
e52 SICB 2010 Annual Meeting Abstracts

4 8 .4  FERNANDES, D.A.O.*; PODOLSKY, R.D.; Grice Marine 
Laboratory, College of Charleston, SC; 
dafernan@ edisto.cofc.edu
The e f fe c ts  o f  th e  a sso c ia tio n  w ith  e e lg ra ss  on th e  
em b ryo n ic  d e v e lo p m e n t o f  th e  g a s tro p o d  H am in oea  
vesicu la  (G ould, 18 5 5 )
Marine gastropods commonly deposit egg masses in association 
w i th  p h o to s y n th e t i c  o rg a n ism s .  T he  g a s t r o p o d  H a m in o ea  
v e s ic u la  a t t a c h e s  i ts  egg  r ib b o n s  to  th e  e e lg r a s s  Z o s te r a  
m a rin a .  P h o to s y n th e s i s  by  s u c h  m a c r o p h y te  c a n  p ro v id e  
significant am ounts of oxygen to em bryos th roughou t  the  egg 
ribbon. Little is known, however, abou t the  ac tua l benefits  or 
costs to embryonic developm ent of this in tim ate association. I 
examined the effects of the association between H. vesicula  egg 
r ibbons and the  ee lgrass  Z. m arina  on developmental ra te  and 
la rva l  shell  leng th .  P ieces of H am inoea  vesicu la  egg  r ibbon  
w ere  p inned  into m esh -bo t tom  p las t ic  t rays.  Half  of th e  egg 
mass pieces w ere pinned onto Z. m arina  blades. Embryos were 
placed in outdoor tanks with flowing seaw ater  and raised under 
five d iffe ren t l ight conditions: 0%, 25%, 50%, 75% and 100% 
b locked  sun ligh t .  Em bryos  a t t a c h e d  to  e e lg ra s s  d eve loped  
significantly faster  under  good light conditions, whereas, under  
p o o r  l i g h t  c o n d i t i o n s ,  t h e  a s s o c i a t i o n  w i th  Z. m a r in a  
significantly increased development time. Under m oderate  light 
levels (25% - 50% blocked sunlight), development of H. vesicula 
w as  f a s t e r  w h e t h e r  em b ry o s  w e r e  a t t a c h e d  or  n o t  to  th e  
macrophyte. A significant decline in newly-hatched larvae shell 
leng th  was observed  a t  low light levels. The associa t ion  with 
eelgrass did not affect larval hatching size.
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C h em ica l C om m u n ica tion , K e y s to n e  M o lecu le s , and  
F orces S tru c tu r in g  N a tu ra l C o m m u n ities
Sensory  systems provide critical filters th a t  enable organism s 
to de tec t  and recognize valuable resources .  Trophic cascades, 
s t r u c t u r i n g  p o p u l a t i o n s  a n d  c o m m u n i t i e s ,  a r e  l a r g e l y  
determ ined  by trai t-m ediated  in teractions th a t  rely on sensory 
inpu ts .  C e r ta in  m olecu les ,  se rv ing  as chem ica l  s ignals ,  can  
establish the  course of community dynamics at multiple trophic 
levels .  H ere ,  we in v e s t ig a te d  th e  ro les  of s u r fa c e -a d so rb e d  
pro te ins  in m ediat ing  p reda to r-p rey  dynamics on wave-swept 
s h o r e s .  F o r  c u t i c l e / s h e l l  f o r m a t io n ,  b a r n a c l e s  (B a la n u s  
g landula)  a re  r e q u i r e d  to p ro d u ce  a h igh  m o lecu la r  weight,  
insoluble, glycoprotein complex. A prim ary subunit ( - 9 8  kDa) 
of this protein complex was isolated, purified, and, in field tests,  
evoked se t t lem en t  by conspecific larvae. The subun it  the reby  
o p e ra te s  as a sem ina l  r e c ru i tm e n t  cue. M oreover,  the  sam e 
co m p o u n d  t r i g g e r e d  a p r e d a to r y  r e s p o n s e  in  n u m e r ic a l ly  
do m in a n t  w helk  spec ie s  d is t r ib u te d  th r o u g h o u t  th e  e a s te rn  
Pacific (A canthinucella  spirata, N ucella  em arginata, N . ostrina, 
N . c a n a l ic u la ta ,  N . la m e llo s a ). S u ch  p r o te in s ,  th e r e f o r e ,  
s imultaneously influence dem ographic processes  th a t  enhance 
or diminish barnacle  populations. As dominant competitors for 
space, the  relative balance be tw een  barnacle  rec ru i tm en t  and 
predation  mortality has strong direct and indirect effects which 
influence community dynamics. F urtherm ore ,  the  ability of all 
whelks to detec t and respond to these signals suggests tha t  the 
b iog e o g ra p h y  of b a rnac le s ,  and  th e i r  popu la tion  stabili ty, is 
affected in com parable ways. The conserved response of many 
species to the same signal, and the  resu l tan t  cascading effects 
across multiple trophic levels, signify barnacle glycoproteins as 
keystone molecules th a t  s truc tu re  communities on wave-swept 
shores.
