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In Charles Darwin 's Footsteps 

 

Peter Raymond Grant  

Barbara Rosemary Grant  

 

 

Part I: Peter R. Grant  

 

1. Early days, early influences 

 

 Rosemary and I have followed in the footsteps of Charles Darwin (Fig. 1). We 

have taken very different paths to reach those footsteps. I will describe my own. 

 I was born in London, England, on October 26th 1936. From a very early age 

I was a naturalist. My earliest memories are of smelling marigold flowers and trying to 

catch a butterfly on a flower with my hand. But I remember very little of those early 

days. Like many other children living in the London area I was evacuated during World 

War II to a school in the countryside, on the Surrey-Hampshire border. At the end of the 

war I returned to suburban London. The photograph to illustrate it is dull (Fig. 2), but I 

can remember dull days like this. It was hardly an inspiring environment for an aspiring 

naturalist! 

 My parents having been divorced, I was raised by my father and grandmother. 

My grandmother played the nurturing role of a missing mother that I recognize as 

crucial to my development. I had the good fortune to be admitted to an excellent public 

school, Whitgift in South Croydon, whose students lived at home, which is unusual for 

English public (aka private!) school. The fees were barely within the reach of my father, 

an insurance clerk. He played a key supporting role in my education by encouraging me 

in all ways; to work hard, to play hard, to have fun, to have self-respect and to respect 

others. He considered himself to be a round peg in a square hole, a favorite phrase of his, 

and urged me to strive to become a round peg in a round hole. This would entail 

following one of my two passions, natural history and sport. Two biology teachers, one 

a botanist (Cecil Prime) and the other a zoologist (Bob Jones), were very influential in 

fanning the flames of my developing interest in biology.  
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 I was not an academically gifted student, nevertheless, following a chance 

conversation with another schoolmaster (Bert Parsons), I applied to Cambridge 

University (Fig. 3), and just managed to pass my exams. I remember how amazed I was 

that the god-like lecturers and Professors treated us undergraduates as people who might 

have interesting opinions, and urged us to think for ourselves. This was a tonic, a big 

boost to my self-confidence. My interest in natural history was deepened and relabeled 

as ecology, and yet at the same time I was fascinated with many other aspects of biology 

and particularly behavior, evolution and genetics. These threads came together later in 

my career, but at the time they seemed unconnected disciplines because that was how 

they were taught.  

 In the summer vacation before my final year I took advantage of an 

Oxford-Cambridge plan to help undergraduates find summer jobs in North America. I 

was given the opportunity of working for Downtown Parking Corporation in Vancouver. 

Without realizing it, I was on my way to a lifelong professional career in North America. 

The scope for exploring the biological world appeared to be so much greater in Canada 

and the United States than in my crowded little island of Britain. I graduated one year 

later (Fig. 4), and soon after I began graduate studies at the University of British 

Columbia in Vancouver, where I discovered the thrill of being able to combine research 

with teaching. From then on I could think of no better job than that of a University 

scholar. 

 

2. Launching a career in biology 

 

 Rosemary and I met in the Zoology Department of the University of British 

Columbia (Fig. 5). In fact we were the first English people each of us met shortly after 

our respective arrivals. We were married a little more than a year later. Right from the 

beginning we appreciated our similarities and differences. The similarities provided 

common ground for discussion in science, art and music, for hiking in the mountains, 

and for skiing. The differences we brought to our shared interests provided an 

ever-renewing source of mutual education and stimulation. We planned to have a family 

as soon as my graduate studies ended, with the possibility of Rosemary returning to 

full -time study some time later. This plan enabled us to travel to Mexico together where 
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I carried out a field study on the evolution of birds of the Tres Marias islands (Fig. 6) off 

the coast of Nayarit for a Ph.D. degree.  

 Initially, in the near absence of a supervisor, I floundered. Then I faced the 

fact that I had been collecting information about the island birds and their mainland 

relatives somewhat automatically and without having sharply posed questions that could 

be addressed scientifically. My ideas were vague, unformulated, uncrystallized. Staring 

failure in the face, and feeling ashamed, I thought long and hard about what I was doing. 

It was a painful experience, but a vital one. I worked out how to proceed. I have been a 

truly independent thinker ever since.  

 The rest of the thesis research was straightforward. At the end of it came one 

of those major junction points in life. Whitgift or an inferior school had been an earlier 

one, Cambridge or London University was another. This time it was either a 

post-doctoral fellowship at Yale University or remaining as a lecturer at UBC thanks to 

the generosity of the head of the Department, Professor Ian McTaggert Cowan. The 

adventurous prospect of a year at Yale receded towards the horizon as months went by 

without a word from anyone there. Finally I picked up the phone and in a trembling 

voice I asked to speak to Professor Evelyn Hutchinson. That conversation sealed my 

fate. I could be given only $4,000, barely a survival wage, but Rosemary could earn an 

additional $4,500 as a lecturer and research associate. The decision took itself. I said 

yes; please! 

