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  Pref ace   

 Students and academics sometimes allow themselves to express the opinion that 
“not much has changed in fi eld archaeology over the last twenty years”. The reason 
is easily explained. As the commercial profession was formed, fi eld method became 
standardised and, due largely to national economic and political pressures, it got 
stuck in its ways. Standardised practice was where the money was. But elsewhere, 
under the radar, practitioners realised that the version of the past they generate was 
under-served by standard procedures; it is our job to respond creatively – not pas-
sively – to the great variety of the archaeological resource and the host of questions 
we put to it. 

 This book hopes to show that fi eld archaeology is archaeology’s liveliest sub- 
discipline. The last few decades have witnessed a surge of experimentation, on and 
under the ground – but it is not only in technical method that the advances are seen. 
Field research procedure is breaking away from the “default systems” of the 1960s 
to 1990s and adopting ingenious attitudes to project design – the “ideas and 
approaches” of our title. The giant commercial sector is applying itself to the task of 
increasing the research dividend of every intervention. Academics are coming to 
realise that ideas are not confi ned to theory: what you do is as determinant as what 
you think. 

 This brief trip around the world offers an impression of how this is happening. 
Part 1 is a summary overview of current practices in survey and excavation. In Part 
2 we encounter some of the special challenges that are posed by working in peat, 
caves, permafrost, jungle mines, motorways and modern cities and the variety of 
approaches, tools, and recording systems that have been assembled to respond to 
them. In Part 3, our authors offer sketches of the traditions adopted by fi eldworkers 
in several continents, explaining their differences, less through the teaching of great 
pioneers and more from the character of the terrain and the political framework 
within which archaeologists work. 
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 We will see a thriving subject, spread across the academic, commercial and pub-
lic sectors. Here high precision and disciplined practice are married to imagination, 
adaptability and ingenuity in the service of the mission dear to every scientist – to 
produce something new.  

    York, UK Martin     Carver   
   Durham, UK Bisserka     Gaydarska   
   Barcelona, Spain Sandra     Montón-Subías                                    

Preface
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    Chapter 1   
 Field Method in Archaeology: Overview 

             Martin     Carver    

           Introduction 

 Archaeological investigation is a science that responds to the needs of research, to 
the way that information has survived in the ground and to the present ownership 
and stakeholders of the site or landscape in question. Research objectives, terrain, 
and the social context therefore have to be matched for every fi eld project in a  proj-
ect design . The best known methods of fi eld investigation are  survey , which reviews 
large areas on the surface (extensive investigation);  excavation , which examines a 
constricted piece of ground by dissecting it (intensive investigation); and  the study 
of buildings , which deduces the history of buildings that are still standing. Modern 
projects use all these methods in combination in rigorously planned programs. 

 Much of the archaeological resource is vulnerable to disturbance from the exi-
gencies of modern life, and may be destroyed through the construction of roads 
(motorways) and buildings, especially in towns. Even in open country and desert, the 
surface is subject to continual attrition without human intervention. In each type of 
terrain,  natural and cultural formation processes  are continually at work, producing 
a huge variety of archaeological deposits, and demanding tailor-made approaches. 

 While much fi eld method is directly applied to research questions, much more 
effort goes in recording archaeological sites that are likely to be damaged by modern 
construction or clearance. This work is undertaken by the ‘rescue’ or commercial pro-
fession (said to be engaged in  CRM  or Cultural Resource Management). At the present 
time, CRM activity greatly outnumbers university activity in both in its staff and their 
budgets. Given the often unique character of archaeological deposits, investigation 
needs to be of the highest quality and precision, designed to maximize information 
while it is still detectable and, wherever possible, to conserve deposits in the ground.  

        M.   Carver      (*) 
  Department of Archaeology ,  University of York ,   York ,  UK   
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    Some Defi nitions 

 Field archaeologists explore the past at a number of different scales and use a basic 
vocabulary to designate what they fi nd. The basic unit of past activity is the  object , 
which might be an  artifact  (man-made – e.g., a brooch) or an  ecofact  or biota (natural- 
e.g., a seed). A collection of such objects is an  assemblage . The earth or mineral  deposit  
from which an assemblage is retrieved is a  context  (also called a stratum, a stratigraphic 
unit, or a cultural layer). Any set of contexts which offers evidence for past activity is 
a  feature  – a general term of great use in archaeology since it often happens that we 
fi nd something but do not yet know what it is. Defi ned anomalies that later turn out to 
be a wall, a grave or a path are examples of features. A set of features, like four walls, 
can be designated as a  structure  (e.g., a building). A  site  is the term used for a concen-
tration of features and structures, which imply former human occupation. It is also 
used to denote any place at which archaeologists have focused their investigations. 
A  landscape  (or  historic landscape  or  historic environment ), in archaeological terms, 
is compounded of the detected parts of ancient land use, particularly sites.  

    Procedures 

 Field investigation typically takes place in six consecutive stages, each of which 
deploys a range of different methods, briefl y described in the contributions that 
 follow in Part I (see Table  1.1 ).

     1.    The object of  RECONNAISSANCE  is to explore ancient landscapes and identify 
sites. The term  site  is used in this case to denote areas likely to contain concen-
trated remains of earlier human activity. Methods of fi nding sites include  aerial 
archaeology , using satellites, airplanes, or balloons as platforms to capture 
images of features that are often only visible or most visible from the air.  Surface 
investigation  involves walking over the land and recording the artifacts that lie on 
the surface. Sites are inferred from concentrations of objects as they lie. 
 Subsurface investigations  use geophysical or geochemical prospection, where 
anomalies detected in, or under, the surface are mapped to show the traces of 
now vanished walls, roads, pits, and an increasing variety of other features.   

