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Prologue


News of the discovery of a new species, Homo floresiensis, burst upon an unsuspecting world in 2004: a series of small, human-like bones had been discovered during archaeological excavations in a cave on the Indonesian island of Flores. In one swoop, much of what we thought we knew about human evolution was challenged. Could there really have been a population of tiny beings around 1 metre tall and living at the same time as we Homo sapiens? Such a scenario could hardly have been envisioned before this remarkable discovery was made. The species, with its odd combination of a small head, short legs and elongated feet, captured the public’s imagination and the nickname ‘the Hobbit’ was quickly adopted—a reference, of course, to JRR Tolkien’s well-known book of the same name.


In science, new ideas are subject to examination and questioning, and in this case there was swift and sustained controversy, with the bones interpreted by some to be nothing more than the remains of diseased modern humans. Meanwhile, those who recognised that this discovery did indeed herald something new wanted to know just where this enigmatic species would fit on the human evolutionary tree. Who were its ancestors? And how did this species get to an island that had never been attached to a mainland?


This book is a personal narrative about the discovery of H. floresiensis and all that happened afterwards—the controversies, the puzzles, the questions and the answers. The story is told from the perspective of experts worldwide who have conducted groundbreaking research on the characteristics and evolution of H. floresiensis. I am most fortunate to have been closely involved in the study of this intriguing and perplexing species since it was first announced in the scientific literature. I still have a sense of wonder that my life took this trajectory: never had I dreamt that such great excitement awaited me, and yet, looking back on it now, I can see that the past had held me in its sway since I was quite young.


It is all so distant from my eleven-year-old self who loved exploring the ruins of old Australian homesteads, inspired by a piece in a magazine for schoolchildren provided by the NSW Education Department. That story began when two children who had recently arrived in a small country town from faraway England were wandering along a street, feeling disillusioned with their new circumstances. Sensing their loneliness and frustration, a woman, leaning over her garden gate, suggested they go explore along a country road where they would find an old house. Pushing through matted grass and an overgrown garden, the children found the abandoned house. It was nothing like they’d ever seen. Gingerly the children entered. They tried to understand what each room would have been used for, imagining who might have lived there all those years ago. What would life have been like back then? Later, they even returned with pencils and paper and drew up a floor plan to better understand the layout of the rooms. After using clues from elements of the house, and with the woman’s help, the children worked out part of its history.


That it was possible to figure out something like this captivated me. From then on, whenever my family drove past abandoned old houses or ruins, I would badger my parents to stop the car. They would indulge my new interest (well, not always) and off we’d go, clambering over fences and through paddocks.


It was at around this age that I read The Rocks of Honey by Patricia Wrightson. The novel follows a boy whose family has recently moved to the Blue Mountains, west of Sydney. He befriends an Aboriginal boy as well as a girl who’s also new to the area. When an Aboriginal Elder tells them the legend of the nearby Rocks of Honey, guardian of a mysterious stone axe, the children set out to find the tool. They succeed but then have to make a choice about the right thing to do. This was my introduction to aspects of Aboriginal culture, and stone tools. How I wanted to learn more about the people from this culture who once made these tools!1


These two narratives tucked themselves away in the back of my mind to percolate over the years. Following secondary school, I gained admission to the Australian National University (ANU) in my hometown of Canberra, where I studied geography (great fieldwork), economics (challenging and interesting), history (‘You’ll never pass this subject,’ my helpful lecturer told me)2 and Asian civilisation (archaeology included). Then it was off to Teachers’ College in Sydney: flatting, parties, new friends. The following year I was out teaching at a secondary school.