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C o m m u n ity  eco lo g y , ev o lu tio n , an d  m o le c u le s  o f  k e y s to n e  
s ig n if ica n ce
The keystone species concept is seminal in ecological theory. It 
involves species whose impacts on communities are far g rea te r  
th a n  would  be  p re d ic te d  from  th e i r  re la t iv e  a b u n d a n c e s  or 
biomasses. Similarly, select neuroactive compounds function in 
k e y s to n e  ro le s .  T hey  a re  r a r e  w i th in  n a t u r a l  h a b i t a t s  b u t  
connect such seemingly d ispara te  p rocesses  as microbial loop 
dynamics and apex predation .  O utstanding  examples draw  on 
four d is t inc t  se ts  of com pounds: d im ethylsu lfon iopropiona te  
(DMSP and metabolites),  te trodotoxin  (TTX and its p recursor ,  
arg in ine) , saxitoxin (STX), and  pyrro liz id ine  a lkaloids (PAs). 
In troduced  into a respective  community by one, or only a few, 
au to tro p h ic  or m ic rob ia l  species ,  th e se  m olecu les  orig inally  
fu n c t io n  in c h e m ic a l  d e fen se .  W hen  b o r ro w e d  by r e s i s t a n t  
consum er  species, however, they  are  u sed  e i the r  in chemical 
de fense  ag a in s t  h ig h e r-o rd e r  p red a to rs ,  or as chem osenso ry  
cues th a t  elici t  c o u r tsh ip  and  m ating ,  a larm , and  p r e d a to ry  
s e a r c h .  R e q u i s i t e  to  t h e s e  m u l t i f u n c t i o n a l  p r o p e r t i e s ,  
b io s y n t h e t i c  c a p a c i ty  f i r s t  ev o lv es  w i th  m e c h a n i s m s  fo r  
au to im m u n i ty  a n d /o r  tox in  s to r a g e  in  p r im a ry  p r o d u c e r s .  
Subsequently, consumers evolve resis tances or tolerances, and 
th e  to x in s  a r e  t r a n s f e r r e d  t h r o u g h  food w e b s  v ia  t r o p h ic  
i n t e r a c t i o n s .  In  c o n s u m e r s ,  m e c h a n i s m s  d e v e l o p  f o r  
recognizing toxins as feeding cues, and eventually as signals or 
p h erom ones  in chem ical com m unica tion  within, o r  betw een , 
s p e c i e s .  T h r o u g h  c o n v e r g e n t  e v o l u t io n ,  o n e ,  o r  a few , 
neuroac tive  com pounds thus  inform phylogenetica lly  diverse 
species in a given community. These se lec t molecules initiate 
major direct and indirect effects, causing potent reverberations 
and  s t r u c tu r in g  r e s p e c t iv e  co m m u n it ies  w ith in  te r r e s t r i a l ,  
freshwater, coastal-ocean and open-ocean habitats.
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P re y  p ro c e s s in g  in  ch im a ero id  f ish e s
Holocephalans are  uniquely derived for durophagy: the  u pper  
j a w  is  f u s e d  to  t h e  n e u r o c r a n i u m  ( h o lo s ty ly ) ,  a n d  a l l  
chimaeriform holocephalans, extinct and extant, possess tooth 
plates. Yet, for the  th ree  ex tan t families, au thors  have posited 
th a t  th e re  has been  a gradua l t rans i t ion  away from a re liance 
on crushing benthic prey. The Callorhynchidae (Callorhynchus) 
a re  the m ost like ances tra l chimaeriforms in the ir  morphology. 
H ow ever,  th e  C h im ae r id ae  (H yd ro la g u s  and  C h im a era ) a re  
described as being less suited for crushing, and more reliant on 
s u c t io n  p re y  c a p tu re .  We se t  o u t  to q u an t ify  d i f fe ren ce s  in 
morphology and perform ance between  these  two chimaeriform 
g r o u p s ,  a n d  s p e c i f i c a l l y  to  t e s t  t h e  h y p o t h e s i s  t h a t  
C a llo rh y n c h u s  is c a p a b le  of p r o c e s s in g  h a r d e r  p r e y  th a n  
H yd ro la g u s  o r  C him aera . C ran ia l  and  m u s c u la r  d a ta  w ere  
collected from a size range  ( - 1 0  individuals) of C allorhynchus 
callorhynchus, H ydrolagus colliei, and Chimaera m onstrosa. A 
PCA on ex ternal head  m easu rem en ts  sugges ted  th a t  th e re  are 
d i f f e r e n c e s  in  h e a d  s h a p e ,  b u t  c o n t r a r y  to  p r e d i c t i o n s ,  
Chim aera  was d iffe ren t from C allorhynchus  and H ydrolagus. 
However, MANCOVA, used  to com pare  e s t im a ted  b ite  forces 
am o n g  th e  t h r e e  sp e c ie s ,  w ith  h e a d  w id th  as  a c o v a r ia te ,  
revealed  th a t  C allorhynchus  tended  to differ from H ydrolagus  
and Chimaera. Additional s ta tis t ica l exploration of the  cranial 
and m uscu la r  variab les  used  to g en e ra te  b ite force es t im ates  
furthe r  supported  such perform ance differences. Interestingly, 
CT scans of Callorhynchus and H ydrolagus revealed only subtle 
d i f f e r e n c e s  in  t h e  a m o u n t  o f  s k e l e t a l  c a l c i f i c a t i o n  
( re in fo rcem en t) ,  w h ich  was s l igh t  in b o th  spec ie s .  F u r th e r ,  
C a l lo r h y n c h u s  a p p e a r s  to  p o s s e s s  s o m e  r e d  a d d u c t o r  
musculature, which, if confirmed, yields significantly lower bite 
force es t im ates .  Thusly, it rem a ins  u n c lea r  if the  ch im aero id  
feeding paradigm is supported.
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