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PREFACE

A PETRIFIED MONKEY’S PAW


There is something a bit disconcerting about waking up from an afternoon nap to find the excavation’s physical anthropologist arranging parts of a skeleton on a table at the foot of your bed. Even for me, that’s not an everyday occurrence. And yet, such can be the nature of archaeology in the field.

In 2017, I published a book called Three Stones Make a Wall: The Story of Archaeology, which is meant to be an introduction to archaeology for people of all ages. In it, I traced the evolution of archaeology from its earliest beginnings to its emergence as a highly organized, professional, and scientific systematic study of past peoples and cultures. It includes stories about the archaeologists and discoveries that are the most fascinating to me, and that I believe are among the most important in illuminating how archaeology has developed as a discipline over the years, and how it has shed light on some of the long-lost ancient sites and civilizations.1

Within that book, I also included sections entitled “Digging Deeper.” In those, I provided practical details and advice about how to actually do archaeology, by giving answers to questions that I am frequently asked, like the following:

“How do you know where to dig?”

“How do you know how old something is?”

“Do you get to keep what you find?”

However, I was not able to include everything that I wanted to in those sections, since the volume was getting too long. In particular, I had to leave out an entire section on how we know what people ate, wore, and looked like; how we know what their environment was like; and so on. It was suggested that I might spin off a smaller volume, consisting of just those “Digging Deeper” chapters, for those who are more interested in learning about how we do archaeology than in reading about ancient sites. I jumped at the chance, for it meant that I would be able to add that chapter, as well as update the others to some extent.

The result is the book that you are currently holding. I hope that it is of use to those of you who are about to go on your first excavation, as well as to those who have not yet had the opportunity to do so.



Before we begin, I should note that in the chapters below I have included a number of examples based on the work of my fellow archaeologists, like the account of Ötzi the Iceman, but I also have drawn from my own fieldwork, ranging from Crete to Cyprus to California. In some cases, my experiences can be held up as an example of what not to do on a survey or an excavation. There was the time I fell down a small cliff while surveying in Greece, and my intriguing discovery, on my first dig in Israel, of what I thought was a petrified monkey’s paw—it turned out to be a Hellenistic bronze furniture piece in the shape of the Greek god Pan, the one with horns on his head who goes around playing on the double pipes. This means that my discussions will occasionally be very location specific. For instance, we regularly use pickaxes to dig in the Middle East, whereas they are almost never used at digs on the East Coast of the United States, and so I have noted when the tasks that I am describing might require different techniques in other parts of the world.

In addition, in this book, I have included some of the newest advances in science and in scientific techniques that are now enabling us to tell far more about ancient humans, their environment, and how they lived and died than ever before. It is truly an exciting time to be an archaeologist.
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DIGGING DEEPER 1

HOW DO YOU KNOW WHERE TO DIG?


Let’s begin with one of the questions that I am asked most frequently: “How do you know where to dig?” That’s a great question that bears on some of the essential tools and methods archaeologists employ. In this chapter, we’ll answer that question by discussing archaeological surveying—that is, the process of looking for sites on the ground surface, because some are obvious, but others are not. Surface survey can also help us figure out where to dig at an already-known site.1

First and foremost, though, we need to define what we mean by a site, because they come in all shapes and sizes. For example, the Agora in Athens and huge mounds like Megiddo in Israel—I’ve excavated at both—are clearly ancient sites. But others can be tiny and very hard to find. As Brian M. Fagan and Nadia Durrani point out in their excellent introductory archaeology textbook, a site can be as small as “a tiny scatter of hunter-gatherer artifacts” or as large as the ancient city of Teotihuacán in Mexico; sites are simply “places where traces of past human activity are to be found … normally identified by the presence of artifacts.”2

We should also define what an artifact is—and isn’t. Quite simply, artifacts make up most of the “good stuff,” the stuff that’s worth writing home about from an excavation or a survey—they are things made or altered by human beings. Within this category, we include everything from the earliest stone tools to pottery, weapons, jewelry, clothes, and pretty much everything else portable that humans can make. Some artifacts, however, and things associated with them, can’t be moved. We call these features.3 Something like a ditch is a feature—it’s obviously made by a human, but you can’t move it without losing it. The same goes for doorways, fire pits, stone altars, and the like. Sometimes, though, we also call something a feature when we’re just not quite sure yet what it is, but we know it’s a “something.” Hence the archaeological axiom “One stone is a stone; two stones is a feature; three stones is a wall.”