 We enjoyed Yale to the full (Fig. 7). It was an intellectually stimulating 

environment, although the atmosphere was tainted by a schism between the molecular 

biologists (òthe modern and professional onesó) and ecologists (òthe ancient and 

amateur onesó). I have never been able to understand why the world of scholarship that 

should be so broad and encompassing actually harbors many whose outlook is so 

narrow.  

 Evelyn Hutchinson (Fig. 8), Kyoto Prize laureate in 1986, the first year 

awards were made in ecology, embodied my ideal values of the academic scholar, and 

my few interactions with him were precious. He encouraged me by his own example to 

think broadly about science and art, to explore connections between topics that seem to 

be completely unrelated, to probe deeply into the past in order to understand the present. 

His love of scholarship and the world of ideas inspired all of us. From him I learned to 
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be intellectually courageous and not to be afraid of creative speculation when it can 

enlighten. This was the last major intellectual influence on my maturation. I owe many 

people a debt of gratitude for what they were and what they taught me in those 

formative years, and to him I owe the greatest debt. 

 Scarcely had the fellowship year begun when I had to think of a job at the end 

of it. I was lucky; it was easier to get a University position in 1965 than now. I have had 

three positions in my career, all as an ecologist, and the first of these was at McGill 

University in Montreal. Our first daughter Nicola was born at Yale a few weeks before 

we moved back to Canada and I became an Assistant Professor. Less than two years 

later our second daughter Thalia was born. 

 

3. McGill and the mouse years 

 

 In my thesis I had tested and found support for the idea that competition 

between species for food was an important factor in the lives of birds. On islands, in the 

absence or scarcity of competitor species, those present had undergone evolutionary 

change, taking advantage of foods that, on the mainland, would have been eaten by the 

competitors. The next step was to test the competition hypothesis experimentally. The 

only well-designed study that had done in nature was a study of barnacles in which one 

species grew over the other: hardly a general mechanism of competition! Birds are not 

good experimental animals for this type of question, so I turned to mammals and chose 

to work with mice and voles (Fig. 9).  

 The evidence for competitive interactions at that time was this; grassland and 

woodland species keep apart in their separate habitats, but when one is missing, on an 

island for example, the other moves into its habitat. I built enclosures that encompassed 

both woodland and grassland habitat (Fig. 10), introduced their respective occupants to 

one enclosure and only one to each of two other enclosures and let the experiment run 

for a few months (Fig. 11). As expected the species on its own entered the habitat of the 

missing species, but the two species when together remained in their respective habitats. 

This work led to some other interesting questions on behavior, and the question of how 

numbers of a population are adjusted to the carrying capacity of the habitat, which I 

explored in this system. 
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 Having demonstrated competition in the present I turned back to the question 

of competition in the past, the subject of my thesis research. The growing body of 

evidence for it was under critical scrutiny mainly for reasons of shortcomings in 

statistical analyses, and this led me to Galápagos and Darwin's finches. Darwin gained 

important insight into evolution and the origin of species in his five-week visit to the 

archipelago in 1835, and the prospect of doing research on the islands, following in 

Darwin's footsteps, was very exciting.  

 I recalled that David Lack (Fig. 12) had written a superb monograph on 

Darwin's finches in 1947. It supplied many reasons for thinking that competition had 

been important in the evolution of these famous birds. At the same time Rosemary and I 

had discussed the question of why some populations are unusually variable, and once 

again I recalled from David Lack's book that some of the Darwin's finch populations 

were among them. And finally there was the fascinating, much larger question, of how 

13 species had arisen in the archipelago by repeated speciation from a single ancestral 

species. A comprehensive answer to this challenging question could serve as a model 

for understanding the generation of biological diversity in a wide range of organisms, 

and that was an exciting prospect. 

 Thus we had plenty of reasons for research in the Galápagos some time in the 

future, but a letter from Ian Abbott (Fig. 13), a prospective post-doctoral fellow from 

Australia, precipitated matters, because in it he proposed to do the type of study on 

competition that was beginning to form in our own minds. To get the funds for it we 

applied to the American Museum of Natural History for half of our needs and the 

Faculty of Graduate Studies and Research for the other half: $4,000 in total for field 

expenses in a four-month field season for Ian and his wife Lynette, and five weeks for 

me! And here we encountered another critical juncture in our professional life, when the 

American Museum politely turned down our request. I explained to our Dean, Walter 

Hitschfeld, the circumstances, and that we could probably accomplish most tasks with 

the half ($2,000) I had applied for from the Faculty. òYou don't understand,ó he replied, 

òthat is not the way we work. We will either give you all of the money, if we like the 

proposal, or nothing, if we don't. I will let you know in a week.ó And down went the 

telephone. The good news? total funding? came through next week, and by the same 

route. We will be forever grateful to him and his committee for their vote of confidence. 
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What we would have done if the news had been bad I don't know. Given up? Maybe. 

