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robert milton silverstein was born in baltimore, mary-
land, on march 26, 1916. his parents’ families had both 

emigrated from romania, where his mother had grown up in 
a shtetl straight out of Fiddler on the Roof. his grandfather was 
a talmudic scholar, which meant he was honored but poor. 
to supplement his income he made and sold unlicensed 
liquor, which his daughters delivered in a baby carriage. after 
emigrating and meeting in the united states, milt’s parents 
eventually settled in the small town of tottenville on staten 
island, where they owned a small general store.

as a child playing on the beaches and in the neighboring 
woods and ponds, milt developed an abiding passion for 
the natural world. additionally, milt was an enthusiastic boy 
scout, eagerly learning how to tie sheepshank knots, pitch 
a pup tent, and fish for his dinner. most significantly, in 
tottenville he also met olive jorgenson, who was to become 
his lifelong partner and share his passions for both nature 
and science.

after high school, he attended the university of Pennsyl-
vania but took time off in the summer of 19�6 to travel to 
hamburg on a freighter as a “wiper,” a seafaring janitor. he 
liked to tell the story of the courageous hamburg bookseller 
who discouraged him from buying books written by nazi 
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leaders, directing him to some classics instead. he earned 
a b.s. in chemistry from the university of Pennsylvania in 
19�7 and an m.s. from new york university in 19�1. this was 
followed shortly by receipt of a letter with the common salu-
tation of the time: “the President sends you greetings.”

clutching his diploma, milt reported to a medical battalion 
in the sixth armored division, u.s. army, and was stationed 
at fort sam houston in san antonio, texas. milt’s handling 
of an incident that occurred during his training at the then 
segregated base in texas illustrates an uncompromising 
insistence on fairness that he displayed throughout his life. 
white soldiers under his command rebelled when black 
soldiers wanted to use their facilities while the plumbing 
in the black soldiers’ facilities was being repaired. milt met 
with the first sergeant of the black company and worked out 
a schedule to accommodate both groups, then ordered his 
men to go along with the new arrangements, thus averting 
what could have become a serious conflict. after a period of 
service in the noncommissioned officer ranks, he received a 
direct commission in 19��, and promptly proposed to olive 
jorgenson by phone from san antonio. she arrived after two 
days by train, and they were married on the same day in a 
chapel at fort sam houston. within two months milt was 
shipped to a field hospital unit in the southwest Pacific. his 
final assignment was to set up and operate a medical labo-
ratory in leyte in the Philippines. milt was discharged as a 
captain and arrived home on christmas day in 19�5, with 
very brown skin and yellow eyes after two and a half years 
on atabrine—but no malaria.

on staten island he and olive set up home in a house 
so small that to seat four people at the dining table, two had 
to sit on the porch. their son roy was born there, followed 
shortly by their daughter, amy. the youngest, Paul, was born 
some years later after their move to california.
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milt returned to new york university and received his 
Ph.d. in chemistry in 19�9. after nyu he was hired by the 
prestigious stanford research institute, where he spent 
the next 21 years making significant contributions to the 
development of analytical methods and flavor and fragrance 
chemistry. while at sri, milt analyzed flavor constituents of 
many foods, including potato chips and coffee. a thorough 
analysis of the flavor constituents of coffee led him to concoct 
what he described as a terrible cup of coffee. nevertheless, 
he was invited to brazil to investigate methods to use large 
surpluses of coffee beans that existed at that time. he devel-
oped a large-scale method for extraction of caffeine from 
crushed beans. the caffeine was sold to drug companies 
and the residue used for cattle feed. his work on extraction 
of caffeine eventually contributed to the development of 
decaffeinated coffee. while at sri he wrote (with the help 
of clayton bassler) his textbook Spectrometric Identification of 
Organic Compounds. this book has given several generations 
of students the intellectual tools to identify trace components 
of flavors, fragrances, and insect, tick, and other animal 
pheromones; the book is now in its seventh edition and has 
been translated into five languages.