But what I really wanted to do was travel. By 1974 I’d earned enough money to fund a trip and, together with a friend, I sailed out of Sydney on the ship Britanus. We docked at Portsea and set off backpacking around the United Kingdom and mainland Europe. My love of archaeology re-emerged: Stonehenge, Skara Brae, the Roman aqueducts in Italy—all so different from the ruins I’d come to know back home. Six months later, not wanting my adventures to end, I signed on for a bus trip from London to Kathmandu. But while we were in Beirut, our travel company went bankrupt. We were stranded. Our ongoing-travel funds had been swallowed up and, poignantly, our bus had to be abandoned on the street. Left to our own devices, many of us opted to forge ahead together, using whatever public transport was available: truck convoys across the desert, dhows across the Persian Gulf. Our journey was peppered with the archaeological sites I’d learned about while studying ancient history: Baalbek, Persepolis, Petra. We were exposed to cultures that seemed so exotic. And there was romance in the air: it was on this trip that I met my future husband, Fraser.


Life and parenting in New Zealand and Canberra eclipsed the next decade or so. It was not until our children were older that I had the opportunity to re-engage with archaeology. I joined the Canberra Archaeology Society and volunteered for every dig I could. I went back to university and enrolled in another Bachelor of Arts degree, focusing on prehistory and archaeology. I not only passed my coursework, I got good grades, much better than in my first degree. But one subject had me stumped: human evolution. I failed the first-semester test. Disheartened but not beaten, I knuckled down and got to work on this diﬃcult (for me) topic, achieving a high distinction at the end of the year—and a new respect for the subject.


Over the next few years I worked as an archaeologist, but I found myself reading books on human evolution in my spare time. I was absorbed, even though my reading was unstructured, all over the place, and I had no clear goal in mind. One day I ran into my human evolution lecturer, Professor Colin Groves, and mentioned my diﬃculties to him. He suggested I focus on just one hominin species to begin with, and he kindly offered me access to his personal library, which was open to all students. It was on one of my many visits there that he casually suggested: ‘You could do your PhD, you know.’ And so I did, starting just months before the incredible announcement of H. floresiensis. Little did I know what a profound influence this little being would have on the direction of my academic life.


I had the good fortune to collaborate with Colin over many years, working on H. floresiensis, and he features prominently in this book. He was one of the few taxonomists whose knowledge spanned primates, mammals and the evolution of hominins. Here I provide some insight into Colin’s life and personality, knowing that just a few paragraphs cannot hope to do justice to this extraordinary scholar.


In 2006, the internationally acclaimed primatologist Jane Goodall was the guest speaker at an event in Canberra. She began with: ‘I like Canberra, and you do have a significant advantage. You’ve the best taxonomist—the taxonomist—the remarkable Colin Groves.’ Colin once mentioned that he became fascinated with wildlife after his grandfather gave him a book about animals. At one of the many get-togethers Colin and his wife Phyll hosted at their home, Colin showed us the very book. It was a lovely edition, beautifully illustrated, and we could see how he had become so inspired.


Over his career Colin described sixty-two new species, one of which was a new hominin, Homo ergaster, that he and his colleague Vratislav Mazák identified from a 1.5-million-year-old jawbone in 1975. The other new species that Colin named included pigs, deer, gazelles, duikers, gibbons, tarsiers, lemurs, monkeys, civets, possums and mosaic-tailed rats.3 So impressed was I with Colin’s prodigious knowledge of the natural world, I once asked him if there was any group of animals that was not a focus of research for him. He had to think for quite a while before responding, somewhat tentatively: ‘Maybe fish.’


In 1989 Colin published A Theory of Human and Primate Evolution, a go-to book that sorts out what happened in human evolution—true to form, everything Colin espouses in this book is based on data analysis and is testable scientifically. Colin’s publications number at least 775, including books, chapters, scientific and popular articles, book reviews, obituaries, and newspaper letters and articles.4 The very first species he named, as a new subspecies, remains the largest living mammal described in recent generations—the Bornean rhino, critically endangered and very nearly extinct. Colin was working right up until shortly before he passed away. In 2017 he contributed to the identification of a new subspecies of orangutan: Tapanuli orangutan (Pongo tapanuliensis) of Sumatra, one of only eight living great apes on our planet.5 Colin also co-authored the announcement of a new tarsier species, Tarsius niemitzi sp. nov., which was found in the Togean Islands of central Sulawesi—the paper was published posthumously, in 2019.6


Of abiding importance to Colin was the conservation of wildlife and their habitats; often speaking at fundraising events, he was never shy about voicing his opinion on controversial topics.7 So dedicated was he to this cause that he quietly and generously set up a Primate Conservation Grant at the ANU, out of his personal funds, to support graduates in their research endeavours.


