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Alfred M. Boyce 
1901-1997 

Dr. Alfred M. Boyce began his career in entomology at Cornell University where he earned 
his B.S. degree in 1926, and M.S. in 1927. In September 1927, he came to the UC Citrus 
Experiment Station, Riverside, with the appointment of junior entomologist, and he earned 
his Ph.D from Berkeley in 1931. Dr. Boyce remained on the UC Riverside faculty until his 
retirement in 1968. He became Professor of Entomology and Entomologist in the 
Agricultural Experiment Station in 1943. In 1940, he was appointed head, Department of 
Entomology; in 1952, he became Director of the Citrus Experiment Station, and in 1960, he 

received the honorary L.L.D. degree (Doctor of Laws Honoris Causa). 

During the 1930's and 1940's, Boyce worked on all the insect and mite problems affecting the extensive walnut 
industry (then over 100,000 acres in southern California), and developed new and/or improved chemical control measures 
for many species. One of the most exhaustive studies in economic entomology ever made and published by a single 
entomologist up to that time was his "Bionomics of the Walnut Husk Fly, Rhagoletis completa," UC Hilgardia, October 1934. 
This species was new to science. 

Boyce undertook research on insects and mites affecting the citrus industry (then over 300,000 acres) in 1928, 
which continued until the early 1950's. One of the early successes was the discovery and development of a new 
dinitrophenol compound for control of several species of mites on citrus and walnuts. This was the first commercially 
successful organic acaricide for foliar use. Four patents were obtained from this and other research, all dedicated to the 
public. 

Early in his research, he foresaw the need for knowing the fate of chemicals applied to crops - what residues are left 
and whether they could be harmful to man and other animals. In 1932, he set up a laboratory for residue chemistry, which 
has since been greatly expanded at UCR. 

While Head of the Department of Entomology, Boyce greatly expanded research in many areas, particularly the 
relatively new areas of insect toxicology, physiology and resistance to insecticides. Because of its eminence in these and 
other areas of entomology, the UCR Department of Entomology came to be acknowledged as one of the foremost in the 
world. 

Boyce was also greatly interested in biological methods of controlling insect and mite pests. During 1951, he explored many 
parts of southern Asia, the Middle East, Africa, and Mediterranean countries for beneficial insects that might control 
scale insects, important pests on many tree fruit crops. He found several new species of parasites and, in 
conjunction with entomologists at UC Berkeley, two of these were reared and released and have provided a classical 
example of biological control. 

During Boyce's 25 years of active research, he found many new species of insects and mites. Four were named for him when 
described by specialists. They are Rhagoletis boycei, Parlatoria boycei, Cupes boycei, and Eriophyes boycei. 

Dr. Boyce was involved in teaching and for many years taught a course in subtropical entomology. 

Dr. Boyce's national and international reputation as an entomologist and expert on pesticidal chemicals led to several high 
appointments: as a consultant to the President's Science Advisor in matters relating to agricultural research; as an advisor 
to the National Academy of Sciences on pesticides; member of the National Advisory Food and Drug Control, 
Department of Health, Education and Welfare; consultant to the Foreign Agricultural Service, U.S. Department of 
Agricultural; and The Rockefeller Foundation's board of agricultural consultants. 

Boyce's autobiography was published in 1987, entitled, "Odyssey of an Entomologist - Adventures on the Farm, at Sea, and 
in the University." 

The UC Regents established the Alfred M. Boyce Chair in Entomology at Riverside, an endowed Professorship. The chair 
is presently held by Dr. Kerry Mauck. 

Dr. Armin P. Moczek

I  a m  a n  e v o l u t i o n a r y  d e v e l o p m e n t a l  b i o l o g i s t  b r o a d l y  i n t e r e s t e d  i n  u n d e r s t a n d i n g
w h y  a n d  h o w  d e v e l o p m e n t a l  e v o l u t i o n  h a s  u n f o l d e d  t h e  w a y  i t  h a s ,  w h y  a n d  h o w
n o v e l  c o m p l e x  t r a i t s  o r i g i n a t e d  w h e n  t h e y  d i d ,  a n d  t h e  f u t u r e  o f  d e v e l o p m e n t a l
e v o l u t i o n  o n  a  r a p i d l y  c h a n g i n g  p l a n e t .  I n  a l l  o f  t h i s  I  p a y  p a r t i c u l a r  a t t e n t i o n  t o
t h e  m e c h a n i s m s  a n d  c o n s e q u e n c e s  o f  d e v e l o p m e n t a l  p l a s t i c i t y ,  w h i c h  g r o w i n g
e v i d e n c e  i m p l i c a t e s  a s  a  k e y  e n a b l e r  o f  e v o l u t i o n a r y  d i v e r s i f i c a t i o n .  M o r e
r e c e n t l y  I  h a v e  a l s o  b e c o m e  i n t e r e s t e d  i n  s y m b i o s i s  a n d  n i c h e  c o n s t r u c t i o n  a s
a d d i t i o n a l  f a c i l i t a t o r s  o f  e v o l u t i o n a r y  c h a n g e .  L a s t l y ,  i n  a  s o m e w h a t  p a r a l l e l  l i f e  I
s t u d y  –  i n  c o l l a b o r a t i o n  w i t h  c o l l e a g u e s  a t  I U ’ s  S c h o o l  o f  E d u c a t i o n  –  t h e
t e a c h i n g  a n d  l e a r n i n g  o f  c o m p l e x  s y s t e m s  i n  y o u n g  c h i l d r e n ,  a n d  a m  h e a v i l y
i n v e s t e d  i n  s c i e n c e  o u t r e a c h  a n d  m i n o r i t y  r e c r u i t m e n t  i n t o  S T E M .

