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FOREWORD

Across Atlantic Ice is an account of two complex and treacherous journeys, one long ago and the other very recent. One is postulated to have occurred across a perilous mosaic of periglacial environments of the Northern Hemisphere during the peak of the last major glaciation some eighteen or twenty millennia ago. The other is a twenty-year intellectual excursion far outside the academic mainstream by two scholars to explore possible answers to the questions of who first came to the Americas, when, whence, and how.

We long thought that we knew the story of the initial peopling of the Americas: Nomadic mammoth hunters moved out of the Russian steppe, across the ice age Bering land bridge, down an ice-free corridor between the major ice sheets of Canada, and onto the northern Great Plains. This brought them to an American Serengeti of giant bison, mammoth, mastodon, horse, camel, and many other worthy game animals. Once in America some 13,500 years ago, these big game hunters coined a new technology, dubbed Clovis by archaeologists who crafted the romantic notion that these specialized hunters were the first Americans. This story has been dying slowly over the past thirty or so years and is now defunct. However, no consensus theory has replaced “Clovis First” in spite of a large, vigorous, diverse, and sometimes contentious cadre of scholars in many fields of science looking for the evidence to set the story straight.

This is not a trivial quest, because the Western Hemisphere affords 25 percent of the habitable surface of the earth and was colonized quite late in human history. What people were doing across the entire Northern Hemisphere over the past 50,000 years or so is the focus, along with what the changing terrestrial and marine environments of that expanse of time and space were like.

Relevant data from archaeology, earth sciences, human DNA, and other fields are cascading in at such a startling pace that almost all of the targets are moving almost all of the time. And it’s not just the data that are changing; the concepts, techniques, and tools scholars use are improving almost daily. This is an exhilarating time in an exciting pursuit.

Dennis J. Stanford and Bruce A. Bradley draw on ethnography (some of it their own), archaeology (some of it their own), paleoclimatology, oceanography, geology, experimentation (some of it their own), human biology, and more to formulate a hypothesis that accounts for why the Americas seem to have been first peopled during the last glacial period and evidently by way of the harsh artic realm. Since humankind has evolved and thrived in tropical and temperate climes for more than 98 percent of its existence, the circumstances that drove this expansion of range must have been extraordinary.

Extraordinary they were, with great expanses of the earth falling barren under the advance of glaciation, pushing humans into refugia including the continental margins of southwestern Europe and eastern Asia. From these ocean edges, people were drawn toward enormous populations of marine invertebrates, fish, mammals, and birds, particularly in the northerly latitudes. Boats were needed, tailored clothing that was insulated and waterproof was imperative, ingenuity and new knowledge were essential, and new harvesting technologies were required. So with both a push and a pull, the rich maritime environments of the North Pacific and the North Atlantic increasingly became part of the human niche. As people expanded this niche, it brought them to the shores of North America—the immense human journey across the globe had reached a new continent, whence it continued until the Americas were fully colonized. This new story is at the moment just an outline, and filling it in is the ongoing work of many scholars. Their efforts have been productive because they have approached the peopling of the Americas as a process rather than an event.

Among this throng of scholars, Dennis and Bruce have tackled the specific question of the origin of Clovis and here formulate a hypothesis that its technological antecedents reached North America from across the North Atlantic and out of Cantabrian Solutrean roots of circa 18,000 years ago. The technology continued developing in eastern North America, ultimately becoming what we call Clovis. This is a hypothesis worthy of full testing.

Already, in fact, testing is under way. For example, based primarily on nascent accounts of this hypothesis published by Dennis and Bruce in 2004 and 2006 in World Archaeology, Kieran Westley and Justin Dix challenged the “Solutrean Atlantic Hypothesis” in the pages of the first issue of the first volume of the Journal of the North Atlantic (2008). They presented a comprehensive review of the status of the ice pack margins of the North Atlantic for the entire duration of the Solutrean (16,000–21,000 years ago) and found that throughout most of that time, it is highly unlikely that conditions along the margin were suitable for sustaining even well-outfitted human mariners. They do note, however, that during a brief interval, conditions may well have been favorable. That interval, near the onset of the Heinrich I event, coincides with that part of the La Riera Cave sequence of northern Spain that Dennis and Bruce identify as the probable time of expanding maritime subsistence by Solutreans.

This book brings clear focus to the competing notions that America was peopled out of Siberia or out of Iberia. The authors and I agree that, most likely, it was from both and that the early archaeology of the Americas reflects the first heat in the melting pot of the Western Hemisphere. We hold this view in spite of a prevailing interpretation of DNA evidence favoring a Siberian origin of all Native Americans, a view based on modern and recent DNA. But until confirmed by samples of ancient DNA, this is little more than a hypothesis as regards the earliest peoples in America. Asian styles and technology prevail in the early archaeological record along the western parts of North and South America, while a more European Upper Paleolithic flavor—especially Solutrean—is found along the eastern margins of the hemisphere. It is important to note that the geographic extent of submerged archaeological potential is much greater on the Atlantic side of the Western Hemisphere than it is on the Pacific side. This almost surely translates to greater potential for future ice age discoveries on the submerged Atlantic continental shelf than on that of the Pacific.

But old ideas, pet theories, vested research, and intellectual jealousies don’t go away easily. When Dennis and Bruce first let on in the late 1990s that they were thinking about developing the hypothesis that Clovis derived from Upper Paleolithic Solutrean cultural roots in southwestern Europe and that the process included plying the North Atlantic in boats, the collective gasp of the archaeological community was audible. The tone quickly became ugly. After Dennis gave an overview of the idea as the banquet address at “Clovis and Beyond” in Santa Fe in 1999, a senior colleague leaned over to me and said, “I just hate seeing Dennis throw away his career like this.” Spirited objections to almost every aspect of this hypothesis have dogged Dennis, Bruce, and any fellow travelers for the ensuing dozen years, but there has also been an increasing willingness among many colleagues and the public to at least give a listen. One major obstacle has been what I call chronoracism, the denigration by our contemporaries of the intellectual and technological capabilities of our Homo sapiens ancestors, as for example their forceful resistance to the idea of boats in the Paleolithic. In January 2011 one of my colleagues angrily dismissed my discussion of the Solutrean-to-Clovis hypothesis with “Just show me the boats—where are the boats?”

Good science requires critical examination of evidence and ideas, but it is not served by the unsupported dismissal of either. Thoughtful, well-argued, and evidence-based challenges like that of Westley and Dix are what will advance, modify, or refute the Solutrean hypothesis. Let the march of science begin.

Michael B. Collins
January 27, 2011


INTRODUCTION

The First Americans?

If at first the idea is not absurd, then there is no hope for it.

ATTRIBUTED TO ALBERT EINSTEIN

Christopher Columbus stumbled across the so-called New World while on a voyage to discover a more direct trade route to India, or so the story goes. Certainly, in his mind, he had found that route, and thus he called the inhabitants “Indians” and the place “the Indies.” It wasn’t long afterward that this monumental misjudgment of geography was recognized, but the misnomer stuck. But if the New World was not India and its inhabitants were not Indians, who were these people, where did they come from, how did they get here, and when did they arrive?

These questions have fascinated Westerners since Columbus’s assumptions were found to be in error, and they are still the major unresolved mysteries of American archaeology. Were these people one of the lost tribes of Israel? Did the universe create them in their own private Eden? As early as 1590, the Spanish Jesuit missionary José de Acosta recognized that Native American physical characteristics were generally similar to those of Asians, so he postulated the existence of a land bridge that once connected the two continents.1 His logic preceded the proof of the existence of such a land bridge by some 350 years.