Surprisingly, in retrospect, I did not know of the National Geographic Society as a 

source of funds.  

 This was the most important turning point of our professional career, and I 

write this 37 years later, after completing as many field seasons of research in the 

Galápagos. 

 

4. In Darwin 's footsteps on Galápagos 

 

 Several of our colleagues in Universities around the world have conducted 

long-term studies of organisms in one place. I don't believe any of them had the length 

of their study in mind when they began. Certainly Rosemary and I did not. A 

four-month field season became a study of finches under contrasting conditions in one 

year: wet season of abundance vs dry season of scarcity. This in turn grew into a study 

of finches experiencing contrasting conditions in different years. An initial focus on 

survival under different feeding conditions then shifted to performance and success 

during breeding seasons, and an analysis of patterns gave way to a detailed study of 

population processes through time. None of this was in our minds at the beginning. For 

one thing, we did not dare to think in the long term when funding was unknown in the 

short term. 

 I should add that in the first year, after it became clear that camping with a 

family held no special perils, our two daughters accompanied us in the field, and this 

continued every year until they became University undergraduates. Their wonderful 

combination of companionship and help has made the research experience so much 

richer in both tangible and intangible ways than it would have been if they had not been 

with us. 

 We studied the different communities of ground finch species on several 

islands in the first few years, and analyzed the pattern of variation among them. The 

communities differed from island to island, in composition and in the characteristics of 

the beaks the species use to exploit food. These facts in combination with a quantitative 

knowledge of the food supply enabled us to set up tests of the competition hypothesis in 

several ways. The results from across the archipelago showed a strong signature of the 
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effects of competition, especially under stressful drought conditions. This is interesting 

in its own right, but is also valuable in revealing how two species interact when they 

come together for the first time on an island during the speciation process, after a single 

species splits into two, initially on two islands.  

 

5. The Michigan years 

 

 We thought we would retire in Montreal. There was no need to leave except 

that Rosemary wanted to further her career and the prospects for doing so seemed dim. 

Even so she was able to continue doing research. Thus when the opportunity came for 

me apply for a position at the University of Michigan with extra prospects for Rosemary 

we were tempted, and in fact one year later (1978), after a sabbatical leave, we moved 

to Ann Arbor in Michigan.  

 We then concentrated on the finches on two islands. The first island was 

Daphne Major (Figs. 14 and 15), one of the first we ever visited in the archipelago. 

When we returned to this island at the end of 1973 we discovered almost all of our birds, 

individually banded and hence identifiable, were still alive, whereas at other sites on 

larger islands the fraction of local survivors was much lower, probably because birds 

had dispersed out of the area to neighboring areas. This was an exciting discovery. 

Therefore we returned every year and with graduate student help banded more birds 

each year (Fig. 16). In 1976 we embarked on a new phase of research and banded many 

nestlings. One of the most significant findings of all our research came the following 

year. Almost no rain fell, and 85% of the population of medium ground finches died of 

starvation.  

 At this point I will interrupt the narrative with a short video. It lasts for about 

five minutes and shows how we did the work; arriving at the island, catching birds in 

mist nets, measuring and banding them, and observing them. We explain all this to Bill 

Kurtis. His Company made the film. The video is in four pieces, each separated by a 

black screen for three seconds.  

 To return to the drought of 1977, birds did not survive at random: large birds, 

especially those with large beaks, survived at a higher rate than birds with small beaks 

(Fig. 17). As a result the average beak size of the population increased throughout the 
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drought year of 1977. Birds with large beaks had an advantage in being able to crack the 

large and hard seeds that remained in relative, though not absolute, abundance after 

most of the small and soft seeds had been depleted by the finches. Natural selection had 

occurred. Moreover the offspring of the survivors, produced in 1978, when the rains 

resumed and plants grew, were large, like their parents. Beak size, we discovered, was 

inherited, and as a result the population had undergone a remarkable evolutionary 

change in response to natural selection. 

 In 1978 we began a parallel, in-depth, study of ground finches on another 

island, Genovesa (Fig. 18). It is more isolated than Daphne Major and therefore less 

subject to immigration of wandering finches from other islands. We continued this study 

for 11 years (Figs. 19--21). It provided a very valuable support for our findings on 

Daphne Major, especially with regard to evolutionary change, despite differences in the 

composition of the finch community and in the plant environment. 