Colin had a unique way of engaging people in science. I recall one occasion when he was speaking about primates during National Science Week in Canberra. Everything starts off in a normal way. He talks about gorillas, while wearing a T-shirt with a picture of a gorilla on it. Then a collective gasp goes around the room—Colin is taking off his T-shirt! But it’s OK. He’s wearing another T-shirt underneath, one with an image of the primate he is about to discuss. Soon he strips off that T-shirt, then a third, and a fourth. The audience is in fits of laughter; the children can hardly contain themselves. Seven or eight T-shirts later, to our great relief, he does not remove the final garment to reveal a modern human primate’s chest.


Students came to the ANU from around Australia, Indonesia, Malaysia, Vietnam and China to study primatology, human evolution and mammals under Colin’s tutelage. In turn, many now contribute to their home country’s pool of conservation, research and teaching experts. Over the years, several such students have quietly told me that they came to the School of Archaeology and Anthropology because Colin not only replied to their email of inquiry but did so in a very encouraging way. Most colleagues will remember Colin’s ‘open door’ policy, how at any time individuals could turn up to have a chat about, or seek help with, their work, or simply ask a question. The longest I recall waiting for Colin’s attention was approximately three minutes, while he finished a task on his computer.


Colin’s extensive library was student heaven. Having extended along three walls of his oﬃce, still it grew, and an extra floor-to-ceiling bookcase had to be erected in his already book-crammed room. He knew where almost every book was on his shelves, and he seemed to know which of his thousands of reprints and photocopied articles would have just the information a student needed. Colin also recognised that students could become isolated in their rooms, beavering away (one hopes) at their research. He therefore set up a bioanthropology lunch group, where once a week we’d walk over to a nearby café and have conversations that ranged over anything and everything.


The tearoom at the School of Archaeology and Anthropology was itself a lunchtime institution. Colin would come along and sit in his favourite chair and we’d talk about current events, academic questions, books, movies, music and TV shows (he was an avid fan of the UK quiz show QI). If any visiting scholars were around, Colin would bring them along too, giving us a chance to interact with experts we might not normally have met.


A colleague, Dr Christine Cave, recalls:




Colin enjoyed the Harry Potter books. One day in the tearoom, the conversation turned to Harry Potter and bezoars, and bezoar goats. In the Potter books, bezoars are stones taken from the stomachs of goats which will counteract the effects of any poison. Colin was able to tell us that, indeed, there are such things as bezoar goats or ibex, living in Eastern Europe, Turkey and Iran. They indeed do swallow stones, and legends of the people of these areas state that these bezoar stones have medicinal properties.8




It was also important to Colin to counter pseudoscience, which utilises statements, beliefs and practices that claim to be both scientific and factual but are incompatible with the scientific method; examples include dowsing and horoscope predictions. In refuting a particular aspect of pseudoscience, Colin would be rational and courteous, presenting the relevant facts in a straightforward manner. He was an active member of the Canberra Skeptics, awarded Honorary Life Membership of the group in 2006.


Cryptozoology, the study of the possible existence of as-yet-unknown animals, is a field Colin took seriously. It’s not that he ‘believed in’ any particular thing. He merely espoused a rigorous scientific approach: claims had to be testable. As far as I know, no claim of the existence of a heretofore unknown animal survived his scrutiny, yet he retained an open mind about such matters, even subscribing to journals on this subject.


By now it will be clear that one of the many things I admired about Colin was that new ideas and different ways of thinking did not faze him so long as they were based on a scientific approach that could be tested by other researchers. He was a clear and objective thinker, a skill he imparted to students. This, and his gentle nature, meant that students felt confident in floating ideas by him. The worst that could happen was a querying ‘Are you sure?’, in which case you knew for certain you were on quite the wrong track and a rethink was in order.