Some American Indians like the idea of sharing ancestors with Genghis Khan. Many others oppose the theory that their ancestors came across a land bridge from Asia—or from anywhere else. Their ancestors, they argue, were created in their traditional American homelands; they did not migrate from another continent. Anchored in these spiritual beliefs, these present-day Native Americans are secure in the knowledge that their people were the first in the Americas and have been here forever, or since time immemorial. Some of them may wonder about origin stories that contradict these ideas: to get here their ancestors crossed a sea on the back of a huge turtle; when they arrived they had to “fight off the giants” who were already living on the land. But then again, how long is forever? Might not 450 or so generations be as good as forever to mortal beings?

For Western science the story of the Americas, and for that matter of the earth itself, unfolded at a glacier’s pace. In the early nineteenth century scientists began to realize the deep time required for the creation of the earth and recognized evidence that massive glaciers once covered much of the world’s surface.2 Charles Darwin’s notions of biological evolution followed these discoveries, setting science against fundamental Christian teachings. Scholars made comparative studies of humans around the world and classified human variation into races and societies, which they assumed to be transitional on an evolutionary scale. As part of an effort to classify Native Americans, Aleš Hrdlička of the Smithsonian Institution suggested in 1923 that they had emigrated from Asia at the end of the most recent ice age, or thirteen thousand years ago.3 He had little evidence to calibrate the timing of this event, but he suggested that the migration took place as recently as 5,000 years earlier and argued vociferously against those who suggested earlier human occupations of the New World.

EARLY HUNTERS OF THE AMERICAN SOUTHWEST

As early as the late eighteenth century evidence was noted relative to these questions, but our present understanding of the “first Americans”—wherever they came from—began to take shape in 1908, when a late summer storm poured an unprecedented amount of water across the basalt mesas and canyons that straddle the high borderland between New Mexico and southern Colorado.4 The rolling storm created walls of water that cascaded down normally dry streambeds and cut deeply into prehistoric sediments. The turmoil of rain, hail, and crashing lightening scattered range cattle far and wide. After the storm, ranch hands, including George McJunkin, worked to bunch up the cattle and survey the damage. As McJunkin rode down Wild Horse arroyo he noticed large animal bones protruding from newly exposed canyon walls, and even more fossils were scattered downstream. McJunkin’s curiosity was piqued because the newly exposed bones were much larger than the cow and buffalo bones he was so familiar with, and because these bones had been buried beneath twenty feet of dirt and clay.

Over the years, McJunkin talked about his discovery, and the legend of the prehistoric monster buffalo spread through the local communities around Folsom, New Mexico. In 1926, when the Colorado Museum of Natural History was looking for ice age remains for new exhibits, a crew went to New Mexico to seek the giant bison and excavate specimens to take back to Denver for display. Although McJunkin had long since passed away, several of his friends knew of the site, and indeed many bones were still visible.

As the museum team dug among the remains, they found a broken flint spear point in the soil encasing a rib cage. Another point fragment unearthed nearby fit onto the broken point. Moreover, this point had a distinctive feature not seen on the ones they were familiar with: longitudinal flakes had been removed from the base on both faces, producing a grooved appearance (figure Intro.1a). The flaking that produced this form is now called fluting in archaeological parlance.

[image: image]

INTRO.1.
Early fluted point finds: (a) Folsom point from the Folsom type site, New Mexico; (b) first Clovis point found with a mammoth at the Dent Site, Colorado; (c) fluted point from the Utukok River, Alaska.

That fall the news of their finds spread through an unreceptive archaeological community. Scholars were skeptical of an association between the point and the fossil bones because the accepted scientific wisdom was that Native Americans had migrated to the New World thousands of years after the giant bison had become extinct, 10,000 years or more ago. Still, excavations continued at the site for three years, and many more spear points were found. Newly uncovered artifacts were left undisturbed so that visiting scholars could examine the geological context and decide if the weapon tips could have been used to kill the giant bison. By 1928 most researchers considered the Folsom discovery proof that giant bison had been hunted and killed by humans—more than 10,000 years earlier.

Four years later, on the outskirts of Dent, Colorado, another summer gully washer carved a deep ravine along a railroad track embankment.5 While assessing the damage, Frank Garner, a section foreman for the Union Pacific Railroad, observed that the flood had uncovered a mass of large bones below the track. Very large! These bones dwarfed McJunkin’s buffalo bones. These were the remains of mammoths, huge North American pachyderms that went extinct shortly after the end of the last ice age. While examining the bones, Garner found a fluted stone projectile point. (Projectile points are artifacts that were used as the heads of spears, darts, and arrows.) Sensing the importance of the finds, he notified Father Conrad Bilgery of Denver’s Regis College about his discovery. Its location is now known as the Dent Site.

Father Bilgery and several of his students removed the remains of several mammoths. While they were working, they found a long, slender, fluted point of red jasper lying just beneath a mammoth’s hipbone. This spear point was similar to the one found by Garner, and both were somewhat larger than, not so precisely flaked as, and with less pronounced flutes than the points from the Folsom bison kill (figure Intro.1b). But because both sets of distinctive weapon tips were fluted, it was thought that the same ethnic group must have made them. It seemed logical that the prehistoric hunters used the smaller Folsom points for killing bison and the larger points for spearing mammoths.

During the same summer that Father Bilgery was excavating the Dent bones, a gravel mining operation began to expose quantities of animal bones and fluted points in uneroded deposits at Blackwater Draw, south of Clovis in eastern New Mexico.6 Blackwater Draw, now a shallow trough several miles wide, had once been a major river, but it was deprived of water from the upland drainage systems when it was truncated by the headward cutting of the Pecos River during the late Pliocene. Robbed of flowing water, the riverbed filled with wind-blown sand. Then, from time to time, underlying aquifer waters emerged as cool springs onto this parched landscape, known as the Llano Estacada. When the springs had a high enough discharge, they joined the rare rainstorms to form small, ephemeral lakes or ponds along the draw. In seasons when the Llano was dry, the draw and springs were magnets for ice age animals and the people who hunted them. Through alternating wet and dry cycles of the ice age and the subsequent modern environments of the western plains, the ponds, springs, seeps, and interconnecting rivulets were the scenes of life-and-death struggles—now buried in successive geologic layers just waiting for scientists to excavate and interpret.

Skittering back and forth among the jumble of mammoth and bison bone fragments as well as gravel on the shaker screens, projectile points were found at Blackwater Draw—some categorized as Folsom and others looking like those from Dent, suggesting that the same people made all these artifacts. But after the first discoveries in the gravel quarries, controlled stratigraphic excavations disproved that archaeological interpretation. Stratigraphy is the sequence of natural or artificial layers of deposits; in most cases the lowest is oldest, and they become younger toward the surface. These layers represent different depositional events and may tell us how and when they were deposited. Larger, more robust points and mammoth bones were emerging from a deposit situated below the soil that encased the bones of bison killed by Folsom hunters. If there was any doubt, the advent of radiocarbon dating (a method that uses the naturally occurring radioisotope carbon-14 to estimate the age of organic materials) in the 1950s confirmed that Folsom was, indeed, younger than this deeper material. Later paleoecological studies would suggest that the Clovis and Folsom peoples faced radically different environments and that the differences in their weaponry reflected hunting strategies adapted to exploit new climatic and animal behaviors. The Folsom points, it seems, represented a new weapon technology that was more effective for bison hunting.