 

6. Two dozen years at Princeton 

 

 We thought we would retire in Ann Arbor and yet once again, as in Montreal, 

we took an opportunity to move to another University with better prospects and greater 

freedom. In this case the freedom was to be in Galápagos during the breeding season in 

the first few months of the year, as a result of teaching twice the usual amount in the last 

few months of the year. And Rosemary, now equipped with a Ph.D. degree, was able to 

assume all of the normal functions of a University faculty member. 

 The backbone of the research program has been our continuing study of 

finches on Daphne Major Island. This has yielded substantial insights into ecological 

and evolutionary processes. An early discovery was that selection oscillates in direction; 

large-beaked birds survive best under some conditions and small-beaked birds survive 

best under others. A major determinant of the fitness of finches is the weather and how 

it affects the food supply. Droughts alternate with years of the El Nino-Southern 

Oscillation phenomenon, which periodically bring heavy and extensive rains to the 

eastern Pacific. The strongest El Nino event of the last 400 years occurred in 1983, 

when it rained for eight months instead of the usual one or two months, transforming 

the vegetation into a community of small-seed producing plants (Fig. 22). Two years 
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later there was another drought (La Nina), and under the altered conditions in food 

supply small-beaked members of the medium ground finch population survived better 

than the rest. 

 In the same extraordinary year of 1983 Daphne Major Island was colonized 

by another species, the large ground finch (Fig. 23). This turned out to be a highly 

significant event after a long delay, because by the time another serious drought affected 

Daphne Major in 2003--04, comparable in magnitude to the one in 1977, there were 

more than 300 large ground finches on the island. The population of medium ground 

finches crashed: 90 died of starvation. This was partly caused by the large ground 

finch species. Medium ground finches with the largest beaks were outcompeted by the 

larger species, they died at a high rate, and the survival advantage shifted strongly to the 

small-beaked members of the medium ground finch population (Fig. 24). Evolution by 

natural selection had occurred again. 

 

7. Philosophy 

 

 To conclude, 37 years of research on the Galápagos has given us a privileged 

glimpse of the very long-term evolutionary drama that has been played out in an 

amazing archipelago. Our research has been driven by curiosity about the natural world 

without any thought as to how our discoveries could be of practical use to anyone. The 

guiding philosophy has been to seek simplicity, but to distrust it; to be creatively 

imaginative yet skeptical; to ask how would we know our interpretations and ideas are 

wrong if indeed they are wrong; to seek a solution to a problem from several angles and 

not just one; and to collaborate with others when in need of expert help. 

 

8. Luck, long-term studies, and a long career  

 

 Long-term studies of nature are valuable because they yield discoveries and 

insights that are impossible or unlikely to be obtained in the short term. As the study 

proceeds rare but important events, the unexpected, are more likely to happen, like the 

El Nino event of 1983. In a well-chosen system the value of long-term studies is 

multiplicative, not additive: new discoveries benefit from previous ones.  
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 Luck comes to the prepared mind, it is said, and it also comes to those who 

persist and are in the right place at the right time. We have had that luck, several times 

over, through being privileged to work in a fascinating, fluctuating, environment. We 

have had the personal luck of being born at a propitious time, having a wonderful family, 

good health, and each other. We have had social luck as well, in continuous funding 

from Canadian and American governments, and in the many able and dedicated 

assistants who have worked closely with us. In return for all we have received, we 

enthusiastically communicate all we have discovered. We hope our findings contribute 

to a greater understanding of nature and the place of humankind in it. To the Inamori 

Foundation we express our profound and deeply felt thanks for the recognition the 

research has been given. 

 

 

Part II: B. Rosemary Grant 

 

1. How I grew up 

 

 I was born on October 8th 1936 and grew up in Arnside, a small, sleepy, 

coastal village, in the mountainous Lake District of North-West England (Figs. 25 and 

26). Famous for its tidal bore, which roars up the estuary twice a day, it has 

carboniferous limestone cliffs rich with fossils. Behind these cliffs are wooded valleys 

and high cropped-grass fells where as a child I could find rare species of butterflies and 

plants.  

 Any child born in 1936 like myself has early memories of the Second World 

War, knows the unique throb of German bomber planes, and has felt the terror when 

running for shelter. Arnside viaduct was a potential target because it was on a crucial 

route to Barrow shipyard. I remember my parents (Fig. 27) listening to the radio, and 

my father helping Jewish families who had escaped to England. I remember not 

understanding why there was a war and asking incessantly about Hitler. 

