  larval d e s c r ~ y r ~ c r : s -  C.  s p - i r i i l v n  i s  found attached to 
h y d r o ~ d s  r n  deeper parts  s f  the Bay ?ear the passages there  t ida l  c i i r * ~ i l t ~  keep i-he bottorl r e i a t ~ v e i y  f r e e  of 
mud 

Pholoe nrnuta (Fabric i us 1730: 

The egqs a re  t ranslucent  rndivrdually and 85 u 
In diameter when ripe. PI anktonrc stagt--;, nosr iy of 
four  and f i v e  segments, were found i n  s i~a ;  I 31urnSers 
f o r  about a ronth beglnnlng the second week oi June. 
Larvae are s i v i l a r  t o  those of polynolds dqffering 
frnin ~arm~thoc and Lepldarotus &ref jji -ri sl zc-, 15  
having co~~pound  ra ther  than s iripi e setde,  arld rn the 
orecocious development o f  setae reia'lve t o  e l y L r a -  
Trochopho-es are  t ransparent  \/?ti? one palp o f  b1 ~ C K  
eyes, farapodiai lobes iiiltli se tac  deve'oy then the 
trochophores are  about 250 v ~n h e ~ g h t .  Fverage 
lengths f o r  seirgerous larvae a re :  wl:h three 
s e t ~ g e p s ,  280 v ,  four  s e t i g e r s ,  320 z ~ ,  and f1 i e  
s e t ~ g e r s ,  360 v ,  Judgrng from the egg s ize ,  F, 
mlnyta t r-ochophcr-es c i  ear ly  riust be pl anktotroph-ic.  
The we1 l f i  11 ed gilts of recently metamorphosed 
la rvae  may, however, dis tend the body darsa l ly  t o  
gjve a hunp-back appearance. This has causea them 
t o  be confused r i ~ t h  l e c ~ t h o t r o p l c   erea ad larvae I n  
t h e  past* Larger eggs a re  recorded i r o r ,  P, mlndta 
popul a t ions  In irlore northerly 3 at1 tudes,  suggesti ng 
t h e  lar?iae play rely l e s s  on p'anktntroohy i l  those 
.eg:ons (Cur t i s  1977, Sveshni kov 1960). Var 17us 
la rva l  s tages are  frgured by Blake j1975j a d  
Sveshnikov (1960, 1951), and a g?oeral d l ~ ~ ~ ~ s l o n  8: 
Pholoe i arvae i s  glven by Cazaux :?968]. 

Adult ?. mlnat, are  incanspsct ous h e c a d s ~  3f 
t h e ~ r  small s ize ,  but are  f c ~ n d  I n  suve wnners  
sub t ida l ly  I n  so f t  r n ~ d  along banks a t  the n n u t h  of 
S t .  Croix R~i ie r  (Navy i s land) .  Ripe *emales are  
p ~ n k  or pink-orange ventral ly  due t o  the presence of  
eggs I n  the  body, 

Fig. 71-76, Phaloe m i r ~ t r t a  
74-75. netatr~chophnre stages 
76. ~ectuchaete 



Spjonic' i a r t ~ d e ,  ti-ou$h a conspjc~o. ;s  part of 
the i ar.:ai p i  ankrcn, were not. >;-l~~;ii?eci i n  detai '!  i'or 
t i l j  s stxtidy, arid +he a&:! t s  have n c t  i,ecii we1 3 
co l lec ted  ir, Passar;layiioddy Bay.. Late stage larvae 
col iected fro::] the pl ar?'iton w? :? sur,;i\ir an:! 
inetai~orpliose i f  isolated i n  f inger  boiils ard kept 
f r e e  of bac te r ia ,  so i t  i s  r e l a t i v e l y  easy to  t race  
development througii to  jiivenile benthic stages. 
There i s  an extensbie l i t e r a t u r e  on sjiiorlid larvae 
covering most of the spectes t i l a t a r e  knovm for  the 
Passamaquodciy Bay area. iiannerz (1955) provides the 
most co:rr[:l e t e  survey ON ar-vai s t ruct i i re ,  afid Sison 
(1967, 1958j has sorted oui the synonymtes anlong the  
species  t h a t  :muid be e n c o ~ i n t ~ r e d .  

