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S yn g n a th id  fe e d in g  a p p a ra tu s  m orph o logy: lo n g  vs  sh o r t  
sn o u ts
The fam ily  S y n g n a th id a e  (G a ste ro s te ifo rm es) en c o m p a sses  
p ip e f is h e s  an d  s e a h o r s e s ,  w h ich  a re  c h a r a c te r iz e d  by an  
e longated  snou t w ith sm all te rm in al jaw s. They are  ex trem ely  
fast suction  feeders, w ith a feeding strike  consisting  of a rap id  
n e u r o c ra n ia l  e le v a tio n  a c c o m p a n ie d  by a n  e q u a lly  r a p id  
r e t r a c t io n  of th e  hyoid . W ith in  th e  fam ily , th e re  is a la rg e  
d iv e rs ity  in  sn o u t m orpho logy , w ith  v a r ia tio n  in  b o th  sn o u t 
le n g th  and  d ia m ete r. A long and  n a rro w  sn o u t is th o u g h t to 
increase  th e  flow ra te  of the incom ing w ate r and allows prey  to 
be c a p tu re d  from  a g re a te r  d is tan c e . H ow ever, it also  lim its 
prey  size, increases the m om ent of inertia  during snout ro tation  
and probably resu lts in h igher friction because of viscous forces 
becom ing m ore im portan t. So, is th e re  an advan tage of having 
a lo n g  s n o u t?  A re lo n g  sn o u te d  sy n g n a th id s  re a lly  f a s te r  
com pared  to  sh o rt sn o u ted  ones? K inem atical ana ly ses  show 
th a t  th e  sn o u t o f long  sn o u te d  p ip e fish e s  tra v e ls  a lo n g e r  
d istance  and so m ore elusive p rey  can  be caught, b u t velocity 
and  ac c e le ra tio n  w as lo w er in  th e  long sn o u te d  sy n g n a th id s  
com pared  to the  sh o rte r  snouted  ones. The aim of th is study is 
to investiga te  w h e th e r th ese  observed  k inem atical d ifferences 
can  be explained  by m orphological v a ria tio n  in  lever system s 
in v o lv e d  in  s u c t io n  f e e d in g .  A d e t a i l e d  m o r p h o lo g ic a l  
descrip tion  of the cranium  of a long and short snouted seahorse 
an d  of a long  and  sh o r t sn o u te d  p ip e fish  is given, b a se d  on 
c lea red  and sta ined  specim ens, d issections, h isto logical seria l 
sections, CT scans and g rap h ica l 3D reco n stru c tio n s . Special 
a t te n t io n  is p a id  to  th e  a n a to m y  of th e  l ig a m e n t / te n d o n  
a tta c h m e n ts  an d  a r tic u la tio n s  b e tw e e n  th e  m oveab le  u n its  
(lower jaw, hyoid, Suspensorium, neurocranium ).
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O rgan iza tion  an d  fu n c tio n  o f  la te ra l l in e  a ffe ren t n eu ro n s  
in  la rva l zeb ra fish
A fferen t n eu ro n s  of th e  ze b ra fish  p o s te rio r  la te ra l line re lay  
hydrodynam ic signals sensed  along the  body to the  h indbrain . 
We lab e led  ind iv idual n eu ro n s  to rev e a l th e ir  co nnections to 
single and m ultiple neurom asts along the body. E lectroporation  
of Alexa 647 in HUC-Kaede fish, a transgen ic  line expressing a 
p h o to -c o n v e rt ib le  p ro te in  u n d e r  c o n tro l of a p a n -n e u ro n a l 
prom otor, indicates th a t single and m ultiple-neurom ast afferent 
neurons co rrespond  to la te r  and early-born  cells, respectively. 
We no rm alized  gang lion  a re a  ac ro ss  ind iv iduals and  p lo tted  
position  of a ffe ren t n eu ro n s to show  th a t early -born  cells are 
loca ted  cen tra lly  in  th e  ganglion, w ith  new ly developing cells 
a d d e d  to  th e  p e r ip h e ry . W h o le-ce ll r e c o rd in g s  of a f f e re n t  
n eu rons show  an inverse re la tionsh ip  b e tw een  som a a re a  and 
in p u t  r e s i s t a n c e ,  w h e re  in p u t  r e s i s t a n c e  is a p ro x y  fo r  
excitability . Taken to g e th er, a p ic tu re  is em erg ing  th a t large, 
early-born cells are less excitable and m ay therefo re  fire only to 
s tro n g  h y d ro d y n am ic  s tim u li a c ro ss  th e  w ho le  body, w hile 
small, la ter-born  cells th a t are m ore excitable sense local flows. 
We hypothesize th a t large, coarse coding afferen ts innervating  
m u ltip le  h a ir  cells a re  c r it ica l fo r in itia tin g  pow erfu l e sca p e  
responses while small, fine coding afferents a re  responsible for 
m o d u la tin g  r o u t in e  m o to r  b e h a v io r s  s u c h  as  sw im m in g . 
A sp iration  of gang lia  led to the  inab ility  of anim als to avoid a 
c o n s ta n t  flow  s o u rc e  in  th e  a b s e n c e  of l ig h t  c o m p a re d  to  
co n tro l an im als, in d ic a tin g  th a t  th e  p o s te r io r  la te ra l  line is 
requ ired  for rheotaxis.
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The e ffe c ts  o f  lim b  k in e m a tic s  on th e  m o tio n  o f  a le g g e d  
