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P 2 .1 3 5  HURLEY, LL*; DEVICHE, P; Arizona S tate Univ.; 
llhurley@ asu.edu
P o p u la tio n  d if fe re n c e s  in  r e p ro d u c tiv e  b io lo g y  o f  
fre e -liv in g  C assin 's S parrow s, A im o p h illa  ca ssin ii.
S e a s o n a lly  b r e e d in g  b ird s  u se  v a r io u s  p ro x im a te  c u e s  to  
reg u la te  th e ir  rep roductive  cycle. In rela tively  stab le  seasonal 
environm ents, the prim ary  cue used  often is day length. In less 
p re d ic ta b le  e n v iro n m e n ts  su c h  as S o u th w e s t USA d e s e r ts ,  
supp lem entary  factors associa ted  w ith w ea th er (e.g., m onsoon 
p rec ip ita tion ) m ay also play an  im p o rtan t role. L ittle is known 
regard ing  the specific role and m echanism s by w hich effects of 
th e s e  fa c to rs  a re  in te g ra te d  to  re g u la te  th e  ac tiv ity  of th e  
rep ro d u c tiv e  system . To b eg in  a d d re ss in g  th is  q u es tio n , we 
com pared seasonal changes in reproductive m orphology (testis 
s iz e  a n d  c lo a c a l  p r o tu b e r a n c e :  CP) a n d  m o lt in  C a s s in 's  
Sparrow s, A im ophila cassinii, belonging to two geographically  
s e p a r a te  p o p u la tio n s  (A rizona an d  C o lo rado ) th a t  em ploy  
tem porally  d ifferen t b reed ing  stra teg ies: Colorado b irds b reed  
in spring w hereas Arizona birds in itiate breed ing  in response to 
su m m er m o n so o n -asso c ia ted  en v iro n m en ta l ch an g es . T hese 
popu la tions w ere  found to  exh ib it q u an tita tiv e ly  sim ilar tim e 
co u rses  of seaso n a l ch an g es in  te s tis  and CP sizes as w ell as 
p rebasic  (post-breeding) molt, bu t exhibited a tem poral shift in 
b reed in g  activ ity  so d ram atic  th a t Colorado b irds w ere  in the 
f ir s t  s ta g e s  of p re b a s ic  m o lt w h en  A rizona  b ird s  w ere  ju s t  
becom ing  rep roductive ly  active. We a re  cu rren tly  conducting  
a d d i t i o n a l  e x p e r i m e n t s  a i m e d  a t  d e t e r m i n i n g  t h e  
neuroendocrine basis of these  in traspecific population  shifts in 
seasonal reproductive timing.

P 3 .1 3 6  IDE, C*; B ADIOLA AZPEITIA, T; PALSTRA, A; VAN 
DEN THILLART, G; ADRIAENS, D; Ghent University, Gent, 
D epartam ent de Fisiologia, U niversität de Barcelona, Leiden 
University, Leiden; celine.ide@ ugent.be
B o n e  m in era liza tio n  in  E u ropean  e e l (A n guilla  an gu illa )  
d u r in g  m a tu ra tio n  fro m  th e  y e llo w  e e l  s ta g e  to  th e  s i lv e r  
e e l  s ta g e
The lifecycle of E uropean  eel (Anguilla  anguilla) has long been  
a m ystery , u n til S chm id t cam e along. He su g g e s te d  th a t  the  
S arg asso  S ea w as th e  spaw ning  location  for A nguilla species 
(Van G in n ek e n  e t  al, 2005 ). W ith  h is  r e s e a r c h  th e  c e n tra l  
m ystery  of the  life cycle was elucidated, b u t th e re  still rem ains 
a lack  of know ledge on m any a sp e c ts  of th e  life cycle of the  
E uropean  eel, Anguilla anguilla. One of those aspec ts is a good 
know ledge on the phenotypic transform ations th a t are linked to 
th is sh ift from  th e  yellow  eel s tag e  to the  m ig ra ting  silver eel 
stage . D rastic changes a re  know n to occur, b u t a q uan tita tive  
and qualita tive ch arac teriza tio n  is still lacking. Additionally, it 
h a s  a l re a d y  b e e n  sh o w n  th a t  b ro a d -  a n d  n a r ro w  h e a d e d  
phenotypes exist during the yellow eel stage. The different head 
s h a p e s  h a v e  b e e n  r e l a t e d  to  d i f f e r e n t  d i e t s ,  w h e r e  
b ro a d -h e a d e d  ee ls  w ou ld  fee d  on b ig g e r  an d  h a r d e r  p rey s  
(Prom an & Reynolds, 2000). A lthough som e re se a rch  has been  
focusing on th is dimorphism , still very little is known about this 
d im orphism . F or exam ple, does th is  d im orph ism  still p e rs is t  
d u r in g  th e  s i l v e r i n g  p h a s e ,  w h e n  e x t e n s i v e  c r a n i a l  
transfo rm ations a re  known to occur (dem ineralization  of bone, 
loss of teeth , increase of eye size, etc)? To te s t the hypothesis of 
differential rem odeling of bone tissue during th is m atu ration  in 
b ro ad - an d  n a rro w -h e a d e d  ee ls , we c a lc u la te d  a "c o lla g en  
s tr e tc h in g  index" b a se d  on h is to lo g ic a l se c tio n s  th a t  w ere  
sta ined  w ith M asson 's trichrom e. This index was evaluated  as a 
p o te n tia l  in d ic a to r  of b o n e  m in e ra liz a t io n  to  t e s t  b o th  fo r 
c h a n g e s  d u r in g  m a tu r a t io n  as  fo r  d i f f e r e n c e s  b e tw e e n  
phenotypes.