The distinctive weapon tips found with mammoth bones at Blackwater Draw were named after the nearby town, and the people who produced these points have since been known as Clovis. Over the years, when these spear points were found along with other characteristic Clovis artifacts in stratified archaeological sites, they were invariably in the deepest, or earliest, cultural strata. Accordingly, they were believed to be the oldest North American artifacts—made and used by the first Americans. Although geologists at the time of discovery estimated the age of these artifacts remarkably accurately, it was not until radiocarbon dating was available that scientists determined that Clovis peoples lived in the American Southwest between 13,500 and 13,000 years ago.7 This was after the last ice age but during a remarkably cold and dry period of the earth’s environment, when many animal genera that had survived the ice age went extinct.

In the decades after the publication of the original Clovis discoveries, Clovis artifacts were documented throughout most of North America and as far south as Venezuela. The standard archaeological interpretation of this wide geographic distribution was that, after arriving in the New World, Clovis people found such an abundance of game animals that they were able to spread rapidly and prosper, their populations filling all of the Americas within several hundred years. But from where, when, and how had they arrived?

MIGRATION FROM ASIA

At about the same time that Clovis artifacts were found at Blackwater Draw, W. A. Johnston of the Geological Survey of Canada pointed out that the formation of massive glaciers during the last ice age had caused the sea level to decline, creating de Acosta’s hypothesized “land bridge” connecting Siberia to North America. This bridge, the unglaciated portions of Alaska, and far eastern Siberia are known today as Beringia. Beringia, it seemed, provided a dry land expanse for people—presumably Clovis people—to cross as they migrated from Asia to the Americas.8

To complete the logic of this hypothesis, Johnston noted that the glaciers that covered much of North America and Europe began to melt at the end of the last ice age. In particular, he suggested that as the two interconnected glaciers of North America—the Laurentian and the Cordilleran—melted, they left an ice-free corridor that early humans, who had already crossed the land bridge, could use to travel from the Arctic southward into the rest of the Americas. They also released an enormous volume of water back into the oceans, eventually inundating the land bridge (figure Intro.2). This highly logical hypothesis was quickly adopted by the archaeological profession and locked investigators into the nearly unshakable notion that hunters walking over from Asia peopled the Americas.

If there was proof of Johnston’s land bridge / ice-free corridor theory, it would be evidence in Alaska and Canada of Clovis-like mammoth hunters leaving Asia for an unknown new world. The first expedition to test this idea was mounted in 1938 by a group of intrepid graduate students from the University of New Mexico.9 Supported by a grant from the American Philosophical Society to Wes Bliss, the leader of the expedition, they paddled canoes some two thousand miles down the Mackenzie River to the Beaufort Sea on the Arctic Ocean and explored along rivers over the border into Alaska. Although the Bliss party found several human sites, including caves that contained fossil bones around Bluefish Lake, Yukon Territory, they did not find conclusive proof of early Clovis migrations through the ice-free corridor.

[image: image]

INTRO.2.
Hypothetical route of early migration from Asia through Beringia.

Thoughts of the ice-free corridor soon took a backseat as new Clovis mammoth kill sites were found in New Mexico, Texas, and Oklahoma, drawing archaeological attention away from the Arctic to lower North America. But in the late 1940s Edward Sable, a geologist working on a mapping expedition for the United States Geological Survey in the Utukok River area in northwestern Alaska, found a fluted, Clovis-like point (figure Intro.1c).10 As one might imagine, this was major news, and archaeologists were excited about the discovery. Especially noteworthy was the fact that the point was made somewhat differently from Clovis points, and so it might be an earlier or ancestral variety. This find refocused scholarly attention on the North Country and to thoughts about Siberian connections. Within months of Sable’s find, Ralph Solecki of the Smithsonian mounted an expedition to the same area in the hopes of finding a site that would produce additional fluted points and resolve the question of Clovis origins.11 Solecki located more surface finds, but he did not encounter any fluted point sites worthy of excavation.

While Solecki was surveying the North Slope of Alaska, the archaeologists Marie Wormington and Richard Forbis launched a program to assess the ice-free corridor theory from its southern terminus in Alberta.12 Their hypothesis was that if Clovis peoples had traveled southward through the corridor, their sites would be found in the unglaciated areas of the Alberta plains, since they would have spread not only farther south but also east and west. Along with William T. Mulloy, who later became an expert on the archaeology of Easter Island, Wormington and Forbis conducted the first archaeological survey of Alberta and recorded the presence of prehistoric artifacts found by local collectors. But they found scant evidence of Clovis in private collections—and the farther north they went, the fewer Clovis-like artifacts they found. They did not achieve their goal of proving the peopling of the Americas by Asians, but they did make a major contribution to the knowledge of the northern plains’ prehistory.

Since Sable’s early find in northern Alaska and Wormington and Forbis’s Alberta survey, countless other explorers have sought evidence for the first Americans in the corridor, but the few datable fluted points recovered are no older than the Clovis artifacts they were imagined to precede. Today, after nearly sixty years of research, there is still no archaeological proof that Clovis peoples or anyone before them passed between the glaciers while moving from Asia to the plains of North America. In spite of this lack of evidence, the widely held perception that all Native Americans are closely related to northeast Asians had still convinced many researchers that the mystery of Clovis origins would be uncovered in Siberia. They thought that detailed information about that vast area had been just beyond their grasp, but with the opening up of China for research and the later collapse of the Soviet Union it appeared that this major piece of the puzzle might be forthcoming. Scholars were increasingly allowed to work in Siberia and other areas of Asia in search of evidence to support this model. Dennis was invited, along with the geologist C. Vance Haynes Jr. and the paleontologist Russell Graham, to examine archaeological collections at museums in China and survey for Paleolithic sites along the Heilongjian River on the border between Siberia and northern Manchuria.13 But they found neither artifacts in any of the museum collections nor archaeological sites that provided evidence of an ancestral Clovis technology.

The late Paleolithic technologies found in Asia are predominately microblades made from prepared wedge-shaped cores (for more information, see chapter 1). In this technology, segments of microblades are inset into grooves in long, narrow, pointed rods of bone, antler, or ivory to form weapon tips and knives (figure Intro.3). This is in sharp contrast to Clovis technology, whose weapon tips are thin, flat bifaces—stones flaked to have one continuous edge and two faces—with concave bases. The few cases of biface technology in Asia are thicker relative to their width and usually pointed at both ends or stemmed (bilaterally indented above the base). Put simply, the Paleolithic northern Asians had a totally different concept of weaponry than Clovis peoples—making them seem unlikely Clovis ancestors.

The refinement of radiocarbon studies of the late Paleolithic sites in far northeastern Asia produced another surprise: all dated sites were either the same age as or younger than Clovis sites. One must travel 1,500 miles or more away from the Bering Strait into Asia to find radiocarbon-dated sites that are much older than approximately 13,000 years old. Again, there seemed to be no evidence of Clovis ancestors in Asia.

To further complicate the deceptively simple Siberia-to-Clovis model, recent research has seriously challenged the presence of an ice-free corridor ecologically capable of supporting human life in time to account for ancestral Clovis migrants.14 If a model allows the first New World immigrants only their feet for transportation, they could have come through the corridor only after that environment was able to sustain plant and animal life, yet people were well established in southern latitudes before the corridor was biologically viable. For the Siberian model to work, Clovis ancestors must have trekked southward from eastern Beringia during a previous warm interglacial period, or at least 28,000 years ago. If that was the case, these Paleolithic people lived in the Americas for nearly 17,000 years without leaving a credible record of their existence here, or in northeastern Asia for that matter. The lack of evidence to support an early entry hypothesis compels us to reject the idea of a much earlier trek.