 But, at the same time on the road outside our house there were German 

prisoners of war installing a water main. Swinging on our garden gate my brother and I 

watched them and then dared to cross the road to talk to them. One showed me 
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photographs of his children, a girl of my age, a boy of my brother's age. I remember him 

saying that he hoped to see them again. He later made me a bracelet. I realized they 

were nice people like my parents with children like my brother and myself, and were in 

that situation because they were forced to fight. This dichotomy, being fearful of 

German bombs on the one hand and appreciating German friendship on the other, was 

initially very bewildering. 

 I was six or seven years old when this event occurred (Fig. 28). But even at 

that age, the experience was vivid and laid the foundation of my belief that 

communication between people from different cultural and ethnic backgrounds brings a 

tremendous depth of understanding, respect and wisdom. The rewards of an interchange 

of ideas are immense and lead to imaginative and ingenious solutions to otherwise 

seemingly unsolvable problems like war.  

 

2. My Parents 

 

 My mother was a vivacious and warmly loving person (Fig. 27 right). She had 

a wonderful voice, loved classical music, loved plants, and read widely. On our daily 

walks we searched for fossils, she taught me the names of plants and birds and 

introduced me to the diversity of living things around us. My Father (Fig. 27 left), who 

was a physician, had his surgery and office in a wing of the house. These were the days 

before disposable medical equipment, and much of my Mother's day was spent 

sterilizing instruments, boiling surgical towels, calming frightened patients, and 

arranging appointments. This was on top of maintaining a large house (Fig. 25), and 

garden with vegetables and fruit trees, hens and pigs, our means of providing food 

during and after the war, plus keeping control of two and later three very lively children 

(Fig. 28). As I grew older I took over many of these tasks, including sterilizing all the 

instruments before morning surgery, then feeding the animals (definitely in that order). 

 In sharp contrast to my Mother, my Father was austere. He had received a 

classical education in Greek and Latin, and had a deep knowledge of literature and 

poetry. He was a physician, who was so gifted in diagnosis that hospitals in London 

would occasionally contact him for help if they had a particularly difficult case. In 

addition he had a passion for engineering and designed the first disposable syringe, now 
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in the Welcome Museum in London, as well as some other pieces of surgical equipment. 

My vivid memories of him are the long discussions we had at meal times. Other 

memories are his ferocious insistence that we must think independently, and his 

approach to diagnosis. He taught me the logic of how to analyze a problem: not to reach 

conclusions too early, and the value of understanding exceptions (òValue your 

exceptionsó was a phrase he often used). There were rare and wonderful moments when 

he would relax, put on a recording of one of his favorite pieces of music, and get us to 

tell or act out our made-up stories to music. Mine were usually about animals and 

involved lots of dancing. My brother John's stories were always about cars and planes 

travelling across the world. My brother, Andrew, who became a physician, and who 

unfortunately died last August, was eight years younger than myself and just a baby at 

this time. 

 Two other very different people influenced me in my early years. The first 

was my parent's gardener, Jeremiah Swindlehurst. He was an old, wise man who 

experimented with genetic crosses of plants, and was an avid reader of philosophy and 

science. Having never been to school, he had taught himself to read and write and had 

acquired a deep wisdom that comes only through a passion for knowledge and 

perseverance. The second person was a geography teacher, Miss Crawford. Her 

classroom, an attic-like room at the top of the school, was a constant source of 

fascination being crammed with all manner of things from fossils and rocks, to maps 

and porcupine quills. I spent hours there. She lent me books about such exotic places as 

Tibet, Antarctica and the Sahara. Knowing my love of music, interest in biology and far 

off places she arranged for me to get out of school to go to concerts, and hear talks at 

the Scottish Geography Society and Edinburgh University. 

 

3. When did I first decide to be a biologist? 

 

 Even before I knew the word biologist I wanted to understand more about the 

diversity of organisms, why there was such variety between and within species. My 

parents, who explained that all living things were related by ancestry, and that some of 

the fossils I had found on the cliffs and in our garden were remains of plants and 

animals that were now extinct, encouraged this passion and curiosity in biology. When I 



025K2009_KP_LE_B_en.doc 

13 

 

was a little older my Father suggested I should read Darwin's òOrigin of Species.ó  

 In my teens I thought that genetics would provide a fundamental approach to 

understanding the variety of organisms, and I was desperate to study genetics at 

Edinburgh University. I chose Edinburgh because I believed it was the foremost 

Department of Genetics in the world. 

 

4. A crossroads in my life 

 

 My head mistress at the boarding school I attended dissuaded me from going 

to University, saying: òYoung ladies with two brothers should not go to University.ó 

Having persuaded her, through help from my parents, to at least allow me to take the 

University entrance examinations, I contracted mumps with the complication of 

pancreatitis and missed the exam. The headmistress, stood at the end of my bed and 

declared this was òGod's will!ó I left school, determined rather than deterred, took a job, 

followed a correspondence course and successfully applied to University the following 

year. 