Colin was awarded a BSc in Anthropology in London in 1963 and received his PhD three years later. He was then invited to apply for a lectureship at the Department of Archaeology and Anthropology at the ANU, arriving in Australia in 1974. In 1980 he was appointed Senior Lecturer, and in 1988 Reader. In 2000 he was awarded a professorship, and upon his retirement in 2016 he was bestowed with an emeritus position. In recognition of his contribution to scholarship, Colin was admitted to membership of the New York Academy of Sciences (1995), elected a Fellow of the Australian Academy of the Humanities (1998), awarded Honorary Life Membership of the American Society of Mammologists (2013), given a Conservation International Award for Primate Conservation (2014), and presented with a Lifetime Achievement Award (2016) from the International Primate Society.


Colin enriched my life, as he did for so many others. I feel privileged to have had him as supervisor for my Master of Arts and PhD degrees, and to have worked with him on the Homo floresiensis question.





Timeline of species




[image: image]


A timeline of the species discussed in this book; note that this diagram does not include all species known in human evolution. For stories about some of the discoveries of hominin fossils, see Appendix B. Prepared by Geraldine Cave.







1


The discovery


In late 2003, at a conference on Australian archaeology at Jindabyne in New South Wales, I met a couple of students who told me that something amazing was coming out of Indonesia, but they couldn’t say any more than that. Interesting? Tantalising? Yes! I waited months for some kind of evolution bombshell to be unveiled in Nature, which surely was where such a dramatic find would be revealed. Time went by and still nothing. Had I read too much into what the students had said?


Then, on 28 October 2004, there it was, amid a torrent of publicity: a new species of hominin named Homo floresiensis. This incredible discovery, one that would rattle the status quo on human evolution, comprised a series of bones excavated in Liang Bua cave on the island of Flores. The breakthrough was made by a team of Indonesian and Australian researchers led by Professor Mike Morwood, then at the University of New England, and Thomas Sutikna from the Jakarta-based Indonesian National Research Centre for Archaeology (ARKENAS).


As I read the publication by palaeoanthropologist Professor Peter Brown (University of New England) and colleagues that described bones representing archaic-looking individuals 1 metre tall who lived until a mere 18 000 years ago,1 my reaction was probably much the same as everyone else’s: ‘How could this be?’ but also ‘How wonderful, what a mystery!’
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Map of the Indonesian region: the red star indicates the location of Liang Bua cave; the yellow star indicates the Sangiran region of Java. Prepared by Geraldine Cave.




The discovery challenged much of what we thought we knew about human evolution. What was astonishing was that we now had physical evidence of tiny, upright-walking human-like beings that looked like something we’d expect from African hominin sites of two million years ago, yet these individuals until very recently were living half a world away from that continent. And could there really have been a population of diminutive beings that lived at the same time as us? Such a scenario seemed impossible, yet here was evidence of it.


At the time, I was studying one-million to two-million-year-old fossil hominin skulls from Africa for my PhD. Even though the newly discovered bones seemed to date from much more recent times, I was surprised at the similarity between the H. floresiensis skull and the much older African skulls. Somewhat tentatively, I asked my PhD supervisor, Professor Colin Groves, if I could include this fossil in my study—despite it potentially being over a million years younger than my target fossils. Colin reflected for a few seconds and then said, ‘Yes, why not.’ And so began my fascination with this enigmatic species, and my long collaboration with Colin in the world of human evolution.


How did archaeologists come to be digging in that particular cave on Flores? And what had they expected to find? To find out, we need to go back to an evening in 1995, when then Dr Mike Morwood, his colleague Doug Hobbs and Wunambal Aboriginal Elder Jack Karadada were in the Kimberley region of north-western Australia, reflecting on their many seasons of studying the local Aboriginal rock art. As they sat at their camp spot, watching the sun drop into the sea and with a full moon rising, they talked about setting up an ambitious archaeological project to search for the origins of the first Australians.2 Because the fossil bones of an extinct member of the elephant family, the stegodont, had been found at an archaeological site called Mata Menge on Flores and dated to 700 000 years ago, Mike and Professor Bert Roberts (University of Wollongong) had reasoned that evidence for much later modern humans could be discovered in Indonesia. But Indonesia is a country with thousands of islands, and the evidence could be on any one of them. So where would such a project begin?