I  h a v e  a r r i v e d  a t  m y  r e s e a r c h  f o c i  t h r o u g h  a  c o m b i n a t i o n  o f  l u c k ,  s e r e n d i p i t y ,  a n d
o c c a s i o n a l  p l a n n i n g .  A s  a  M a s t e r s  s t u d e n t  a t  t h e  J u l i u s  M a x i m i l i a n s  U n i v e r s i t y  i n
W ü r z b u r g ,  G e r m a n y ,  I  w a s  o r i g i n a l l y  t r a i n e d  a s  a  t r o p i c a l  b i o l o g i s t  a n d  w o r k e d  o n
t h e  e c o l o g i c a l  m e c h a n i s m s  m a i n t a i n i n g  a r b o r e a l  a r t h r o p o d  d i v e r s i t y  i n  t h e
c a n o p y  o f  t r o p i c a l  r a i n f o r e s t s  i n  S a b a h ,  B o r n e o  f r o m  1 9 9 2 - 9 4 .  I  h a d  a l w a y s  b e e n
i n t e r e s t e d  i n  b e h a v i o r a l  a n d  e v o l u t i o n a r y  e c o l o g y  b u t  t h i s  i n t e r e s t  d i d  n o t  f l o u r i s h
u n t i l  I  h a d  t h e  o p p o r t u n i t y  t o  v i s i t  D u k e  U n i v e r s i t y ’ s  Z o o l o g y  D e p a r t m e n t  f i r s t  a s
a n  e x c h a n g e  s t u d e n t  1 9 9 4 - 9 5  a n d  t h e n  w h i l e  c o n d u c t i n g  m y  P h D  ’ 9 6 - 0 2 .  H e r e  I
b e c a m e  i n t r o d u c e d  t o  t y p e s  o f  r e s e a r c h  a n d  w a y s  o f  t h i n k i n g  e n t i r e l y  n e w  t o  m e ,
i n c l u d i n g  t h e  n o t i o n  t h a t  o n e  c o u l d  l e a r n  s o m e t h i n g  f u n d a m e n t a l  a b o u t  t h e
e v o l u t i o n a r y  p r o c e s s  b y  u n d e r s t a n d i n g  h o w  o r g a n i s m s  b u i l d  t h e m s e l v e s  t h r o u g h
o n t o g e n y .  I n  2 0 0 2  I  t h e n  m o v e d  t o  t h e  U n i v e r s i t y  o f  A r i z o n a  a s  a  N I H  f u n d e d
P o s t d o c t o r a l  E x c e l l e n c e  i n  R e s e a r c h  a n d  T e a c h i n g  ( P E R T )  f e l l o w .  H e r e ,  L i s a
N a g y  p r o v i d e d  m e  w i t h  t h e  k e y  o p p o r t u n i t y  t o  b e g i n  d e v e l o p i n g  m o l e c u l a r  g e n e t i c
r e s o u r c e s  f o r  h o r n e d  b e e t l e s  s y s t e m .  T h i s  w a s  a n o t h e r  c r i t i c a l  e v e n t ,  a t  a  c r i t i c a l
t i m e ,  w i t h o u t  w h i c h  m y  r e s e a r c h  w o u l d  n o t  b e  w h e r e  i t  i s  n o w .  T h a n k s  t o  L i s a ,
a n d  w i t h  a d d i t i o n a l  i n p u t  a n d  e n c o u r a g e m e n t  f r o m  D i a n a  W h e e l e r ,  I  l e a r n e d  t o
a l s o  t h i n k  l i k e  a  m o l e c u l a r  b i o l o g i s t  a n d  d e v e l o p m e n t a l  g e n e t i c i s t s ,  w i t h i n  t h e
e v e r  g r o w i n g  f r a m e w o r k  o f  e v o  d e v o .  T h e  r e s u l t i n g  c o m b i n a t i o n  t h e n  p r o v i d e d
t h e  s t a r t i n g  p o i n t  f o r  m y  r e s e a r c h  g r o u p  a t  I U  w h i c h  t o o k  i t s  b a b y  s t e p s  i n  t h e  F a l l
o f  ’ 0 4 .
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On the origins of novelty and diversity in development and 
evolution: insights through the study of horned beetles