We are left with a major conundrum. Since there are no archaeological sites in far northeastern Siberia that are older than Clovis, there is no ancestral base there from which Clovis could have developed. The only artifacts found in Beringia that appear to be related to Clovis are clearly younger, so if they are indeed related they were made by Clovis descendants, not Clovis ancestors. Because Clovis technology appears in North America before the Canadian ice-free corridor could support human life, it would have to date to an earlier interglacial period. But there is no clear evidence of such an early occupation of the Americas. A logical conclusion is that Clovis ancestors must have bypassed the great continental glaciers on their way to the New World. Could they have accomplished this by ocean voyages, either skirting along coastlines and marine glaciers or crossing by boat? Were the Clovis mammoth hunters descendants of mariners?

[image: image]

INTRO.3.
Replica of a Siberian compound knife from the Kokorevo Site, with Dyuktai microblade core and microblade: (a) obverse side of microblade core and blade; (b) reverse side of microblade core and microblade; (c) microblade broken into sections, with arrows showing where the uncurved middle section is inset into the slotted bone knife; (d) edge view of knife; (e) side view of knife.

More than thirty years ago Knut Fladmark hypothesized that maritime peoples exploring along the north Pacific Rim had colonized the Americas.15 But the idea proved difficult to support, for lack of artifactual evidence. Boats, unlike stone points, are fragile and unlikely to survive thousands of years; even if they did, most places one is likely to find them are now hundreds of feet below sea level. Most archaeologists of Fladmark’s time summarily dismissed the thought that Paleolithic peoples might have used oceangoing watercraft. Only recently have scholars taken his idea seriously, in part because of the apparent impossibility of entry into the Americas through the ice-free corridor and in part because of increasing inferential evidence of oceangoing Paleolithic peoples in the southwestern Pacific.16

A CONVERGENCE OF POSSIBILITIES

Even though mainstream scholars have accepted the logic of Clovis people being the first inhabitants of the New World, others have long held that the peopling of the Americas was a more complicated issue, pointing to many discoveries of seemingly more ancient human occupations.17

During the summer of 1996, Dennis and the Clovis scholar Vance Haynes were touring the eastern United States, visiting various Clovis localities and collections. High on their list was Cactus Hill, southeast of Richmond, Virginia. This stratified site, excavated by Joe and Lynn McAvoy, was the latest contender as a pre-Clovis occupation. The site boasts a sequence of cultures, including late Paleoindian, Clovis, and for the first time undisputed cultural artifacts in an occupation level below Clovis. These artifacts were highly reminiscent of Clovis, with relatively large blades, tools produced from blades and flakes, polyhedral flake cores, and two projectile points (figure Intro.4b). In general, the tools would fit easily into a Clovis assemblage, except for the two weapon tips. These points, although similar to Clovis points in form, were much thinner and had bases that were thinned instead of fluted. Haynes suggested that there were multiple Clovis occupations and that the weapon tips were simply early Clovis points that were broken during use and given a new base, accounting for their thinness and lack of flutes. A radiocarbon date from a probable hearth feature indicated this “early Clovis” assemblage was nearly 16,000 radiocarbon years old.

Soon after his visit to Cactus Hill, Dennis and the Paleoindian expert Pegi Jodry participated in an exhibit in Solutré, France, the site where the European Upper Paleolithic Solutrean culture was first identified and after which it was named. The Solutrean has been dated between circa 18,000 and 25,000 years old. The goal of the exhibit was to compare and showcase Solutrean and Clovis caches—collections of items ranging from special ceremonial offerings to stored equipment or food supplies. Dennis and Pegi became acquainted with the range of French Solutrean artifacts and Solutrean lithic technology and also visited an exhibit on the Solutrean of the Iberian Peninsula that included artifacts from northern Spain. They were impressed by the high degree of flaked-stone and bone technology shared between Solutrean and Clovis artifacts, and Dennis was especially struck by the astonishing similarity of the Spanish Solutrean indented-base projectile points (figure Intro.4a) to those he had seen just weeks earlier at Cactus Hill. Could the ancestors of Clovis have been the Solutrean people of Europe rather than the long-sought Asians?

Several scholars in the past had pointed out the similarities between Clovis and Solutrean technology, but seemingly significant obstacles prevented little more discussion than simply musing over their similarities.18 Chief among the obstacles were the time gap of 5,000 years between the two cultures and the belief that Paleolithic people did not have boats and could not, therefore, have navigated the stormy ice age Atlantic Ocean. In the face of these problems, most researchers simply dismissed the technological similarities as examples of independent invention of equipment used by unrelated people to exploit similar environments.
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INTRO.4.
Indented base points: (a) Spanish Solutrean; (b) Cactus Hill. Outlines show sections.

The Solutrean people carved out a living in southwest Europe during the Last Glacial Maximum (LGM), when most of northwest Europe not covered by glaciers was likely a barren, cold, wind-swept region. It is no coincidence that the majority of Solutrean sites are found near coastal settings or in river valleys, which offered better resources and more amenable environments. It appears that these people lived in the coastal ecological zones for some 5,500 years, and it only makes sense that these fully modern humans learned to exploit the available resources and developed many technological innovations to improve their efficiency at doing so. Could they have had seagoing technologies? Could they have been the ancestors of the people who lived at Cactus Hill?

During Solutrean times the polar front arched about 1,600 miles across the North Atlantic, creating an ice bridge that connected the last ice age coastline of southwest Europe to an island chain off the coast of Canada now known as the Grand Banks. The front would have brought with it all the life-forms that evolved and adapted to living along the ice edge. Solutrean people would have witnessed the many moods of their ice edge environment, growing and blooming, waxing and waning in natural harmony with the weather shifts that punctuated the ice age Paleolithic world. Of course, being out on the ice, they would have learned to harvest the fruits of what the Inuit elders call the “garden” at their doorstep. And while hunting in this icy wonderland, they would have gained an ever-expanding familiarity with and knowledge of this environment that could have carried them to the Americas. Certainly Solutrean technology is similar to both Clovis and Cactus Hill technologies, and if sites like Cactus Hill represent a version of Clovis several centuries older but still in the Americas, the Solutrean connection seems a much more plausible explanation for Clovis origins than the currently accepted northeast Asian origin theory.

Dennis contacted Bruce to discuss ideas about the possible Iberian connection. Bruce had written his doctoral dissertation on Paleolithic technology and worked at length with the French archaeologist François Bordes, the father of modern European flintknapping—making artifacts from flint stones by applying controlled percussion or pressure to shape the stone into a useful tool. Bruce’s skill in flaking chipped stone artifacts and his mastery of most flaking techniques were known around the world, and he had conducted extensive analyses on stone artifact collections from Eurasia, including several Siberian sites.

Bruce had already been impressed with the similarity of Solutrean and Clovis technologies. While working in France in 1970, he had observed that when Solutrean flintknappers made bifaces, they executed flakes that passed from one edge of the artifact and across its face and ended at the opposite edge or sometimes even wrapped around the edge (figure Intro.5). Bordes called this outrepassé, or overshot, flaking. Most flintknappers, including Bordes, considered these flakes mistakes made during flintknapping, because such a flake produced by an inexpert knapper usually results in a manufacturing failure. Indeed, some Solutrean bifaces were discarded during manufacture because of an outrepassé flake gone bad. The deliberate use of this difficult technique seemed rather unlikely, but the possibility was fascinating.