r o b o t on sa n d
E ffec tiv e  lo c o m o tio n  of o rg a n ism s  an d  p h y s ic a l m o d e ls  of 
o rg a n is m s  ( ro b o ts )  c a n  r e q u i r e  s u b t le  c h a n g e s  of lim b  
kinem atics to achieve high perform ance on d ifferent substra tes. 
To develop predictive m odels for legged devices and to provide 
hypo theses for b iological locom otors, we system atically  study 
th e  p e r fo rm a n c e  ( fo rw ard  sp e ed ) of a sm all le g g e d  ro b o t, 
SandBot, on g ran u la r m edia as a function  of s tan ce  and swing 
g ait p a ra m ete rs . At fixed limb frequency  and volum e fraction , 
sp e e d  is se n s itiv e  to  v a r ia tio n s  in  th e  g a it  p a ra m e te rs  th a t  
co n tro l a n g u la r  o n se t, a n g u la r  d u ra tio n , and  te m p o ra l du ty  
fac to r of the stance phase  of the  limb cycle. High perform ance 
o c c u rs  on ly  in  a sm a ll r e g io n  of g a i t  p a r a m e te r  sp a c e . A 
m od ified  v e rs io n  of an  e x is tin g  k in e m a tic  m ode l [Li e t. al, 
PNAS, 2009] p red ic ts  the  speed, and reveals th a t perform ance 
is m axim ized w hen gait param ete rs  minimize limb accelera tion  
and in te rfe rence  to inc rease  in te raction  w ith the solid phase of 
th e  m edia. F or exam ple , g a it p a ra m e te rs  th a t  g e n e ra te  fa s t 
bouncing m otion on hard  ground g enera te  m uch slow er motion 
on sand. Instead , high perfo rm ance  on sand is ach ieved  w hen 
th e  s ta r t  of th e  s ta n ce  phase  is advanced  to b e t te r  u tilize th e  
asym m etric resis tance force produced by ro tational penetration  
of lim bs in to  san d . A s im ila r  p h a se  sh if t is o b se rv e d  in  th e  
zebra-tailed lizard, Callisaurus draconoides, w hen the substra te  
is c h a n g e d  from  h a rd  g ro u n d  to  sa n d , su g g e s tin g  th a t  th e  
physics of g ra n u la r  m ed ia  m ay c o n s tra in  an im als to em ploy 
sim ilar stra teg ies for achieving effective locomotion.
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P h ysio lo g ica l C o rre la tio n s  o f  N e o p h o b ic  b eh avio r: Is  
R eg u la tio n  o f  th e  H y p o th a la m ic -P itu ita ry-A d ren a l A x is  
C o rre la ted  to  R e sp o n se s  to  N o ve lty?
One of the  b es t p red ic to rs of success for an in troduced  species 
is response to novelty. Animals can  be a ttra c te d  to (neophilia), 
fearfu l of (neophobia), or ind ifferen t to novelty, b u t those  th a t 
m inim ize n eo p h o b ia  o r en h a n ce  n eo p h ilia  a re  m ost likely  to 
e x p lo it  u n f a m i l ia r  r e s o u r c e s  in  n ew  a r e a s .  N o v e lty  h a s  
p re v io u s ly  b e e n  a s s o c ia te d  w ith  g lu c o c o r t ic o id s  (G C s), 
h o rm o n es  r e le a s e d  in  r e s p o n s e  to  s t r e s s o rs .  In la b o ra to ry  
ro d en ts , e lev a ted  GCs typ ically  red u c e  in te re s t in  novelty. In 
th e  p re se n t study, we in v es tig a ted  re la tio n sh ip s b e tw een  GC 
reg u la tio n  and resp o n se  to novelty  in  house sparrow s (P asser  
d o m e s t ic u s ) ,  a n o to r io u s ly  s u c c e s s fu l  in v a d e r .  W e th e n  
experim entally m anipulated  GCs to assess the ir d irect influence 
on response to novelty. We found th a t GC elevation in response 
to  r e s t r a i n t  w a s  s t r o n g l y  p o s i t i v e l y  c o r r e l a t e d  t o 
d ex a m e th a so n e -in d u c e d  n e g a tiv e  fee d b ack , in d ic a tin g  th a t  
individuals releasing  the m ost GCs also reduced  it m ost rapidly. 
In te rm s of effects on novelty, individuals th a t re le a se d  m ore 
GCs in response to res tra in t w ere also slow est to in te ract w ith a 
novel object w hen te s ted  la te r  in  captivity  and individuals w ith 
th e  m ost rap id  n eg a tiv e  feed b ack  ap p ro ach ed  and  consum ed 
novel food m ost quickly. D irect m anipulation  of GCs ind icated  
th a t th ese  rela tionsh ips w ere likely indirect, as trea tm e n t w ith 
m ety rapone (to block GC su rges in resp o n se  to stresso rs ) and 
co rticosterone did not affect response to novel food or objects. 
In sum , GC re g u la tio n  and  re sp o n se  m ay be a physio log ica l 
in d ic a to r  of n eo p h o b ia , an d  fu tu re  s tu d y  of re g u la tio n  and  
neophob ia  in  free-living b ird s will rec tify  cap tiv ity  confounds 
and address possible correlations with invasion.

January 3-7, 2010, Seattle, WA

D
ow

nloaded 
from 

http://icb.oxfordjournals.org/ by 
guest on 

June 
23, 2014

mailto:heleen.leysen@ugent.be
mailto:chen.li@gatech.edu
mailto:aliebl@mail.usf.edu
http://icb.oxfordjournals.org/