In 1999, Mike, Doug and their Indonesian colleagues Fachroel Aziz (from the Geological Survey Institute, Bandung) and Jatmiko (ARKENAS) visited a large limestone cave in western Flores called Liang Bua. The cave was already a site of interest to Indonesians and others. Father Theo Verhoeven, a Dutch priest who had taught school classes in the cave in the 1940s, had been very keen on archaeology. He had excavated parts of the cave in the 1950s and 1960s, uncovering stone artefacts, pottery, and six burial sites of modern humans along with grave goods. The cave again became a focus of archaeological work when Professor Soejono, the then Director of ARKENAS, undertook a long-term excavation project there between 1978 and 1989, during which he discovered evidence of 10 000 years of modern human occupation.3


When Mike Morwood saw the cave, he was particularly impressed by its size—50 metres wide and 30 metres high—and its feeling of spaciousness, with its well-lit northern outlook and its flat, dry clay floor. Although Professor Soejono had excavated to at least 3 metres, no-one knew how deep the cave sediments could be. However, an adjacent cave, from which most of the sediments had been washed out, showed that Liang Bua might extend to quite a depth. Mike surmised that the cave could well reveal archaeological evidence concerning when modern humans first arrived in Indonesia. He viewed this cave’s potential as ‘the best I had seen in more than 30 years’.4


This enticing possibility was the catalyst for Mike and a team from ARKENAS, including Professor Soejono, Thomas Sutikna, Rokus Awe Due and Sri Wasisto, with the assistance of twenty local Manggarai workers, to begin test excavations in 2001. As work proceeded, the team came up against a challenge reminiscent of Professor Soejono’s experiences of excavation in the 1980s. Soejono’s team had hit a thick, well-cemented layer of material. Not unnaturally, they thought this represented the end of the cultural sequence, meaning that there would be no evidence of human activity below this layer. Mike and Thomas faced a similar situation. Thomas recalls:




We were down 3.5–4 metres and were faced with a massive limestone block cemented by flowstone with a big stalagmite in the middle of it. Mike and I thought we just had to get below this. I chopped at the edge of the flowstone and found not solid block, but sediment!5




And so on went the digging. The first surprise came when they found that the layers of sediment were packed with stone tools—‘5000 artefacts per cubic metre of deposit! Here was human activity by the bucketload,’ writes Mike Morwood.6 No-one knew who could have made these tools. Then, an even more astounding discovery: among the tools were high concentrations of teeth (mostly) of stegodonts. Also found were some human-like bones.


There was such good potential for further archaeological work that Mike Morwood and Bert Roberts applied for an Australian Research Council (ARC) grant. Their application, entitled ‘Astride the Wallace Line: 1.5 Million Years of Human Evolution, Dispersal, Culture and Environmental Change in Indonesia’, was a somewhat wider-ranging topic than Mike, Jack and Doug had imagined as they’d watched the sun set over the Kimberley back in 1995. But times had moved on. Bert Roberts and his colleagues’ work at Malakunanja cave (now known as Madjedbebe) in Arnhem Land, in the Northern Territory, had shown that Aboriginal people were on the continent between 50 000 and 60 000 years ago, at least 10 000 years earlier than had been thought.7 ‘And Carl Swisher and colleagues found that Homo erectus survived on Java until 40,000 to 50,000 years ago,’ says Bert, ‘raising the tantalising possibility that moderns were around at the same time as H. erectus on Java. We wanted to look for evidence of any interaction between these species.’8 A tantalising prospect indeed.