There are several ways to find sites, but almost all involve conducting what we call archaeological surveys. Within this broad category are ground surveys, aerial surveys, remote sensing, and sample surveys. In all instances, the goal is to find sites that lie within a specific area, like the region around Pylos in southern Greece, where I once was part of a survey project called PRAP (Pylos Regional Archaeological Project), which we will discuss below.4

[image: ]
FIG. 1. Pylos (PRAP) survey area (photo by E. H. Cline)


The traditional way to do a ground survey is to have team members physically walk the area in question and see what remains are there. These are frequently called reconnaissance surveys or full-coverage surveys, but they can also be referred to as pedestrian surveys, for obvious reasons. In some areas, however, like regions of the northeastern United States where vegetation masks the ground surface, archaeologists sometimes conduct ground surveys by digging small shovel-test pits every few yards, to see whether there is any evidence of artifacts beneath the ground.5 The density of objects found determines whether these areas can be mapped as a site.

Ground surveys first became popular in the 1960s and 1970s and then gained traction in the 1980s, in part because they are usually a cheaper alternative to digging and can cover larger areas. They also allow archaeologists to ask and answer questions different from those explored at a single site, since they frequently involve multiple sites. For instance, someone may want to investigate how intensively a specific area in Greece was occupied during the Bronze Age and later periods—the Dark Ages, archaic and classical Greece, Roman and Byzantine periods, and the Turkish Ottoman age. Did the settlement pattern change during the later eras? Can the number of sites and their size tell us the relative population of various time periods? Can changes in where people settled tell us about what resources they were using, how dangerous their environment was, what the political situation was like?

Ground surveys can help provide answers for these kinds of questions. By doing surveys and identifying the various sites from different periods in the area, archaeologists can frequently construct a history of the region without ever digging at a single site. Many surveys result in subsequent excavations, though, especially when the archaeologists decide to concentrate on one of the promising new sites that they have just found and get a permit to dig.

Times have changed, and these days we don’t always begin with a ground survey; it sometimes makes more sense to start with aerial surveys, at least in areas where the ancient inhabitants erected buildings or otherwise left remains made from durable materials that might still be discernible. This can be as simple as buying aerial photographs or satellite images from specific companies, or as complicated and expensive as arranging for overhead flights to do an aerial survey of your area.

If you want to buy imagery, which is by far the easiest way to go, there are a few options. One possibility is to purchase declassified military satellite images like the ones taken by the Corona program, a surveillance operation conducted by US intelligence agencies from 1960 to 1972. Images from the program were declassified by an executive order in 1995 and are now used for all sorts of purposes, including finding archaeological sites.6 We can sometimes see sites very clearly even in these older images, either with the naked eye, by enlarging the image on a computer screen, or by looking at it with a magnifying glass.

Older photos like these can be very valuable. Aerial photos for warfare, spying, or general reconnaissance have been taken for more than a century. Some of them are useful in part because they were taken before recent economic development or urban expansion destroyed or damaged archaeological sites. Among the earliest examples are the discoveries of John Bradford, an archaeologist who was serving in the British army during World War II. In 1943, while studying photographs taken by the Royal Air Force for military purposes, he was able to locate more than two thousand Etruscan burial mounds in northern Italy, simply from the differences in color of the grass or soil visible in the pictures.7

Bradford joined forces in 1956 with an Italian engineer from Milan named Carlo Lerici; from 1957 onward, they explored many of the Etruscan tombs that Bradford had first identified on the aerial photographs, boring into the earth at these locations with a small high-speed auger or drill. Initially they inserted a hollow pipe containing a small spy camera and took photographs of the interior of the tombs, but soon they developed what is known as the Lerici periscope, which was specially designed with a powerful light that could fit into the narrow hole that had been drilled. This instrument helped them to quickly look inside the tombs without having to wait for photographic film to be developed, and to identify which tombs had already been looted, either in antiquity or in modern times, and which still contained ancient remains and even frescoes painted on the walls. In this way they were able to investigate several hundred tombs per season without excavating or damaging them in any way.8

In 2017, we created a modern version of the Lerici periscope at our site of Tel Kabri in Israel, using a drill, a colonoscopy camera, and a laptop computer. It worked—we could see the images on the laptop when we inserted the camera into the hole made by the drill—but, unfortunately, we had drilled straight into a large rock buried about three feet below the surface, so there wasn’t too much to see. I remain optimistic that this type of instrument can eventually be used successfully, given the right situation.

