
e146

49.1 ROBERTS, Reade B.*; KOCHER, Thomas D.; University of Maryland, 
College Park; reade@ umd.edu
Single origin o f  a lake-wide pigm entation locus in the rock-dwelling  
cichlids o f  Lake Malawi.
The p heno typ ic  d iv e rs ity  p resen t In the  c lch lld  fishes of Lake M alaw i is 
a m az ing ly  rich g iven the  re la tive ly  short h is to ry  in w hich  It has evolved. 
Perhaps the most varied set of phenotypes is found w ithin pigmentation, with 
nuptial coloration at times defining, and possibly driving, species boundaries. 
E xtrem ely s im ila r p igm enta tion  charac ters  repea ted ly  appear across the 
M alaw i c ich lid  flock , o ften  in species separa ted  by both geograph ic  and 
phylogenetic d istance. W hile such a pattern suggests repeated convergent 
evolution of pigmentation phenotypes, the same pattern could also arise as a 
resu lt of the  sorting  of ancestra l p igm enta tion  genes, or the m igra tion  of 
pigm entation genes during rare In terspecific hybrid ization events. Here we 
report the  fine  m app ing  of a g ene tic  locus u nde rly ing  the  o range  b lo tch 
p ig m e n ta tion  phe n o typ e  found  in fo u r d is t in c t g e n e ra  th ro u g h o u t Lake 
Malawi. Our results reveal a single haplotype, and thus a single origin, of the 
orange b lotch locus, as w ell as som e com pelling  cand idates for the gene 
responsible for the phenotype. Additionally, the orange blotch locus accounts 
for a range of d is tinct b lo tched phenotypes. The sing le  genetic orig in  of a 
pheno typ ic  tra it found th ro u gh o u t the  lake has p ro found  im p lica tio n s  to 
understanding th is particu la rly  speciose ve rtebra te  radiation, as well as to 
fu tu re  u tilization of the Lake M alawi c ichlid  flock as a model to understand 
gene function and the evolution of adaptive traits.
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High-speed video reveals capture o f particles by  direct interception by  
cilia during feeding o f  a gastropod veliger.
C ilia ry  fe e d in g  v a rie s  in a rra n g e m e n t of c ilia ry  bands, m e cha n ism s of 
capture, and concentration of food. Some larvae use opposed parallel bands 
of preora l (p rototroch) and postoral (m eta troch) c ilia . H ypotheses for the 
mechanism of particle capture include filtration by adhesion to a cilium (direct 
interception), but unequivocal evidence for this mechanism has been lacking. 
H igh-speed video record ings of gastropod ve lige r larvae of Lacuna  vincta  
indicated d irect interception by prototrochal cilia. Adhesion between cilium 
and particle was seen when a prototrochal cilium tugged a diatom chain Into 
the  food g roove  w h ile  in c o n ta c t w ith  one part o f the  cha in . In severa l 
recorded events, a prototochal cilium overtook a particle during its effective 
s troke ; then m oved the  pa rtic le  inw ard  w ith  its re cove ry  s troke  and the 
particle subsequently moved to the food groove. Captures varied, however. 
In som e cases the partic le  w as in tercepted m ultip le  tim es in one capture 
event. In others several cilia  passed a particle w ithout interception. Particles 
occasionally  rem ained in the area of recovery strokes, indicating retention 
w ith o u t a d h e s io n  to  a c iliu m . In th re e  e v e n ts , a p a r t ic le  lo s t from  a 
p ro to tro cha l c ilium  w as in te rcep ted  and m oved in to  the  food g roove  by 
m etatrochal cilia . Particles as w ide  as or w ide r than the food groove w ere 
captured and transported but not Ingested.
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The effects o f age and behavioral developm ent on the flight 
perform ance o f  honey bees
A c ritica l Issue in life  h is to ry  th e o ry  Is how  beh a v io r and age  a ffec t the 
lifetime kinetics of whole-organism  performance. Studies of this Issue should 
ideally separate the effects of age and behavior w ithout am biguity, focus on 
perfo rm a n ce  tra its  th a t a re  e c o lo g ic a lly  re le va n t, and u tilize  fre e -liv in g  
m odels. In th is study we com pared the fligh t perfo rm ance  of honey bees 
(whose behavioral developm ent and age can be assessed independently via 
simple m anipulations of co lony dem ographics) between d istinct behavioral 
castes (In-h lve nurse bees vs. ou t-o f-h lve  fo ragers) and across lifespan. 
V ariab le -dens ity  gases and h igh-speed video w ere  used to determ ine the 
maximum hovering flight capacity and wing kinematics of age-matched nurse 
bees and foragers sampled from a sing le-cohort co lony over a period of 34 
days. The transition from hive-work to foraging was accom panied by a 42% 
decrease in body mass and a proportional Increase in flight capacity (defined 
as the  m in im um  gas d e n s ity  a llo w in g  hove ring  flig h t). The low er flig h t 
c a pa c ity  of h ive -bees was p rim a rily  due to the  fac t tha t In a ir th e y  w ere 
functioning at a near m axim al w ing angular ve loc ity  due to the ir high body 
m asses. Foragers w ere  lig h te r and w hen hovering  in a ir they requ ired  a 
much lower w ing angular velocity, which they were able to increase by 32% 
during  m axim al fligh t perfo rm ance. F light perfo rm ance  of h ive -bees was 
independent of age, but in fo ragers the m axim al w ingbea t frequency and 
maximal w ing angu lar ve loc ity  w ere lowest in precocious (7 to 14-day-old) 
fo ra g e rs , h ig h e s t in n o rm a l-a g e d  (15  to  2 8 -d a y -o ld )  fo ra g e rs  and  
in te rm ed ia te  In fo ragers  o lde r than 29 days. Th is patte rn  co inc ides w ith  
a ge-dependen t b iochem ica l and m etabolic p roperties of honey bee fligh t 
muscle.
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Ontogeny o f  feeding kinem atics in the seahorse H ippocam pus reidi 
from newly born to adult
One of the m ost im portant aspect of an anim als life, adult or juvenile , is the 
a b ility  to feed . U ndoub ted ly , the  s ize  and shape  of an a n im a ls  feed ing  
appara tus w ill a ffect its w orking  method and Its constra in ts . In fish, larval 
m o rph o log y  tra n s fo rm s  in to  an a d u lt- lik e  body fo rm  during  a period  of 
metamorphosis. This causes changes In shape and size that Inevitably have 
drastic functiona l consequences. To date, only a sing le  study covered the 
entire  range from the firs t-ea ting  larval stage to reproductive  adults when 
investigating scaling effects on feeding kinem atics In zebraflsh. The present 
study Investigated the ontogeny of feeding kinem atics In seahorses, which 
show  a d iffe rent feeding stra tegy (pivot feeding), a period of parental care 
inside the m ales brood pouch prior to first-feed ing , and a strong a llom etrlc 
growth toward the adult stages. Five age categories were studied (1-3 days, 
1 week, 2 weeks, 3 weeks and adults). The results show that, even in 1-day 
old individuals, the feeding apparatus already functions sim ilarly compared to 
a du lts . H ow ever, the m axim al m ovem ents  during  a feed ing  s trike , the ir 
tim ings and velocities are subjected to profound ontogenetic effects.
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