The fai~iily Spioriidae i s  susdi ,~idec '  into t:~o 
rnajsr grodps. Species In the f i r s t  35 ckese hate 
eggs w r t i i  a tilick:-rial led ch-iricn and larvae w - i t h  
e n t i  re ly  pelagic de'iel oy:ent. in the second group, 
t h e  eggs have a thin-wailed chorion and the larvae 
may be brooded. Spioqicl larvae of  aclvar~ced s tages 
ai~peareri in 1 arge nunbers i n  t h e  pl ankton '.hrot:giiout 
t h e  spring. These, with the exception of larvae of 
Prinnospis steei~striipi~ be1 nnged excl us i  -el y t o  the 
second group, bein!, sijecies of Pclydora and Spio. 
Larvae of poi ydord gilddrilobata appeared f j  r s t  and 
i n  g rea tes t  nu~nbers, They could be col lected fr0ii1 
i a t e  March to l a t e  ?lay, An additional tyae of 
Polydnra l a rva  was abnr~da:?t froin l a t e  PApri? to  Jane. 
These were c i  the  P. ciliata type with two dorsal 
rows of s t e l  1 a t e  bl ack chromatsphores oa tile more 
pos te r io r  s e g ~ e n t s ,  and presun~abiy w r e  : aruae of P .  
ligni o r  P, xelisterf. Larvae of ",lo other Polydoca 
snec ies  were found in sinaller niinbers i n  Flay and 
June. Blake (1964) provides descri i~t ioi is  and a key 
f o r  deterniinini; the larvae v j i i h  r emrks  an the tirr?es 
of t h e i r  appearance off the coast of Zajne. Some 
spio l a rvae  were found in April and Nay, and s e t t l e d  
s tages  of spio fiiLicorn.i:; were recovered from 
s e t t l  ing bo t t l es .  

Three types of thick-mezbraned eggs were foz~rjd 
i n  the  [:I ankton. Eggs, cleavage s tages and 
3-se"L gcr 1 arvae of the Si r s t t t y p e  apileai-ed d i r i  ng 
the l a s t  2 wk of :larch and Fnto April w i t h  the l a s t  
eggs Seing found in mid Apr i l ,  [ggs were very 
yo: ky, c::aque aid crezi:~-co:ored. T'i~ey oanged fi-om 
180-236 p in ciianreter ard haii a de l jca te  chorion 
250-30Q u i n  diaiiietcr w i t h  a r e t i c u l a t e  pat tern on 
- i ts  surface,  but wi  tho:^?: ob~ioirs  vesicl es. Eggs 
could be raised in f inger  bowls t o  trochophores 
21" in height: and ,.o opaqiie, brc\:rlisll hatching 
s tages with th ree  segreni-s a ~ d  231) 2 long. The 
chorion wzs cl osely n:c; ded arcur~d tire t-ochopbore 
s tage ,  b u t  had fragiwnteci and siougl.ed 1ff  by the 
s e t i g e r  stage. A s i n g l e  pair of slack eyes, icng 
provisional setae and the te lo t roch  developed a t  
about tile sarie tiirle in tlle i a t e  Lrochopilore, Both 
trochophores and s e t i  gers \;ere sl uggjsh swiii*iiers. 
1-arvae rriore advanced thar the 3-segirient s tage were 
not found in the plankton and, durins  the tiext Pew 
months, no la rger  larvae biirned up that. cogid have 
belonged t o  a genus with thick-mernbraned eggs except 
those of Prionospio, Adiilts o f  scdelepis sguanata 
(MU1 I e r  1806) have been col i ec ted near Eastport (M. 
P e t t i  bone, pers. comn.) and ixionice cirrata (Sars  
1861j i s  knovm Prom Passamaquodd:~ Eay, 30th have 
thick-mezbraned eggs, but the eggs a.id larvae jus t  
described mcst c losely resenh! e ?iibl isiind ciezrr?p- 
t i n s  f o r  scolelepis sqiiarnata. F, 1-0". c ~ ~ ~ i p i e t ~ ?  
discussion cf the Zar~ia? developi:ienr_ cF s. synaciata 
( a s  Nerine ~aiiosa) i s  given hy kannerz (1956). 

R secona type of thick-se;fibraned egg was 
recovered from the olarikton a t  various tiines frorn 
mid Seate:nber t e  i:ove!;zber. Eggs were very opaque, 
yolky, brown and 250 u in diameter. The chorion was 
~ u c h  thicker  than tha: ef the egg a t t r ibu ted  t o  
scolelepis ( a h w e )  wirh both a r e t i c u l a t e  surface 
pat tern and proii~inent vesici es ,  The eggs probably 
belong Lo Lrlonice cirrata a feii specjii!ens of i.hich 
were co'iiected around the Hioi ogical S ta t ion ,  Ripe 
adul t s  ciil I ected in ea r ly  s u m e r  ?;:ere f i l l e d  w i t h  
very yolky, brown eggs 230 ii i n  diameter w i t h  a 
th ick  chorion. Hannerz (19561 describes the larvae 
of t h i s  six?ccis, b u t  larvae n~atching his descrip- 
t i o n s  were not recovered frcm Passa:naqiioddy Say. 