Years later, when Bruce was working with the archaeologist George Frison at the Agate Basin Site in Wyoming, they tested a locality, known as Sheaman, where flakes were observed eroding from a dry stream bank.19 At first they found only flakes, many quite large, produced during biface manufacture. These flakes varied in size and form, but many were very flat and had more or less parallel sides, and many exhibited the distinctive terminations of outrerpassé flakes. Compared to the flakes Bruce and Frison had found elsewhere, their platforms (intentionally prepared surfaces where the blow was delivered to remove a flake) were unusually wide, straight, and heavily abraded. Bruce was struck by the distinctiveness of the flakes and recalled that even down to the details of how the platforms were prepared, they appeared to represent the same outrepassé technique he remembered seeing in the French Solutrean.

The next season’s excavations revealed Sheaman to be a Clovis occupation. Bruce recognized that the flakes were probably diagnostic of Clovis and began to note their presence in other assemblages. He has now recorded them in sites across North America, and without exception, when they are present in significant numbers, they have been found to be Clovis. Because the technique is unique to Clovis and Solutrean biface manufacture, even down to the details of how the platforms were prepared, the idea of a historic connection between the two groups makes sense, especially since the many collections the authors have examined from Siberia show no indication that the overshot technique was systematically used there. And now there seemed to be additional technological characteristics shared by the Cactus Hill and the Spanish Solutrean projectile points, and the Cactus Hill radiocarbon dates were suggesting an overlap with Solutrean times. But was there enough evidence to overcome well-entrenched assumptions and postulate a historical relationship between the Paleolithic Europeans and Clovis people in North America?
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INTRO.5.
Clovis overshot flaking: (a) early stage of manufacture; (b) middle stage of manufacture; (c) finished projectile point. Shading indicates overshot flake scars.

Several decades earlier E. F. Greenman had published a major paper hypothesizing that European Paleolithic peoples traveling by boat had lived on and explored the LGM “archipelago” of large ice floes in the North Atlantic until they discovered North America.20 Most archaeologists of the time rejected Greenman’s hypothesis because of his inconclusive and indiscriminate comparisons of North American and European technologies of multiple time periods over vast geographic areas, and no one since that time had taken the issue seriously enough to conduct in-depth comparisons of the Paleolithic technologies of Europe and North America. Moreover, presumptions about genetic relationships based on physical similarities of modern Native Americans and northeast Asians were still strong, and evidence of Paleolithic travelers across the Atlantic still weak.

But the discovery in the Columbia River Basin of the so-called Kennewick Man—with seemingly European features but dated to 9,500 years before the present (BP)—suggested that human physical traits were not nearly as simple and conclusive as had been assumed.21 More recently, genetic studies of living peoples around the world have mapped the history of human relationships, and among the results are indications of a distinct human genetic trait shared by some prehistoric and modern Native Americans and some Paleolithic and modern Europeans.22 At the same time, new tools and methodology have allowed the exploration of submerged maritime Paleolithic sites and the collection of data that is relevant to any hypothesis about early coastal migrations.23 (Sea-voyaging cultures probably existed worldwide as much as 30,000 years ago, and perhaps as much as 130,000 years ago in the Mediterranean.)24 Taken together, these new lines of evidence build a picture that makes at least as much sense as the traditional one of Siberians walking to New Mexico before 12,000 B.P. In this newer picture the first people to settle in the New World—or if not the first, then the earliest we have evidence of—exploited the North Atlantic from western Europe. This is the basis of the Solutrean hypothesis.

THE SOLUTREAN HYPOTHESIS

Who were the first Americans? The Solutrean hypothesis, in simple outline form, is that during the Last Glacial Maximum, sometime between 25,000 and 13,000 years ago, members of the Solutrean culture in the southwest coastal regions of Europe were led by subsistence behavior appropriate to their time and place to exploit the ice-edge environment of the polar front across the North Atlantic and colonize North America to become—after several millennia—what we know as the Clovis peoples, who eventually spread far and wide across the Americas. This does not necessarily mean that the Clovis people were the ancestors—or the only ancestors—of contemporary Native Americans, and it does not mean that Paleolithic northeast Asians did not also colonize the Americas. It does mean, in concert with other strands of evidence, that Clovis is part of the rich, complex, and wonderful story of the ebb and flow of people whose descendants are what we call Native Americans.

The past decade, in which we have been researching this theory, has produced increasing amounts of new information, and the pace is quickening. Barely a month goes by when there isn’t some new archaeological discovery, new dating of old sites, new evidence of the LGM environment, new DNA interpretation, or other new finding that has the potential to significantly add to and alter our understanding of how people colonized the Americas. For the most part this new evidence has lent support to the theories that Clovis wasn’t the first culture in the Americas and that people likely came to the Americas from different places at different times and in different manners. Indeed, it has been difficult to bring a conclusion to this book with all of the new and exciting discoveries.

Humans seek new places to live for at least two reasons: it is hard to make a living where they come from, and somewhere else seems more attractive. This is known as the push-pull concept. Stress encourages people to look for new homes, and perceived plenty is attractive. The hypothesis that we will present is that a combination of limited territory and a seasonally impoverished terrestrial environment adjacent to a seasonally rich marine environment attracted Solutrean people to incorporate a maritime component into their subsistence patterns. As these people learned to exploit the sea, they followed the southern ice margin of the North Atlantic, eventually making landfall in North America, where at least some remained. During Solutrean times there may have been many accidental and purposeful trips back and forth between southwest Europe and North America. As the ice age waned, the sea ice edge and its associated resources retreated northward, the glaciers melted, and the sea level rose, flooding the continental shelf and increasing the distances across open water. At the same time, the environment of the European mainland improved and the need for a maritime focus lessened. It was no longer necessary, or attractive, to ply the North Atlantic. But by then humans had established a foothold in eastern North America—the earliest foothold on record.

At the core of the Solutrean hypothesis are arguments about historical connections—rather than coincidental similarities—between seemingly different groups of people. Most of the Paleolithic material cultural evidence available to us—whatever the culture being studied—is stone tools, and the distinctive differences and continuities across various groups’ flaked stone artifacts are the bases of many of the arguments presented in this book; accordingly, part one begins with a primer that reviews the basics of flaked stone technology, with an emphasis on those issues that are particularly pertinent to our hypothesis. We then present the details of the hypothesis by examining different Paleolithic groups at greater length: chapter 2, the Clovis peoples; chapter 3, the northeast Asian peoples and evidence of a Beringian passage south; chapter 4, American evidence of people preceding Clovis; and chapter 5, the Solutreans of northern coastal Spain and southwestern France.

Part two presents the arguments for the Solutrean hypothesis. Chapter 6 offers intensive comparisons of the flaked stone and bone industries of the Clovis, Beringian, pre-Clovis, and Solutrean cultures. Our quantitative analyses support the qualitative flintknappers’ impressions that there is a remarkable, and unmatched, degree of correspondence between the Solutrean and Clovis technologies—remarkable enough to justify pursuing the idea of a historical connection between these peoples. Along with directly comparing specific tool types that occur in Solutrean, pre-Clovis, and Clovis flaked stone assemblages, chapter 7 reviews functional tool types and the nonlithic aspects of these cultures that might support or contradict the idea of historical ties.