These exciting questions did the trick and the ARC granted funding in October 2002.9 But even before the grant money arrived, the enthusiastic team was back in Liang Bua cave, courtesy of some research funding of Bert Robert’s.10 For this new work, Professor Soejono, Mike and Jatmiko assembled a larger team of archaeologists: Thomas Sutikna, Wahyu Saptomo, Sri Wasisto, Rokus Awe Due and Doug Hobbs, plus the specialists Fachroel Aziz (palaeontology), Carol Leftner (University of Wollongong; plant remains), Dr Gert van den Bergh (who had earlier assisted with the stegodont remains) and Dr Mark Moore (University of New England; stone artefact expert). Bert’s PhD student Kira Westaway (Macquarie University11) joined the team to establish the environmental context for the site, and dating experts Paul O’Sullivan (GeoSep Services, USA) and Chris Turney (University of New South Wales) rounded out the dating team.12


The Liang Bua team must have been impressed by their discovery of stegodont bones and all those tools, but they were in for a bigger surprise. Further down, at 6 metres, the archaeologists came upon a human-looking lower-arm bone. Thomas recalls: ‘I was so surprised. This arm bone was so small, and its shape was strange—it was not right for a human arm bone, just not right.’13 Although the arm bone was from an adult, it was very short and it had an odd curvature in it. The team could see that this was no modern human, but none of them had the anatomical expertise to identify its species. It was only when Professor Hisao Baba of the Natural Science Museum in Tokyo compared a cast of the arm bone with a large collection of bones at the museum, that he could declare it was definitely human, although which kind of human was not known. The team may not have known it at the time, but they had discovered the first bone of a remarkable new species of hominin that, three years later, would be named Homo floresiensis. This single, small, enigmatic arm bone must rank as one of the most significant discoveries in human evolution. Yet it would remain unpublished and unheralded, and be eclipsed by a spectacular discovery two years later by the same team in the same cave.


With an unusually shaped arm bone, a stack of stegodont teeth and a plethora of stone tools, dating the strata was now crucial. Bert, along with Jack Rink, a dating specialist from McMaster University, Canada who was visiting the University of Wollongong at the time, were on site within a week. This was no small feat considering the amount of organisation that is required to source and transport bulky scientific equipment internationally. Both researchers are experts in the highly impressive-sounding dating techniques of thermoluminescence (TL), optically stimulated luminescence (OSL) and electron spin resonance (ESR) dating. In simple terms, TL can tell you when the grains in anything were last heated, so this is good for dating, for example, volcanic material; OSL dates the last time a quartz grain in sediment saw sunshine; and ESR can be used to date bones and tooth enamel, among other things. The preliminary dates obtained by Jack Rink for the stegodont molars showed that the team was working within a 100 000-year sequence that had enclosed the mysterious human-like bones. Who was this person? Why were the stegodont remains so recent compared to the 700 000-year-old remnants at Mata Menge? Furthermore, these animals did not normally frequent caves, so why were they there?


The archaeologists hit pay dirt the following year with the discovery of a small partial skeleton, with some of the bones still attached to others—we call this ‘partially articulated’. Jatmiko remembers the moment:




Wahyu [Saptomo] called me to come down into the excavation hole because he saw Benyamin [Tarus] finding some bones of a human skull. Wahyu didn’t know the condition of the in situ skeleton, so Benyamin and I made it clean [in archaeology, this means carefully brushing soil from the find] and exposed the bones.14




Jatmiko was very surprised because as they worked he could see that they were uncovering a partial skeleton. He and Wahyu took a comprehensive set of photos of the bones as found before going back to base camp—Hotel Sinda, in Ruteng, not far away. ‘We showed the photos to Thomas and Rokus,’ he says. ‘The next day Thomas and Rokus make good preparation of the skeleton and then it was extracted and removed from the excavation hole.’15


The final bone tally of the partial skeleton included its skull, jaw, arm and leg bones, shoulder bones, and parts of the pelvis, hands, feet, ribs and vertebrae. But it was so different from us. The skull, with very thick bones, had a sloping forehead and no chin. Rokus recognised immediately that this was not a modern human child. As he explains,




when they found the skull they called me and I went into the hole [the excavation]. I first thought it was a man’s skull but then saw it was so small, like a child’s. Maybe a child of ten years. We brought it to the hotel to clean it. I realised it still had its teeth but they were the teeth of an adult who was 28 or 30 years old. That day, all five of us were delighted and surprised by that discovery.16




When the researchers carefully removed the soil from the jaw of the newly discovered skeleton, now named Liang Bua 1 (LB1), they saw that not only was the dentition fully adult but the teeth were very worn down. Even though the bones represented a person who was just over 1 metre tall, it was a mature adult when it died. This was the smallest fossil member of the genus Homo known at the time.