while at sri, milt began his ground-breaking studies in 
chemical ecology. in 1962 he phoned the department of 
entomology and Parasitology at the university of california, 
berkeley, to inquire about entomologists working on insect 
behavior. he was ahead of the times. he recognized the 
significance of adolph butenandt’s landmark identification of 
the silkworm-moth sex attractant, a 16-carbon alcohol called 
“bombykol,” in 1959. butenandt had extracted 500,000 female 
silkworm-moth abdomens to obtain 12 mg of an ester deriva-
tive of the pure pheromone for identification. milt reasoned 
that use of newly developing techniques in micro-analytical 
chemistry would facilitate identification of much smaller 
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quantities of natural compounds and make pheromone 
identification more practical. at this time synthetic organic 
pesticides were being used indiscriminately against insects, 
mites, and nematodes in the united states and throughout 
the world. as a consequence pest resistance, resurgence, and 
replacement with new pests became a central theme in pest 
control. in these early days milt concluded that naturally 
occurring compounds that control insect behavior and devel-
opment could be identified, and thus be made available to 
reduce pest-caused damage in an environmentally friendly 
way. he vigorously pursued this objective throughout his 
career, as can be seen from the long list of invertebrate pests 
that he investigated.

milt’s first foray into chemical ecology started with the 
bark beetle, Ips paraconfusus (I. confusus), in collaboration 
with berkeley entomologist david wood. their objective was 
to isolate, identify, and synthesize the pheromone in the 
“frass” (composed of phloem and xylem fragments and fecal 
material) produced by the male beetle boring into ponderosa 
pine. the pheromone attracts large numbers of both male 
and female beetles, which overwhelm the tree. chemical 
fractionation was monitored by a laboratory bioassay that 
depended on walking rather than flying beetles, a calcu-
lated risk in extrapolating to a field response. when the gas 
chromatographic fractionation proceeded to a certain stage, 
none of the fractions was active. this caused some dismay 
because the few previous studies on moth and honeybee 
pheromones had conditioned them to think in terms of a 
single active compound. they were quite surprised to find 
that the pheromone comprised three individually inactive 
compounds. this was the first beetle pheromone and the first 
multicomponent pheromone to be identified, and they were 
the first to demonstrate the importance of using a complete 
blend of pheromone components.
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at the same time they (with otto rodin, a chemist at 
sri) had made the first discovery of synergism in an insect 
pheromone, involving the three terpene alcohols isolated 
from �.5 kg of the attractive substrate. they rushed to the 
field to test two of these compounds that together elicited 
an attractive response in the lab. milt could be seen picking 
these little (�-� mm) beetles out of the talcum-powderlike 
dust around the sticky trap and tossing them onto the trap. 
he was convinced that they were “near misses” and were, in 
fact, responding to that treatment. with or without the near 
misses the differences were obvious. but they had trapped a 
different species than the one producing the compounds that 
were being tested. they were all amazed by this unexpected 
result. when the third compound was added to the first two, 
they trapped the species that had produced them. at the 
same time, the catch of the cohabiting species (in the pine 
host) that had responded to the two-compound mixture was 
greatly reduced. they had discovered the interruption, or 
disruption, phenomenon that facilitates species separation, 
or isolation, and would later be used to reduce aggregation 
and mating of pestiferous species.

during experiments in 1965 near yosemite national 
Park, milt learned the rigors of field research. when he and 
william bedard, a usda forest service entomologist, arrived 
at the field site, they soon realized that they had forgotten 
the release devices. milt offered to stay behind and watch 
over the traps. milt lay down in the tall grass to take a nap. 
suddenly he was awakened by an order to stand up slowly 
and identify himself. as he opened his eyes he stared up 
at the barrel of a sawed-off shotgun aimed at his head by 
a deputy sheriff from madera county. he said what went 
through his head was, “i am a chemist employed by the stan-
ford research institute in menlo Park, california, and that 
i am in this brush field testing bark beetle pheromones. … 



� b i o G r a P h i c a l  m e m o i r s

no!…he will never believe this story!” milt’s employee card 
saved the day.

in 1969 milt and his family moved to syracuse, new york, 
where he was appointed professor of chemical ecology at 
the state university of new york, college of environmental 
science and forestry (esf), the first position of its kind in 
the world. one of his first research projects was isolation, 
identification, and synthesis of the sex pheromone of the 
elm bark beetle. at that time dutch elm disease, transmitted 
by the beetle, was wreaking havoc on the stately elm trees 
that shaded the streets of many u.s. cities. john Peacock, an 
entomologist with usda forest service, and Gerald lanier, 
an entomologist at esf, joined the research and tens of thou-
sands of the beetles were reared from logs cut from infested 
elms and the females separated before they had a chance 
to mate. milt’s students collected the volatiles given off by 
the virgin females boring into elm logs by passing a stream 
of air over the insects and then through an adsorbent trap. 
the collected volatiles were fractionated, monitored by a 
bioassay, and the pheromones were purified and identified by 
spectroscopic methods. here again they found that no single 
compound was active alone but that compounds produced 
by the beetles were synergized by volatiles produced by the 
trees to give maximum attraction to the males and females. 
subsequently, Gerald lanier and collaborators developed 
methods to trap the beetles, and several cities employed the 
synthetic pheromone blend to protect their elms.