Chapter 8 steps into the background of the North Atlantic LGM environments. In recent years numerous interdisciplinary oceanographic studies focusing on sediments from deep-sea cores have provided a wealth of data on ocean ecology and changing marine processes, yet no one has ever seriously considered the ramification of these paleoceanographic data on issues of Paleolithic peoples adapting to the LGM ice-edge environment, let alone to the peopling of the Western Hemisphere. Chapters 9 and 10 apply that climatological and ecological background, along with ethnographic parallels, to an already deep archaeological literature on the Solutrean culture to offer a new look at these peoples, or a segment of them, whom opportunities of a maritime addition to subsistence and settlement practices could have led west to the New World. In this regard, we review the evidence for Paleolithic maritime voyaging.

Chapter II summarizes the evidence, concluding that the Solutrean hypothesis is the most promising explanation offered so far for the origin of Clovis people and the first peopling of the Americas. The Solutrean hypothesis, like any hypothesis, is a skeletal narrative that can incite research in useful directions in a variety of subject areas. There are plenty of gaps in this hypothesis, as there are in the Beringian hypothesis, and thus plenty of opportunities for new research. Ultimately, whether the hypothesis is right or wrong, the many questions it raises and avenues it opens should spur scholars to broaden the scope of research possibilities and produce a more sophisticated story of human history.


PART 1

PALEOLITHIC PEOPLES


1

FLAKED STONE TECHNOLOGY

A Primer

Investigating Paleolithic cultures, whether in the Old World or the New, is a great challenge because the principal artifacts we have to work with are flaked stone tools and flaking debris. Fortunately, archaeologists have found sites with animal bones, bone and ivory tools, hints of other perishable artifacts, and even rare cases of art, but these are exceptional. Geological and environmental settings can tell us some things, such as the probable conditions in which people lived, but the minuscule representation of the past provided by stone artifacts can give us more details about our distant human heritage. Along with its excellent preservation, flaked stone is important because it directly reflects specific behaviors of individuals within their cultural and environmental contexts, and these behaviors can to some extent be reconstructed. While tool forms are interesting in their own right, we focus on how tools were made; that is, their technology. Many investigated sites from the ancient past represent only specific activities that a group of people performed, and therefore the types of tools found at these places only represent those specific activities. On the other hand, the underlying way that a group makes its tools tends to be reflected in all of its various types of sites. Our technological interpretations are based on decades of studying archaeological remains and decades of flintknapping.

This primer is not intended as a comprehensive discussion of all flaked stone technologies, which would fill multiple volumes. We hope that it will help the reader to understand the basic principles of knapping, including some of the main issues related to the technological comparisons we use to suggest historical linkages. Additionally, since the archaeological literature is full of technological terms whose usage may vary from researcher to researcher, this chapter presents our definitions. We have italicized the key terms to make them easier to refer back to as you read through the book. You may also find them in the extensive index.

PRINCIPLES OF STONE FLAKING

Flaked stone artifacts can be classified into two general categories for the sake of discussion and communication: flakes and cores. A flake is the fragment of stone removed from the parent material through the application of force, and a core is the parent material after the removal of a flake or flakes. Each flake removal leaves a negative scar. The concave area immediately below the core platform is known as a negative bulb.

Flakes and cores can be subdivided into many additional categories depending on form, size, patterning, and the like. The stones best suited to flaking technology have fracturing characteristics that most closely resemble those of glass. The mechanics of fracture are complex and have been the subject of numerous studies.1 For our purposes, it is enough to know that some types of stone break in a predictable way, with knowable mechanical principles, and that the fractures can be controlled to make usable and specific products. Of course, the flaking qualities of stones vary considerably, as do the understanding and skill of the people who select and flake them. Knowledge of this sort does not lie solely in the mystical past. Recent decades have seen a resurgence of practical interest in stone flaking, for both academic and artistic reasons.2 Hundreds of people in North America make flaked stone artifacts, primarily as a hobby. Expertise in knapping—making stone items by flaking—gained through experiment and experiential analogy is now frequently applied to the analysis and interpretation of prehistoric assemblages.3

FORCE AND PLATFORMS

To fracture a flakable stone, one must apply force. This can be accomplished in two basic ways: Percussion flaking is done either directly, by hitting the stone with another object, or indirectly, by hitting an intermediate object placed between the stone and the striking object.4 Pressure flaking is accomplished by placing a tool against the stone and applying pushing force directly to it to remove a flake. The tools used to apply these forces are made from either hard material, such as other stones (hammerstones), or softer material, such as antler, bone, and even dense wood, in which case they are usually called billets.

The surface where the force is applied is known as the platform, and it produces different results depending on whether it is a smooth flake scar (plain), convex with fine ridges (faceted), roughened by grinding (ground), a natural exterior surface (cortical), or any combination of the preceding. Since these variations are under the control of the knapper, platforms are a critical component of flaking technology. Archaeologists have long recognized that flake platforms reflect knapping technology, and almost every analysis of flakes includes observations about them.5 This is possible because a portion of the core platform usually detaches with each flake.

Generally speaking, the greater the effort a knapper puts into preparing a platform, the greater the flaking control he or she can achieve. How a platform is placed in relation to the flaking surface is crucial to the formation of the flake. Platform preparation can be relatively simple or very complex, taking up a large amount of time and effort. This is especially true for thinned bifaces and some types of blades (see below for a description of these forms). Platform details are such an important aspect of particular technologies that, for example, many Clovis flake platforms can be identified as Clovis even when they are not associated with the more readily recognized characteristic projectile points.6

FLAKING DECISIONS

The knapper must also consider many details when making specific flaking decisions. Although slight variations in the effect of each action are not usually enough to determine the final outcome of a knapping episode, the knapper’s decisions and skill do matter because every piece of stone is different in flakability and form. By understanding flaking processes, it was and is possible for knappers to produce and reproduce desired products within predetermined ranges of variation in size, weight, shape, proportions, edge form, and even flake scar patterns. This is why we see similar tools reappearing together in time and space, forming recognizable tool kits (specific sets of tools brought together for a particular task or set of tasks) and assemblages (associated groups of artifacts that represent activities over a relatively short time period, also called techno-complexes) that differ from those of other people or cultures. Various standard terms used to describe characteristics of flaked stone artifacts are shown in figure 1.1.

A few simple statements can express the expected results of a specific flaking action. Flake thickness depends on how far from the edge the force is applied: the greater the distance, the thicker the flake. The area of contact depends on the platform shape and the size and contour of the striking tool. A sharply pointed hammerstone will have a smaller area of contact than a gently curved antler. Usually, the greater the amount of applied force, the greater the mass of the product. Length is controlled by the angle of the strike in relation to the platform angle. Generally, the closer the angle of force is to 90 degrees, the longer the flake will be, and the more acute the edge angle, the straighter into the core the striking angle must be to create a long flake. The contour of the surface from which flakes are removed determines their form: fracture tends to follow and is guided by the surface ridges and convexities, which are frequently remnants of scars of preceding flaking. For every flake removed (a positive), a negative impression remains (the scar).

What is of paramount importance in understanding flaked stone technology is that every action influences potential future actions and is equally influenced by previous actions. Flaking is a series of causes and effects based on human decisions and actions. The more complex the flaking, the greater the planning and skill in application that are required. By achieving an understanding of these complexities, a Clovis knapper, for example, could produce artifacts with predetermined specifications over and over again. Without this understanding and the skill to apply it, the knapper could not produce Clovis points or other specific forms consistently.
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FIGURE 1.1.
Knapping terminology shown (a) on a core; (b) on a flake.