 

5. People who influenced my work 

 

 My good fortune in entering Edinburgh University was enhanced when I was 

accepted into the genetics diploma course in my third year. This course consisting of a 

very small group of national and international students was inspired and led by 

Professor C.H. Waddington (Fig. 29 left). 

 My Mother gave me the love of Nature, my Father showed me how to study it, 

but it was Conrad Waddington, Douglas Falconer (Fig. 29 right) and Charlotte Auerbach 

who inspired me to be a scientist. Classes were taught as group discussions. I was 

stretched to my limit and beyond. Questions were asked with no known answers, and 

explored in depth. The collective breadth and depth of knowledge in the department was 

extraordinary. This period was one of the most challenging, stimulating, and inspiring 

times of my life. My hope is that I have been able to pass on some of this excitement 

and love of curiosity-driven research to my own students. 
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6. Introduction to research 

 

 My first project was an undergraduate thesis on soil amoebae. Among many 

identical looking amoebae living in the soil, one was thought to be pathogenic. The 

challenge was to develop a technique to tell which ones in the soil were dangerous and 

which ones were benign. My genetics training had introduced me to the possible 

importance of cell surface protein differences, and under the supervision of Professor 

Kay Adams I made antibodies to the pathogenic one that had been collected from 

mammalian tissue (Fig. 30). I then dropped serum containing these antibodies onto 

slides with soil amoebae. It worked! The dangerous amoebae clumped up with 

antibodies clinging to their surface proteins and the benign ones were unaffected and 

continued to move and divide. Spurred on by this small success I asked the bigger 

question: how do populations of organisms diverge to the point of becoming different 

species? I thought that fish (char) that had been land-locked in Icelandic lakes of known 

ages would be a perfect system in which to study this question for a Ph.D. project: a 

project remarkably similar in conception to the one on Darwin's finches that Peter and I 

were to do years later in the Galápagos.  

 

7. Meeting Peter 

 

 Before carrying out this Ph.D. research I decided to take a year off to work as 

a lecturer in Embryology at the University of British Columbia in Canada (Fig. 5). My 

idea was to get teaching experience, earn some money and see a new and exciting part 

of the world and then return to Edinburgh. In Vancouver I met Peter (Fig. 31). It was 

thrilli ng to find we had similar interests and similar goals. Peter approached the same 

questions from an ecologist's viewpoint, while I approached them from a geneticist's 

point of view, and the synergism was electrifying. We were married one year later. My 

plans for a Ph.D. were delayed through childrearing, but I never ceased to do research at 

some level. 

 With two small children (Figs. 32 and 33) and in those days a lack of good 

daycare facilities, I stayed at home until they went to school. One day a week, on 

Mondays, I had a babysitter, and instead of spending that day catching up on household 



025K2009_KP_LE_B_en.doc 

15 

 

chores I spent it in the library catching up on research articles. This put me in a good 

position when I finally was able to return to full-time research. 

 When we moved to Ann Arbor I returned to research full-time and worked on 

my Ph.D. project on the Large Cactus Finch on Genovesa Island in the Galápagos (Figs. 

18, and 34--36). Staffan Ulfstrand at the University of Uppsala in Sweden was my 

supervisor. He was invaluable, allowing me flexibility in pursuing my own research 

interests, but at the same time immensely stimulating with his provocative questions. 

This study paralleled the one on Daphne with illuminating differences.  

 Our two daughters (Figs. 14 and 37) accompanied us in the field. Nicola, who 

is now a physician, studied the mockingbird (Fig. 38) and her work laid the foundation 

for two Ph.D. theses and a master's thesis. Thalia, who is now a biologist, scientific 

illustrator and writer, studied the dove (Fig. 38). Both projects were published in 

scientific journals. 

 After moving to Princeton University, I was able to do both full time research 

and teaching. Thus I entered a fully professional career through false starts (at high 

school) that did not put me off, with a hiatus (childrearing), which I enjoyed, and a 

husband (Peter) who gave me immense support when the time came to get a Ph.D. and 

return to full-time research and teaching.  

 

8. Research 

 

 How do populations of organisms diverge to the point of becoming different 

species? This was the question I had asked when contemplating research in Iceland, and 

the question Peter and I had pondered together. Now we had the opportunity to study 

this in the most suitable place we could think of, the Galápagos Archipelago (Figs. 15, 

18, and 36); suitable, because many islands are in near pristine condition, so that any 

changes we observed would be due to natural causes and not to interference by humans. 