at esf milt focused on developing the field of chemical 
ecology, publishing more than 200 research papers and 7 
books over his career. he also wrote the definitive papers on 
the role of chirality in insect pheromones. he continued his 
collaboration with david wood and established new collabo-
rations with biologists all over the world. these collabora-
tions, encompassing a wide range of biological systems, had 
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a tremendous impact on expanding the scope of chemical 
ecology in the early stages. he and his colleagues demon-
strated the importance of host tree compounds in synergizing 
bark beetle pheromones and identified and synthesized 
the pheromones of over 20 species of beetles, several ticks, 
and moths. working with john moser of the u.s. forest 
service, he and his students made the first identification of 
an ant trail pheromone from the species Atta texana. with  
dietland muller-schwarze they completed the first isola-
tion and identification of mammalian pheromones from 
deer and the pronghorn antelope. his pioneering work on 
pheromones provided the knowledge and tools for successful 
monitoring and control programs for insect pests of forests, 
stored products, and agricultural crops. as an example, he 
played a critical role in identifying the pink bollworm-moth 
sex pheromone which has been used successfully for control 
of this important pest of cotton, thus avoiding the use of 
pesticides on thousands of acres.

soon after moving to esf, milt began planning for a 
journal that would provide a home for all the papers that were 
beginning to be published in the area of chemical ecology 
but were scattered throughout the biological and chemical 
literature. in 197� he and john simeone led the efforts to 
establish the Journal of Chemical Ecology. together milt and 
john edited the journal for 20 years, until 199�. milt and 
john also helped to establish the international society of 
chemical ecology, which was incorporated on september 12, 
19��. the society’s silverstein-simeone lecture award was 
established in honor of the enormous contribution made to 
the field of chemical ecology by milt and john. the award 
is normally given in recognition of outstanding recent or 
current work at the frontiers of chemical ecology.

throughout his career milt was at the forefront of his 
field and was in much demand as an invited lecturer. he 
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accepted an invitation to attend a meeting in france only to 
learn that all lectures must be given in french. although he 
spoke no french, he was not dismayed. he wrote his lecture 
and found a colleague who could translate it into french. 
then he spent weeks in his office memorizing and practicing 
it. he related with his typical sense of humor that at the end 
of his talk all the questions were in english, indicating that 
perhaps his french was not as good as he had hoped.

milt disdained paperwork. on one occasion when he was 
out of town a secretary searched his office for information 
on a grant proposal he was preparing. she returned empty 
handed, exclaiming, “he keeps nothing in his filing cabinets. 
they are empty!”

milt was a true gentleman who knew so much but was so 
humble. he will be remembered by his students, friends, and 
colleagues for his enthusiasm and fascination with chemical 
ecology and his skillful application of chemical techniques to 
solve complex biological problems. he will also be remem-
bered for his sense of fairness, his wonderful and understated 
sense of humor, integrity, loyalty, courage, and his friendship. 
this is perhaps best illustrated by his own words, written on 
his election to the national academy of sciences,

i can look with pleasure on the contributing factors: a most competent group 
of graduate students and postdocs, and an incredible selection of collabora-
tors in chemistry and biology. the timing for the development of chemical 
ecology was perfect, depending in large part on the rapid evolution of capil-
lary gas chromatography, hPlc, eaG, mass spectrometry, and nmr. my first 
comprehension of the “index of hydrogen deficiency” in mass spectrometry 
and of a “first-order spectrum” in nmr were indeed revelations. but, above 
all, were the friendships that evolved from the collaborative investigations 
that were breaking new ground. we all learned much from one another.

thank you, milt, and in his understated words of praise, 
“Good show.”



  11r o b e r t  m i l t o n  s i l v e r s t e i n

honors and distinctions

sigma Xi (syracuse) award, 1977
american chemical society (syracuse) award, 197�
j. e. bussart memorial award, entomological society of america, 

197�
freshwater biological research foundation award, 19�0
medal of the royal swedish academy of agriculture, 19��
silver medal of the international society of chemical ecology, 

19�6
honorary member, international society of chemical ecology, 

199�
silverstein-simeone award for outstanding student, sponsored by 

Plenum Press/isce, 1995
Festschrift issue of the Journal of Chemical Ecology, 1995
member, national academy of sciences, 2000
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