P 3 .8  HUSAK, J.F.*; WORTHINGTON, A.M.; SWALLOW, J.G.; 
Univ. of South Dakota; jerry.husak@ usd.edu  
D o th e  e x a g g e ra te d  e y e  s ta lk s  o f  s ta lk -e y e d  f lie s  h a ve  a 
p re d a tio n  co s t?
W hen opponents com pete for access to an indivisible resource , 
signals can  red u c e  costs a sso c ia ted  w ith  com petition  for th a t 
resource . Theory p red ic ts  th a t for signals to rem ain  re liab le  in 
such situations the re  should be costs associated  with the signal. 
T h e s e  c o s ts  m a y  b e  im p o s e d  w h e n  th e  s ig n a l  is b e in g  
developed, while it is being displayed to a receiver, or simply by 
b e a r in g  i t  w h e n  n o t u s in g  it. S ta lk -e y e d  f lie s  (T e le o p s is  
dalm anni) have th e ir  eyes on th e  ends of la rge  peduncles, w ith 
m a les  h av in g  s ig n ific a n tly  g r e a te r  e y e sp a n s  th a n  fem a les . 
M ales use  th e  sp an  of th e ir  eye s ta lks to  re liab ly  a ssess  body 
size and figh ting  ability  during  agonistic  in te rac tio n s. To te s t 
w hether th e re  is a p reda tion  cost to the exaggerated  eye stalks 
of stalk-eyed flies we conducted predation  trials w ith flies and a 
g en e ra lis t p re d a to r, a jum ping  sp id e r  (P hid ippus audax). We 
d e te rm in e d  w h e th e r  m a le  s ta lk -e y e d  f lie s  su f fe re d  h ig h e r  
p re d a tio n  th a n  fem ales . We also exam ined , w ith in  ea ch  sex, 
w h e th e r  in d iv id u a ls  w ith  g r e a te r  ey e sp a n s  su ffe re d  h ig h e r  
p re d a tio n  th a n  th o se  w ith  sm a lle r  ey e sp a n s . We co n d u c te d  
e x p e r im e n ts  in  a sm all e n c lo su re  w ith  a s in g le  fly fac in g  a 
predator, as well as in la rg e r m esocosm s th a t contained 20 flies 
and  a p re d a to r. We found no su p p o rt fo r th e  hyp o th esis  th a t 
th e re  is a p red a tio n  cost to ex ag g era ted  eye stalks. M ales did 
n o t have  lo w er su rv iv a l th a n  fem a les , an d  in d iv id u a ls  w ith  
la rg e r  eyespans did no t have low er surv ival in  e i th e r  sex. No 
o th e r  m orpho log ical v ariab le  d iffe red  b e tw e en  surv ivors and 
non-survivors w ithin a sex. In the single-fly trials, an ti-p redato r 
behavior was the  b es t p red ic to r of survival. Thus, we found no 
ev idence for se lec tion  ag a in s t g re a te r  eyespans in  sta lk-eyed 
flies. O ur re su lts  su g g e s t th a t  th e  e x a g g e ra te d  eye s ta lk s  of 
stalk-eyed flies a re  a cond ition -dependen t signal of individual 
quality or th a t o ther costs m aintain reliability of the signal.

P 2 .5 7  ITAGAKI, H.; Kenyon College; itagaki@ kenyon.edu  
The U se o f  M o ck  N S F -type G ran t P ro p o sa ls  as th e  
C a p sto n e  A ss ig n m e n t in  U pper-L evel B io lo g y  C ou rses.
F or ov er a d ec ad e , I have b ee n  u sin g  m ock N SF -type g ra n t 
p ro p o sa ls  as th e  c a p s to n e  a s s ig n m e n t in  m y 300 -leve l ce ll 
biology and neurobiology courses. For the students, the process 
is broken down into d iscre te steps of: finding a topic of in terest; 
doing th e  b ack g ro u n d  read in g ; and w riting  a sh o rt rev iew  of 
the lite ra tu re  read. This is followed by asking and w riting about 
the appropria te  next questions based  on th e ir  understand ing  of 
the reading, followed by the design of appropria te  experim ents 
to te s t  those  questions. T hese m ock g ra n t p roposals a re  th en  
peer-review ed, and the  com m ents a re  th en  incorporated  into a 
final d raft w hich is then  graded. The advantages of th is type of 
ass ig n m en t in  enhancing  scientific skills include: th e  need  by 
th e  s tu d e n ts  to g a th e r  new  in fo rm ation  from  the  p rim ary  and 
se c o n d a ry  l i te r a tu re  and  to  d is till it; th e  n ee d  fo r sy n th e tic  
th o u g h t by th e  s tu d e n ts  in  f ig u rin g  o u t th e  n ex t in te re s tin g  
q u es tio n s ; an d  th e  n ee d  by  th e  s tu d e n ts  to  u n d e rs ta n d  th e  
ap p rop ria te  scientific techn iques needed  in o rd er to te s t  those 
questions. The ou tcom es have b een  good, w ith  m ost s tu d en ts  
being challenged to extend th e ir  skills; the studen ts also repo rt 
a g rea t sense of accom plishm ent in the process. In addition, the 
studen ts who have gone on the g raduate  school also rep o rt th a t 
th e y  h av e  an  e a s ie r  tim e  in  th e  p ro c e ss  du e  to  th is  ty p e  of 
assignm ent.
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