There is also the option of getting up-to-the-minute high-resolution contemporary color satellite images from companies like DigitalGlobe, or images that have been taken from the space shuttle. For example, there’s a fairly well-known picture of the ancient city of Angkor in Cambodia that was taken from the space shuttle Endeavor, in which all the buildings that are still standing can be seen very clearly.9

My colleague Sarah Parcak—a National Geographic Explorer and professor at the University of Alabama, who is perhaps better known as the “space archaeologist” and the winner of the $1 million TED Prize in 2016—surveys using satellite images. The images allow her to use all kinds of fancy techniques, like infrared imaging, to illuminate some features and suppress others. Using these techniques, she found several hundred previously undiscovered sites in Egypt, including seventeen lost pyramids as well as the nearly legendary site of Tanis, all of which were “hiding in plain sight,” as she puts it.10

Such new techniques with satellite imagery have enhanced our ability to see things that were previously essentially invisible, including ancient paths crisscrossing a desert. That’s how the lost city of Ubar in Oman was found in 1992. Endeavor had taken a picture of the area, and archaeologists noticed where the ancient paths converged. They subsequently excavated there and found the ancient site.11

Buried walls, earthworks, and other large constructions associated with settlements can often be seen more easily from the air than on the ground, even if one is walking right over them. In a raking light—that is, in the early morning or late afternoon when the sun’s rays come in at an oblique angle—or if an aerial photograph is taken at a slight tilt, shadows cast by buried walls are sometimes visible.

More commonly, aerial photos can illuminate “crop marks.”12 Such crop marks document the location of buried items precisely, whether they are features like ditches or structures like buildings and walls. They do so because those buried items affect the amount of water absorbed by the soil, which in turn affects the color and height of the vegetation that is growing directly above them. (Note that this won’t work if there is something built on top, like a modern parking lot, but it will work in a field where grass, wheat, barley, or thick weeds are growing.)

Thus, for example, if there is a buried ditch below the modern surface, the vegetation growing directly above it will be higher and lusher than the surrounding vegetation, because the soil right there contains more water and nutrients. If there is a buried wall below the modern surface, on the other hand, the vegetation growing directly above it will be lower, less dense, and less lush than the surrounding vegetation, because there are fewer nutrients in the soil at that location.13

These differences in height and density might be almost imperceptible at ground level, but from the air they are immediately obvious at certain times of the year. In England and in Europe, especially in Italy, crop marks that are about three feet wide and run straight as an arrow across the fields often indicate the presence of buried Roman roads. Round ones, like those that John Bradford saw in the Royal Air Force photographs of northern Italy, may indicate the presence of buried tombs.

When I’m on a flight that is landing somewhere in Europe, I frequently look out the window of the airplane as we are descending and try to see whether I can discern any crop marks in the fields surrounding the airport. It’s amazing how many times I’ve seen something that I’d love to go back and excavate, in order to figure out what it was.

Archaeologists have also added LiDAR to their toolkit. It’s most useful in places like Central America or Southeast Asia, because it can penetrate the trees in a jungle or rain forest, by firing lasers at the ground, and provide images of lost temples, buildings, and even cities that are completely overgrown and almost inaccessible now. That’s how the Maya city of Caracol in Belize was discovered in 2010.

Similarly, in June 2016, archaeologists working in Cambodia announced that they had found “previously undocumented medieval cities not far from the ancient temple city of Angkor Wat … that promise to upend key assumptions about south-east Asia’s history.” The cities are between nine hundred and fourteen hundred years old and were found by Australian archaeologist Damian Evans. Evans used LiDAR data captured by an instrument mounted in a helicopter during an aerial survey in 2015 that fully covered 734 square miles. He believes that “the colossal, densely populated cities would have constituted the largest empire on earth at the time of its peak in the 12th century.” Other archaeologists agree with his assessment, asserting that these are the most significant archaeological discoveries in the region in the past century.14

[image: ]
FIG. 2. Using LiDAR at ground level to record the wine jars at Tel Kabri (photo by E. H. Cline)


LiDAR is also useful in areas without tremendous amounts of vegetation; it has been used to map the site of Jezreel in northern Israel and is yet another way to locate Roman roads in England. We’ve used it at ground level at our site at Tel Kabri in Israel to quickly and accurately record the wine cellar that we found in 2013.15

Most recently, archaeologists have added commercial drones to their toolkit as well, flying the drones much as hobbyists fly model airplanes, both to find and document sites and to detect looting. From drones it is possible to take either low- or high-level photos of a region, sometimes sending the results directly to a computer for future manipulation and analysis.16

There are other remote-sensing techniques that are ground based and can help us figure out whether there is something under the ground where we might want to dig. They include electrical resistivity or conductivity, which basically works by running an electric current through the ground between two poles. If there is something like a buried wall in the way, it will interrupt the current; if there isn’t, the current won’t be interrupted. The end result is a rather fuzzy picture of what is below ground, but often it is not clear exactly how far below the surface the ancient remains are, or even whether the images are being interpreted correctly.17

This is where something called “ground truthing” comes in. Ground truthing means double-checking or confirming what has been spotted in the photographs or remote-sensing images to make certain it is real or has been properly interpreted. It frequently involves foot surveys or actual excavation. Thus, at our site of Tel Kabri in northern Israel, electrical conductivity images taken in 2003 indicated that there were probably walls in the area that we were interested in, and so in 2005 we went to ground-truth the area by excavating to see whether the images were accurate.
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