We do not have to call this individual ‘it’, however, because later, when Peter Brown and colleagues studied the pelvis, they could see that it flared widely and they considered that LB1 was probably female.17 Although it is not known how she died, the archaeological evidence shows that she had not been deliberately buried but rather, after death, she had sunk into mud in a shallow pool of water where she was slowly covered by silt.


Further excavation showed that LB1 was not alone. There were bones from a number of adults and children, including another adult jaw. The bones of all the adults represented very small individuals. None were the result of deliberate burial and none were of modern humans. LB1 was represented by the most bones, but another individual, labelled LB6, had quite a few too, with arm bones, a shoulder bone, six fragments of finger bones, and a toe bone remaining. Of the other individuals, however, not much remained.
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Liang Bua cave in 2009, with excavations well underway. LB1 had been discovered in excavations next to the pits being dug on the right-hand side of the cave, roughly where the timber planks are resting. After excavation, the pits are back-filled for preservation, which is why they were not visible when this photo was taken. Image provided by Debbie Argue.
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The discovery of the skeleton—Jatmiko cleans up the surface of the bones in the excavation. Image provided by Jatmiko.




Two were represented by an arm bone, one by a wrist bone, one by a foot bone, and one by a single finger bone. A knee bone, an arm and a leg bone, and fragments of pelvis and ribs, represented three more individuals.18 There was, then, a marked difference in the number and types of bone for these individuals compared to the partial skeleton LB1—just why this is so has yet to be determined. Professor Bill Jungers (from Stony Brook University in New York State) and colleagues described all the parts of the lower skeleton, concurring that LB1 was probably female, while noting that she appears to be the largest individual recovered for H. floresiensis.19


When the bones of the diminutive human were first discovered, the team simply had no idea to which species it belonged. It was necessary to compare the bones with those of H. sapiens and archaic hominin species to see if they were similar to anything already known. Mike called in Dr Peter Brown from the University of New England.20 Peter studied the LB1 bones in relation to those of the three-million-year-old species Australopithecus africanus; the 1.8 million-year-old Homo georgicus from the Caucasus country of Georgia; the 1.5–1.8-million-year-old H. erectus from Java; and the 1.5-million-year-old H. ergaster from Africa.21 Peter saw that LB1 showed a mix of archaic and modern characteristics, and that her bones and those of the others from the Liang Bua excavation were unlike any other species of hominin. This meant that LB1 and the other individuals could now be declared a new species of Homo, to be known as Homo floresiensis.22 She even acquired a nickname, the Little Lady of Flores or Flo—and later, affectionately, the Hobbit, from Tolkien’s famous story.


Because we now have a partial skeleton and body parts from other individuals of H. floresiensis, we can build up a picture of what the species looked like. The discovery shows that the individuals were indeed small. LB1’s adult stature was 106 centimetres (3 feet 6 inches). This is smaller than any modern human population. H. floresiensis is, in fact, more similar to chimpanzees in height. For her short stature, though, she had a large body mass distributed over her skeleton. Bill Jungers and Assistant Professor Karen Baab from Stony Brook University worked out that the body mass index for LB1 fell way outside the range of small-bodied modern humans—this little species was far stockier than any of us.
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Top left, a modern human skull, and right, the skull of LB1 (replica). Images provided by Maggie Otto.