Consistency comes with skill. It is easy to train almost anybody to make a reasonably predictable flake with a bit of basic instruction and a fair amount of practice. However, it is quite another matter for a knapper to attain the ability to make many of the flaked stone artifacts we find in Solutrean, pre-Clovis, and Clovis sites. It is one thing to understand how to do it, but it is quite another to actually produce a complex flaked stone artifact, for example a Clovis point.

PALEOLITHIC TRADITIONS

We recognize four global flaked stone traditions during Upper Paleolithic times (circa 40,000–10,000 years ago): flake, blade, inset blade, and biface. These general technologies can be divided into numerous subsets; for example, we distinguish between thinned and thickened biface traditions (see below for discussions of manufacturing techniques).

FLAKE AND BLADE TECHNOLOGIES

The main products of flake traditions were modified or unmodified flake tools, either handheld or hafted as single pieces (figure 1.2a). While most flakes were used unmodified, many were shaped by the removal of small flakes from their edges (retouch). The mechanics of retouching were the same as those of larger flake production, but retouching was mainly done to modify tool edges rather than to produce usable flakes. Retouch was accomplished with either percussion or pressure. In the simplest definition, blades are flakes that are at least twice as long as they are wide (figure 1.2b). They were sometimes produced with no particular preparation of the core, but more often a core was shaped to allow the production of many blades from one piece of stone. We use the term blade for these more complexly formed flakes. There were also many different ways blade and flake cores were prepared, which are often diagnostic of a particular techno-complex. Like flake tools, blade tools were made to be used unmodified or modified by retouch, either handheld or hafted singly.
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FIGURE 1.2.
Basic tool forms: (a) flake; (b) blade; (c) inset; (d) biface.

INSET TECHNOLOGY

Inset technologies used multiple small blades or flakes mounted in sequences in grooves in bone, antler, ivory, or wood objects to produce cutting edges (figure 1.2c). Inset technologies may employ blades or flakes of any size but usually used small, specially made stone pieces.

BIFACE TECHNOLOGY

Biface traditions employed single bifacially flaked stone artifacts as handheld or hafted implements (figure 1.2d). These finished tools are generically referred to as bifaces but may also be identified by their inferred uses—for example, as knives, adzes, or projectile points. Many biface technologies also made bifacial flake and blade cores, and caution must be exercised not to misidentify these as implements. There are cases where a bifacial flaking technique was used to shape a core but no finished bifacial implements were produced within that particular techno-complex. These are not considered biface technologies.

Biface technology developed very early and was the main method of making implements worldwide at the end of the Lower Paleolithic, between 150,000 and 500,000 years ago depending on the region. It was used to make many different products, including knives and hand axes. The latter are bifacial tools that occur in a variety of forms.7 Although termed axes, they are generally thought to have been multipurpose butchering implements and not used to cut down trees. Non-agricultural North American flaked stone traditions were almost exclusively based on bifacial technologies.8 In Eurasia biface technology gave way to flake technologies during the Middle Paleolithic, a shift from an emphasis on tools made on whole pieces of stone (core tools) to those made on flakes (flake tools). The early biface technologies were perhaps more complex, but they also demanded a larger amount of stone to produce tools. Some of the Middle Paleolithic flake technologies were also conceptually complex and demanded a significant degree of skill to produce. Once flake technologies were adopted, bifaces only occasionally reappeared until the Neolithic in the Old World. All flaked stone technologies declined as they were replaced by metals, until by the Late Bronze Age they had disappeared or became extremely simple. An exception to this is seen in the eighteenth and nineteenth centuries in Eurasia, where several flaking technologies were developed to supply the demand for gunflints.

Many Stone Age cultures made their tools according to a single basic flaked stone tradition. An example is the Late Upper Paleolithic culture on Zhokhov Island in the Siberian High Arctic, whose only flaked stone products identified to date are inset microblades glued into grooves in bone and ivory points, primarily used to kill polar bears.9 Other cultures employed more than one technology but had one dominant tradition. Examples include Solutrean and Clovis, which were mainly biface traditions but in some areas had a significant blade technology component.10 Other examples are the terminal Pleistocene northeastern Siberian cultures that employed an inset blade technology but also made a small number of thick biface tools.11

FLAKED STONE MANUFACTURING TECHNIQUES

The distribution of general technologies gives some insight into the past, but we contend it is informative to go beyond this to determine whether similarities and differences in specific technologies may have had direct historical relationships. To this end, we make technological comparisons on a very fine scale. For example, all that was necessary to make small blades was to prepare a platform at an appropriate angle to a flaking surface, from which blades with straight sections could be produced. This sounds simple, but it is amazing how many different ways people developed do it. One approach was to make a thick flake, use its flat ventral surface as the platform, with only simple edge grinding for platform preparation, and remove the first blade from a natural ridge at one corner. In an other example a small pebble had one end removed to form the platform. A guide ridge was then pressure-flaked and the first blade removed down this ridge. There are almost infinite combinations of techniques expressed in the archaeological record, yet it seems each one was adequate to produce the desired and needed products. In the end, as long as a technology worked, the choice of whether to use it was cultural. We therefore investigate the details of flaking technologies to determine whether such different cultures were related.

[image: image]

FIGURE 1.3.
Blade core production initiation options: (a) natural ridge; (b–c) simple ridge shaping; (d) all over complex shaping. Arrows indicate the place and angle used to strike the first blade.

BLADE MANUFACTURE

Blade and inset blade technologies developed along the same technological lines and had similar production strategies; the main difference was how the blades were used. Knappers had three main choices for blade production initiation: selection of raw material forms that allowed blade production without preshaping (figure 1.3a); simple preshaping of the material (figure 1.3b–c); and complex preshaping (figure 1.3d). The method chosen seems to have been culturally or traditionally determined.

The shaping options of complex precores—blade cores shaped by knappers before detaching the first blade—provide the greatest opportunity to assess whether similarities between traditions were historically connected or the result of independent invention: the more complex the blade technology, the more likely it was to be related to similar technologies.

BIFACE MANUFACTURE

Biface technology may also be relatively simple or extremely complex. Once again, different methods and techniques were developed to achieve the desired products from the available raw materials. Sometimes the materials were less important than the methods: in some archaeological examples, it is possible to observe that although a specific technology did not work well with a particular stone, the knapper persisted without major modification of his or her traditional knapping habits.

It is clear in other cases that the strategy did change during production. This most often involved switching from proportional to thickening or thinning biface flaking (figure 1.4). Proportional flaking is accomplished by removing flakes that end just past the longitudinal midline of the biface (figure 1.4a1), proportionally removing as much from the face as from the edge. The resulting biface is lenticular in cross section and has a width-thickness ratio between 3:1 and 4:1 (figure 1.4b). In thickening, flaking does not extend through the thickest area (figure 1.4a2), so only the width is reduced. The resultant piece has a width-thickness ratio of less than 3:1. Thinning produces flakes that remove proportionally more of the face than the edge (figure 1.4a3), creating bifaces with flat or slightly biconvex cross sections and width-thickness ratios greater than 4:1 (figure 1.4c). As might be imagined, thinning was a risky business, with a probability of failure greatly exceeding that of proportional or thickening flaking.