Fig. 77-75. ScoZeiapLs squamata 
7 7 .  c l e a v i n g  r g g  
78. I-sstiger larva eaciosza  in the egg 

i?ei;'i rani' 
Fig. 79. Laonice? cirrat-a , c iea'viiig egg 



Prionospio steenstrupi !"?a1 increi~ 1367 

The tlli rd type of thick-nienhraned egg appeared 
i n  the plankton during the second aeek in May, 
-hese VJere t r a n s l ~ c e n t ,  whitish dnd ?n? P i n  
diaiileter with a d e l i c a t e  anc 'Iery Faint ly <:extured 
chorion. Tie planktonic eg?s cculd bs a t t r ibu ted  to  
.?riono.spio steonstrupi by campar.; n g  the111 v i  th 
unspawned eggs frorr~ the arjuii worms. These a re  
found in 1 arge niinrbers i n  si-al low ::ad aicing the 
'ovier- St* CroSx channel (bla>dy Island]. Eggs ant! 
hatchine s tages were recojiered fro111 the plarrktan 
throughout [May and ear ly  June. The hatching siiicje 
was 200-250 ir long  with a transparent body and sn~al i  
red eyes, so dark as t o  appear h!ack i n  so:ne cases. 
The two anal c i r r i  a re  ckarzcter i  s t i c .  4dvanced 
s tages were conmon from l a t e  Jgne through Ju ly ,  and 
could be reco\iered as l a t e  as nlid A u g u s t .  The 
larvae were extreinely abundant in ear ly J u l y ,  some- 
times coinparable i n  numbers t o  the  Aprjl 0 i i t b u r s 0 a i  
.earmothoe 1 arvae. Advanced Prionospio ! arvaii can be 
e a s i l y  dis t inguished ?roil: a i l  the other  s p i o n i d  
:arvae ixentioned here by t h e i r  extreiie length and 
slenderness, by the presence of four anal c i r r i ,  and 
by t h e  shortness of the palps i n  a l l  hiit :he nos t  
advanced stages. p. steenstrupi larvae are 
unpi qnented, though the  Iread and pycjidiu:~ itlay 
develop an orange t inge  i r  oitier larvae. The larvae 
s w i m  very rapidly and coi l  i l t o  a t i g h t  b z l i  k i t h  
t h e i r  setae directed outwarti when disturbed. 

F i g .  80-92. F ' r i ~ n o s ~ i o  s t e ~ n s i r i ! p i  
80. u n " l r ; i l i z e i i  sap 
81. c l e a v i n g  egg 
82. ni.w!y h a t c h e d  setigerous larva 
83. aiivniiced pelagic stage 

Xutoly~us sp. 

Four species of Autolytus were taund i n  the 
Bay: A. coriiutus, .4. f~scfztns, a, prisr.iclr ictis and 
A, alexar:dri, The benthic stei;i for'r;: of A, corr;uttis 
was abundant sub t ida l ly  on rocks and hydroids while 
o ther  nutoiytus specres were found mainly as 
swin~nling s tolons.  Pi gures 84-89 i l l  us i ra te  
gastrul  ae and 1 arvae of various species. Accordinq 
t o  Pettibone (1963) t h e  reprod~ict ive stoloi:s a re  
produced during the  who1 e year i n  a i l  foii- species ,  
but a re  produced Fore rapidly and s o  are  inore aburr- 
dant in the suminer months. The only othe- s y l i i d s  
recovered i n  any numbers iroii~ benti-iic habi tats  viere 
species  of ii~iniite mud-dtie'l! i n g  fornis scch as Exngcic?~ 
hebes, Exogone v e r i l g e r a ,  ParapionnsyI: is 
longicirratd and Sphaerosyliis erinareiis , 

Fig. 84-89. Autclytus sp,, gastru!ao arid iarvae 
i-aken from rile Drrlod sacs of swimxing  
s t o l u i ? i  

R L - 8 5 ,  A ,  cornut:ls 
86-87. A, slr-xar~~iri 
86. z?, fas~ia t2.s 

89 . A, primat icus 
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