T h e  o r i g i n  o f  n o v e l  t r a i t s  i s  a m o n g  t h e  m o s t  i n t r i g u i n g  a n d  e n d u r i n g  p r o b l e m s  i n
e v o l u t i o n a r y  b i o l o g y .  I t  i s  i n t r i g u i n g  b e c a u s e  i t  l i e s  a t  t h e  h e a r t  o f  w h a t  m o t i v a t e s
m u c h  o f  e v o l u t i o n a r y  b i o l o g y :  t o  u n d e r s t a n d  t h e  o r i g i n s  o f  e x q u i s i t e  a d a p t a t i o n s
a n d  t h e  e v o l u t i o n a r y  t r a n s i t i o n s  a n d  e c o l o g i c a l  r a d i a t i o n s  t h a t  t h e y  e n a b l e d .  I t  i s
e n d u r i n g  b e c a u s e  i t  e m b o d i e s  a  f u n d a m e n t a l  p a r a d o x :  o n  t h e  o n e  h a n d ,  D a r w i n & # 3 9 ; s
t h e o r y  o f  e v o l u t i o n  i s  b a s e d  o n  d e s c e n t  w i t h  m o d i f i c a t i o n  w h e r e i n  e v e r y t h i n g
n e w ,  u l t i m a t e l y ,  m u s t  c o m e  f r o m  t h e  o l d .  O n  t h e  o t h e r  h a n d ,  b i o l o g i s t s  a r e
c a p t i v a t e d  b y  c o m p l e x  n o v e l  t r a i t s  p r e c i s e l y  b e c a u s e  t h e y  l a c k  o b v i o u s  h o m o l o g y
t o  p r e - e x i s t i n g  t r a i t s .  H o w ,  t h e n ,  d o e s  n o v e l t y  a r i s e  f r o m  w i t h i n  t h e  c o n f i n e s  o f
a n c e s t r a l  v a r i a t i o n ?

C o m b i n i n g  a p p r o a c h e s  f r o m  e v o l u t i o n a r y  d e v e l o p m e n t a l  g e n e t i c s ,  b e h a v i o r a l
e c o l o g y ,  a n d  m i c r o b i o l o g y  m y  r e s e a r c h  e x p l o r e s  t h e  g e n e t i c ,  d e v e l o p m e n t a l ,  a n d
e c o l o g i c a l  m e c h a n i s m s ,  a n d  t h e  i n t e r a c t i o n s  a m o n g  t h e m ,  t h a t  p r o m o t e
i n n o v a t i o n  a n d  d i v e r s i f i c a t i o n  i n  t h e  n a t u r a l  w o r l d .  M o s t  o f  t h e  w o r k  i n  m y
r e s e a r c h  g r o u p  f o c u s e s  o n  t h e  i n o r d i n a t e l y  d i v e r s e  a n d  b i z a r r e  h o r n s  o f  s c a r a b
b e e t l e s ,  w h i l e  s i d e  p r o j e c t s  h a v e  e x p l o r e d  t h e  o r i g i n s  o f  l i g h t - p r o d u c i n g  o r g a n s  i n
f i r e f l i e s  a s  w e l l  a s  t h e  e x u b e r a n t  h e l m e t s  o f  t r e e h o p p e r s .  I n  m y  t a l k  I  w i l l  f i r s t
p r e s e n t  r e c e n t  r e s u l t s  o n  t h e  r o l e  o f  d e v e l o p m e n t a l  r e p u r p o s i n g  i n  t h e  e v o l u t i o n
o f  n o v e l  m o r p h o l o g i c a l  t r a i t s  a n d  d e v e l o p m e n t a l  f u n c t i o n s .  I n  t h e  s e c o n d  h a l f  I
w i l l  d i s c u s s  t h e  s i g n i f i c a n c e  o f  h o s t  m i c r o b i o m e  i n t e r a c t i o n s  a n d  e n v i r o n m e n t -
e n g i n e e r i n g  i n  t h e  o r i g i n s  o f  n o v e l t y ,  w h e n  c o l l e c t i v e s  i n n o v a t e ,  a d a p t  a n d
p r o b l e m - s o l v e  i n  w a y s  s i n g l e  s p e c i e s  c a n n o t .  T h r o u g h o u t  m y  t a l k  I  u s e  o u r
f i n d i n g s  t o  h i g h l i g h t  w h e r e  I  b e l i e v e  t h e y  e x p a n d  a n d  r e v i s e  o u r  c u r r e n t
u n d e r s t a n d i n g  o f  t h e  g e n e s i s  o f  n o v e l t y  i n  e v o l u t i o n .
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