Furthermore the populations of finches were extremely variable in body size and beak 

shape. Perhaps most importantly the Galápagos Archipelago sits astride the equator and 

as such is subject to extreme inter-annual oscillations in climate (Fig. 22). Droughts are 

interspersed between years of heavy rainfall, allowing us to measure the strength of 

natural selection through time.  
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 We looked at the process of speciation as Darwin did. That is as a three-step 

process: colonization, divergence and the final and crucial step of the formation of a 

barrier to interbreeding. Much theoretical work has been written about the genetic 

changes that can occur at a founding event but colonization has rarely been witness 

because it involves being in the right place at the right time. We were lucky to be in the 

right place at the right time not once but twice. The first was when this large beaked 

bird Geospiza magnirostris (Fig. 23) colonized the island of Daphne in 1983. We were 

able to measure the genetic changes that occurred and the effect an introduced colonizer 

had on the resident populations. Some theories were correct, but there were interesting 

and illuminating exceptions. 

 For the second step we documented the degree to which climatic perturbations 

resulted in genetic and morphological changes in beak shape and body size in a 

population through the process of natural selection. Over a thirty-year period we were 

able to show that divergence in beak occurs through the tracking of environmental 

change by natural selection. We were able to document not only why evolution occurred 

but also how it occurred. In recent years in collaboration with Cliff Tabin and Arkhat 

Abzhanov some genetic signaling molecules underlying these changes have been found, 

a finding we only dreamed about twenty years ago.  

 To unravel the third step, the formation of a barrier to interbreeding required 

looking at the problem from a behavioral, genetical and ecological perspective (Figs. 

39--42). It turned out the barrier was a product of a dynamic interaction between 

changes in the environment, a learned character, song, that is culturally transmitted, and 

genetic factors responsible for beak and body size and shape. Understanding the causes 

and consequences of these interactions revealed an important factor, episodic 

introgression of genes, which under certain environmental conditions enhances the 

variation on which selection can act. Timing of introgression is of the essence. At the 

right time in new or changing environments it allows a rapid route to change, and 

appears to be a general phenomenon in the early stages of evolutionary divergence of 

populations of many diverse organisms from bacteria to primates.  

 

9. Research Philosophy 
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 I have found that it helped to know an organism or assemblage of organisms 

in depth, and at the same time to remain broadly interested and widely read. In this way 

new insights can be triggered when concepts from different disciplines are combined 

and explored in a thoroughly understood system. It is important to try to understand the 

dynamics and functioning of a system and not be content to merely demonstrate 

whether a favored theory is correct or not. I have been guided by the following rules. 

Don't be afraid to master the appropriate tools to answer a question. Don't jump to 

conclusions too quickly. As my Father said òvalue your exceptions,ò which in our case 

really did lead to further questions and further knowledge, not once but many times.  

 Just as communication between people from different cultural backgrounds 

leads to ingenious solutions to problems so do collaborations between scientists in 

research. A diversity of approaches works synergistically. Most discoveries are the work 

of many people, and by fostering these individualistic roles that are then combined we 

can extend our knowledge and understanding. 

 

10. Finale 

 

 Many people have inspired me through the course of my life, but no one more 

than Peter. My greatest wish is that we have transmitted, and will continue to transmit, 

some of our own sense of wonder, joy, and excitement in curiosity-driven research and 

in life to our students and to others. In this way we hope we can contribute to Dr. 

Inamori's wonderful global vision: that through dedication to scholarship and through 

enhancing our spirituality, which we all possess, the world can and will be made a better, 

peaceful and more humane place.
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Figure Legends 

Fig. 1   Charles Darwin. From a portrait by George Richmond, in about 1839. 

Fig. 2   View from Peter's home, 1150A London Road, Norbury, London SW 16, 

England, 1 August 1958. Not an inspiring environment for an aspiring naturalist! 

Fig. 3   Selwyn College, Cambridge, 195860, front and back. 

Fig. 4   P. R. Grant B.A. (Hons), 25 June 1960. 

Fig. 5   Biology and Pharmacology Building, University of British Columbia, 

Vancouver, Canada, 11 August 1959. 

Fig. 6   Maria Magdalena, Tres Marias islands, Mexico. The upper two pictures show 

the vegetation in June 1963. Lower left shows a Cinnamon Hummingbird on its nest, 

April 1962. Lower right shows the beach camp, 4 August 1961. 

Fig. 7   Connecticut Hall, Yale University, New Haven, CT, USA, June 1965. 

Fig. 8   G. Evelyn Hutchinson (Kyoto laureate 1986), Peter's mentor. 

Fig. 9   Nicola with a vole (Microtus pennsylvanicus), near Montreal, Canada, 8 May 

1967. 