[image: image]


LB1’s prognathic face. Also note the mound of bone around the eye, the low form of the skull and the backward-sloping jaw. Image provided by Maggie Otto.
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Views of LB1’s jaw: top left, the internal buttressing; right, the smooth front of the jaw; and lower left, the receding front of the jaw. Images provided by Mike Morwood.




Her skull cavity is small, even for such a short being, with a capacity of only 426 cubic centimetres,23 whereas ours average between 1300 and 1500 cubic centimetres. A mound of bone frames the upper and side regions of the eyes, and there is another mound extending up from each eyetooth (called canine juga). The forehead slopes back and the skull is low, with its widest part below the level of the ears; in comparison, the widest part of our skull is high, accommodating our modern expanded brain. In side view, LB1’s face slopes outwards as it extends down from below the eyes. We call this condition prognathism. And the eye sockets look quite large.


LB1’s jaw and a similar jaw, that of LB6, discovered in another part of the excavation, show that these individuals lacked a chin. Instead, this part of the jaw slopes back, and on the inside at the front is a short sloping ledge. Below that are two horizontal bony bars. These internal structures are ape-like and are the reinforcing parts of the jaw. Similar structures are seen on very early members of our genus, Homo, and on some other early hominin species, such as the australopithecines. They never occur on modern humans. Instead, our jaws are reinforced by bone build-up at the front. Because the jaw forms in utero, we know that the form of this part of the jaw is inherited, rather than being influenced by, for example, chewing on tough food.


The wrist bones are also ape-like. Associate Professor Matt Tocheri (Canada Research Chair in Human Origins at Lakehead University) is an expert on hand and foot bones (he is also an awesome jazz pianist). He has a special interest in the small bones of the hand, the carpals. He’s studied hundreds of wrist bones of humans, chimps, gorillas, orangutans and baboons. His findings concerning LB1’s wrist bones astounded us all—they were similar not to ours, but to those of apes.24 As he explains:




Basically it has a lot to do with one particular bone in the wrist—the trapezoid. It’s the wrist bone that sits right underneath your index finger. In African apes and other nonhuman primates it’s shaped like a pyramid but in modern humans and Neanderthals it is shaped like a boot. In H. floresiensis the trapezoid is a dead-ringer for what we see in apes and what would have been the ancestral condition for hominins. No modern human has this wrist.25




Later, when Colin Groves, Professor Bill Jungers and I were studying the H. floresiensis bones at ARKENAS, Bill echoed Matt’s finding but added that the species could be partly arboreal; that is, it could have spent part of its time in trees, perhaps seeking food.


Although H. floresiensis individuals were small and, in respect of many features, unlike modern humans, they walked upright. The opening where the spine enters the skull—the foramen magnum—is positioned in the same place as seen in H. sapiens. It is unlikely, however, that this minuscule human walked in the way that we do. We learn from Bill Jungers and colleagues that H. floresiensis had relatively short legs and long flat feet. The feet were 70 per cent of the length of the upper leg bone, similar to chimps. Our feet are 55 per cent of the length of our upper leg bone. H. floresiensis’ strange foot-to-leg proportions meant that it had to lift those feet higher and bend its knees further back than we do, just to get ground clearance. ‘Clown-like’ is how Bill Jungers has described it.


Even the bones in the feet are of an unexpected form. Those on the outside edge of the foot are long and curved. The forefoot, which comprises the metatarsals and toe bones, is disproportionally long compared to ours. The toes are curved and strong, and they do not have the ‘hourglass’ shape that ours have. All in all, these characteristics suggest to Bill Jungers and Professor Dan Lieberman (Harvard University) that the feet apparently lacked the spring-like mechanism that we use in running, and the curved toes may have posed another hindrance to running. They think that H. floresiensis must have evolved before the characteristics for running appeared in our genus.26


I’ve mentioned the relatively short legs of LB1. The effect of this was that their arms extended much lower than ours, so LB1 would’ve looked somewhat ape-like in this respect, though not as exaggerated. These body proportions are similar to the two-million-year-old Homo habilis from Africa and even the 3.7-million-year-old Australopithecus afarensis (‘Lucy’; ‘The First Family’).27
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