The best-known and best-described example of biface thickening in North America is Eden point manufacturing technology (figure 1.4d). This point style was clearly intended to be relatively thick, and it took several sequences of carefully controlled pressure flaking to achieve the desired goal.12 Modern knappers have had a tendency to try to make everything thin because this is one of the greatest challenges, yet Eden points are one of the most difficult technologies to reproduce. The control exercised by Eden knappers was extraordinary, especially considering the fact that the same people were also making some of the thinnest bifaces, known as Cody knives.13

Along with proportional flaking, at least three strategies can produce bifaces with high width-thickness ratios: diving, full-face, and overshot flaking. Diving flaking drives thinning flakes to near the midline, where they end in either hinge or step fractures (figure 1.4a2), which look the same as thickening because both methods result in flakes meeting at the midline. Hinge and step flakes end abruptly, leaving a relatively deep gouge on the surface, which the removal of a flake from the opposite edge can eliminate, creating a flat and even concave area in the middle. Individual platform preparation and the angle and force of the blow control flake termination. Although this method produces many flakes, they tend to be thin and fragile and of little use except for light cutting. Carefully controlling this process on both faces, however, makes it possible to produce extremely thin bifaces. These tools are very efficient for tasks such as slicing meat, and they can also be used as large but relatively light projectile points. At times they may have been an expression of aesthetics and style: many of the largest flaked pieces used for ritual purposes were thin bifaces. Most archaeological cultures that made very thin bifaces, for example Folsom, used diving flaking.14 The many examples separated by time and space suggest that this method was independently developed a number of times in different parts of the world.

In full-face flaking, flakes travel all the way across the biface, terminating just before the opposite edge (figure 1.4a3). This method is difficult to control and, as the bifaces become thinner, often results in breakage. However, if carefully controlled, this method can produce thin, flat bifaces. Overshot flaking is a variation of full-face flaking. In this case flakes travel all the way across the face and remove a portion of the opposite edge (figure 1.4a4). Although this technique may seem counterproductive in that it removes parts of both edges, it eliminates enough mass to significantly thin the biface. It also forms a beveled angle on the edge opposite the platform that frequently requires only minor preparation to be ideal for flaking the other face. Both full-face and overshot flaking require the removal of only a few large flakes from each face to produce a biface that is both thin and uniformly flat. This regularity allows edge and surface finishing, resulting in symmetrical and attractive products, and probably enhances the flakes’ functionality. In addition, the flakes are relatively large and straight and are useful as tools themselves. However, these flaking methods are difficult to control, and even small mistakes can result in total failure.

[image: image]

FIGURE 1.4.
Examples of biface flaking options: (a) initial biface; (b) proportional; (c) thickened; (d) thinned. W is width, th is thickness, and w/th is width-to-thickness ratio.

To a modern flintknapper the overshot method is counterintuitive. It seems to waste material, decreases thinning (because parts of both edges are removed), and is extremely difficult to control. Most flintknappers have denied its practicality even in the face of clear archaeological evidence of widespread use. After extensive experimentation, practice, and examination of Clovis and Solutrean assemblages, however, we are completely convinced of its advantages and that it was intentionally used in both traditions. Overshot flaking’s complexity and difficulty suggest that it is unlikely to have been independently invented very often. Indeed, we have examined many of the biface traditions around the world and so far have recognized purposeful overshot biface thinning only in Clovis and Solutrean assemblages and on bladelet cores in the Neolithic of Qatar.15 As this method becomes better known by archaeologists, more overshot technologies may be identified. Nevertheless, it is apparent that this technique was rare.

SPACING AND SEQUENCING

Two other integral parts of knapping are flake sequencing and flake spacing. As stated earlier, each flake removal is enabled and influenced by what came before and affects what is possible after. To create products with specific characteristics, such as blades with two parallel ridges running down the outside surface, the spacing of the flake removals is critical for establishing the proper morphology of the core (for more on blade characteristics, see chapters 2 and 7).

Spacing and sequencing of flake removals are integrally linked, but sequencing may also be done to create a particular surface pattern. Some knapping sequences produce distinct, sometimes culturally diagnostic, flake scar patterns. For example, special flint knives were produced in predynastic Egypt with a unique pressure flaking pattern called S-flaking.16 This is tricky to accomplish, and we can see no functional advantage to it, so it may have had aesthetic significance.

Those of us over forty years old may remember the cowboy and Indian movies in which a corpse full of arrows is discovered. The hero (often John Wayne) would pull out one of the arrows and after close examination proclaim “Apache.” Not only does this make for good movies, but there is also plenty of historical support for the idea that certain artifacts are identifiable with a particular culture, ethnic group, or even individual maker. This was certainly true in the past, and it may have been an important aspect of flaked stone style or even technology in some cultures.17 Highly sophisticated and complex techniques, such as controlled overshot flaking, may be the traits that indicate historical connections.18

[image: image]

FIGURE 1.5.
Variations in fluting technology: (a) Clovis diagonal/angled fluting; (b) Cumberland parallel fluting; (c) Barnes parallel first fluting of both faces, followed by angled fluting of both faces; (d) Folsom parallel fluting and angled fluting.

FLUTING

Longitudinal thinning is another important aspect of early North American technologies. When accomplished during the course of producing preforms (unfinished bifaces whose final form is evident) it is called end thinning, even when done to a tip rather than a base. When applied so that the finished piece retains the resulting flake scar or scars on its base, it is called fluting. While some bifaces have basal thinning, it is not well enough developed and the flake scars are not long enough for it to be considered fluting. Intentional patterned fluting as part of specific techno-complexes is clearly an American invention. There is some evidence of the development and adoption of this technique in the pre-Clovis materials in eastern North America, but it is totally developed and nearly universally applied in Clovis biface technologies. Clovis is the first assemblage where fluting is well established but by no means the last, and it is even possible to distinguish between several variations in application in post-Clovis fluted point technologies.

We recognize two basic approaches to fluting through the intentional removal of substantial flakes (channel flakes) from the bases of points near the end of manufacture. Diagonal or angled fluting happens when flake removal originates so that the resulting basal edge, on the longitudinal section, is directly in line with the biface plane formed by the rest of the point but the scar is at a diagonal to this plane (figure 1.5a). The second approach is to set up the channel flake platform to project toward the face to be fluted so that when the flake is removed the resulting edge still projects parallel to the biface plane (figure 1.5b). We call this parallel fluting.

We can see little advantage of one of these methods over the other, and the approaches were used separately and in combination. For example, in Clovis the flutes on both sides were diagonal, resulting in a sharp basal edge that was in the point’s biface plane without additional flaking. A third combination is seen in the point fluting in the Cumberland and Barnes sites of eastern North America. Both faces were fluted with parallel removals, necessitating significant post-fluting flaking to obtain a sharp base in line with the point’s biface plane. This was sometimes accomplished with multiple small pressure flakes (figure 1.5b), but another, very distinct option was also used, called flute under flute: following the long parallel flute removals, shorter, diagonal flutes were removed from both faces, producing a superimposed channel flake scar on each face (figure 1.5c, 3rd and 4th). Finally, the first flute of a Folsom point was a parallel removal and the second, on the opposite face, a diagonal removal (figure 1.5d).19 After the first fluting, a substantial adjustment of the basal margin was necessary to set up the diagonal flute, but its removal created a sharp edge in line with the point’s biface plane.

The action of flaking stone leaves a record of human thought and behavior not unlike the combining of letters to form words, phrases, and sentences. Archaeologists recover fragments of evidence; now we just need to learn to decipher the languages. This primer presents the background needed to allow a basic understanding of the technological stories we have gathered.
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