Fig. 10  Enclosures for experimental work on competition between species of voles at 

the Morgan Arboretum of McGill University, Ste Anne de Bellevue, near Montreal, 

Canada, 5 May 1967. 

Fig. 11  The design of the experiment with voles (M Microtus pennsylvanicus) and 

mice (P Peromyscus maniculatus). 

Fig. 12  David Lack, an influential predecessor in Darwin's finch research. 
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Fig. 13  Ian and Lynette Abbott sampling seeds behind Borrero Bay, Santa Cruz Island, 

4 May 1973. 

Fig. 14  Approaching Daphne Major Island. Rosemary and Thalia. About 1991. 

Fig. 15  Daphne Major Island from the sea (left) and at its most colorful (right) in 

March 1993. 

Fig. 16  Two of the graduate students who conducted Ph.D. research on Daphne Major 

Island. Peter Boag (left) on Tortuga Island, 26 July 1975, and Trevor Price (right), 

coming down from an ascent of Daphne Minor Island, 21 June 1979. 

Fig. 17   Natural selection in 1977. Large-beaked medium ground finches survived 

better than small-beaked members of the population during a drought because they were 

able to crack open the large and hard fruits of Tribulus cistoides (to left).  

Fig. 18  Genovesa Island, 1978. 

Fig. 19  Camp on Genovesa Island, February 1991. 

Fig. 20  Peter on Genovesa Island, February 1987. 

Fig. 21  Supplies for a field season on Genovesa Island at a loading dock on Santa 

Cruz Island, February 1991. All food and equipment had to be thoroughly cleaned 

before loading on a boat and again immediately after arriving at an island to prevent 

introduction of plants (seeds) and animals (mainly spiders and insects). 

Fig. 22  The effect of the extraordinary El Nino event in 1983 on the vegetation of 

Daphne Major Island (below) can be seen by comparing the appearance in a normal dry 

season (upper left) and a normal wet season (upper right). 

Fig. 23  The four species of Darwin's finches on Daphne Major Island. Small ground 

finch (G. fuliginosa) upper left, medium ground finch population (G. fortis) upper right, 

cactus finch (Geospiza scandens) lower left and large ground finch (Geospiza 

magnirostris) lower right. 
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Fig. 24  Natural selection in 20042005. In contrast to 1977 (Fig. 17) small members 

of the medium ground finch population (Geospiza fortis) survived better than 

large-beaked members who were outcompeted for Tribulus seeds by the large ground 

finch (Geospiza magnirostris) (see Fig. 23). 

Fig. 25  ñOrchard Close,ò Rosemary's home in Arnside, Westmorland (Cumbria), 

England. 

Fig. 26  The village of Arnside in Westmorland (Cumbria), England, where Rosemary 

spent her childhood. 

Fig. 27  Rosemary's parents in Arnside, about 1952. 

Fig. 28  Rosemary at age 8, with brothers John (6) and Andrew (6 months). 

Fig. 29  C. H. Waddington, and D. Falconer, geneticists at Edinburgh University; 

Rosemary's mentors. 

Fig. 30  Soil amoebae reacting (left) or not reacting (right) to an antibody to cell 

surface proteins. 

Fig. 31  Peter (1961) and Rosemary (1964) at the University of British Columbia, 

Vancouver, Canada. 

Fig. 32  Young children: Nicola and Thalia, Canada, 1970. 

Fig. 33  Family in Iceland, September 1969. 

Fig. 34  The Large Cactus Finch on Genovesa Island, Galápagos, was the subject of 

Rosemary's Ph.D. thesis research. It is unusually variable in beak morphology as 

indicated by the profiles.  

Fig. 35  Rosemary teaching, Uppsala, 1985. 

Fig. 36  Peter and Rosemary crossing lava, Isabela Island, the Galápagos, 1995. 
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Fig. 37  Rosemary, Peter, Nicola and Jamie Smith leaving the north shore of Santa 

Cruz Island, Galápagos, December 1973. 

Fig. 38  Top. Nicola and Thalia weighing a lizard at the Charles Darwin Research 

Station, Santa Cruz Island, Galápagos, 29 November 1973. Lower left. Nicola with 

mockingbird on Genovesa Island, Galápagos, 19 July 1982. Lower right. Thalia with 

dove on Genovesa Island, Galápagos, July 1979. 

Fig. 39  Song differences between species. 

Fig. 40  The faithful transmission of song features from father to son is illustrated here 

with sonograms of tape-recorded songs of the large cactus finch, Geospiza conirostris, 

on Genovesa Island. 

Fig. 41  Song learned from another species. 

Fig. 42  Rosemary taking a small drop of blood from a finch for later DNA analysis, 

and Peter weighing a finch, Daphne, 1999. 
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