   2.    An area suspected of containing buried information is designated as a  site  and then 
subjected to  EVALUATION  to determine the best course of further action. The 
object of the evaluation is to supply as much information as possible to the  design  
(which constitutes the subsequent stage). Predicting what lies under the ground is 
the fi rst task, the result being reported as  deposit model , showing the depth and 
character, and if possible the date, of the strata encountered. The research objec-
tives and the social factors affecting further investigation are also assembled at the 
evaluation stage. This part of the investigation is intended to infl ict as little damage 
as possible, using the techniques of  subsurface investigation . But many sites 
require small-scale digging to give a preview of what lies beneath; these include 
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 shovel testing  (small shovel sized pits),  test pits  (square pits, usually 1 × 1 m in 
plan), or  test trenches  (cuttings between 1 and 2 m wide) (Hester et al.  1997 ).   

   3.     DESIGN  is the principal stage of fi eld procedure, because it is at this point that 
the future of a site is decided. The importance of design is threefold – fi rst it 
determines the agreed purpose of research and its outcome; secondly it deter-
mines the desired measures for the conservation of the site; and thirdly decisions 
taken at the design stage are often irreversible, particularly those that involve 
digging. A  project design  is a comprehensive document that incorporates and 
justifi es a research program, a conservation program, and a program for continu-
ing interaction with the public and stakeholders. The research program includes 
costed plans for survey, excavation, building recording, their anticipated out-
come, the likely program of analyses (see below), and the plans for publication. 
Within this program are included the sampling strategies, itemizing the number, 
size, and location of areas to be surveyed and excavated. The conservation 
 program includes measures for the long-term protection and management of the 
resource. The program of public interaction includes plans for display of the site 
and for serving the requirements of local ownership. 

 The  project design  provides the basis for funding and for permissions as well 
as the document that shows how the academic research agenda is to be addressed. 
Since there are many interested parties here, not only local, it follows that in 
modern professional practice, a project design should be published in advance of 
its implementation, allowing “multi-vocal” responses from a wide constituency. 

   Table 1.1    Some examples of Field work design stages,  left  to  right: FRP  Field Research Procedure 
(Carver  2009 ),  CRM  Cultural Resource Management (Neumann and Sanford  2001 ),  MAP  
Management of Archaeological Projects (Andrews and Thomas  1995 )   

 FRP  CRM  MAP 

  Reconnaissance   Background 
 Inventory survey  Surface survey (Phase 1) 
  Evaluation   Evaluation (Phase 2)   Appraisal  
 Desktop assessment 
 Resource modeling  Field evaluation 
 Research agenda 
  Project design   Memorandum of agreement  Project specifi cation 
 Research programmed  Scope of work/data recovery plan 
 Management programmed 
  Investigation   Data acquisition (Phase 3)  Fieldwork 
  Analysis    Post-excavation assessment  
 Programmed design: analyses 
  Publication  
 Programmed design: 
 Reports 
 Exhibition 
 Site presentation 
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These responses will be incorporated into the agreed programs confi rmed by the 
representative and funding bodies. 

 Since the project design is intended as an agreed contract between the fi eld 
researcher and society, it is generally not varied until it has run its course, when 
another agreed program may supersede it. In some parts of the world, the old “sea-
sonal” system still endures, whereby the archaeologist redesigns the project every 
year. However, this would now be considered as less ethical than conforming to an 
agreed design-led package. The procedure for reviewing and accepting designs is 
appropriate to both university research and CRM reactive fi eldwork, though there 
will be some variations between them. For example, while both should have 
research and management plans, CRM will often omit plans for public display.   

   4.     IMPLEMENTATION  is the active execution of the agreed programs. Using  sur-
vey ,  excavation  and  building recording , and other bundles of techniques where 
appropriate, the implementation stage is usually performed in intensive seasons 
of fi eldwork, using a range of crews stretching from two or three professional 
surveyors to a workforce of 50 or more volunteer excavators. The business of 
this workforce is to execute the study of the landscape or site on the ground and 
create records of what was measured, seen, or sensed, together with samples 
of materials encountered. The strategy for  Recording and Sampling  is laid out 
in project design, and is determined by the research objectives and terrain 
(see below). Many countries have laid down standard procedures for surveying, 
digging, and recording, although these are not helpful when they inhibit innova-
tion, and thus the potential of the fi eldwork to generate new knowledge. Site 
records have evolved over the last 20 years to capture observations at a number 
of different levels: primary data, agreed in advance and captured on proformae 
(for example, chemical patterns, context records), interpretative defi nitions, 
using common vocabulary to describe interpretations on the ground (for exam-
ple, using feature records) and metadata, which record the course of the fi eld 
work, the circumstances of locality and weather, the crew, interim assessments, 
and numerous other matters; this information is traditionally captured in jour-
nals, photographs, and audio and video fi les.   

   5.     ANALYSIS . Records made during fi eldwork are examined at the analysis stage, 
with a view to understanding the results. Both survey and excavation usually 
generate large assemblages of objects, and detailed spatial records relating to 
objects, contexts, and features. The three main parts of the analytical program 
are: assemblage,  space , and  sequence , which together result in a narrative of 
what happened in the area examined. 

 The  assemblage  comprises all the objects and materials that are kept for anal-
ysis. The yield of an assemblage has been greatly increased by  screening  (siev-
ing) the dirt, which helps to capture small objects that may be missed. Dry 
granular soil may be dry-sieved, and wet cloddy soil wet-sieved, i.e., broken up 
with water. The size of the mesh depends on what we want to fi nd, so screens can 
be stacked in diminishing sizes to capture, potsherds, bones of mammals large 
small, coins, beads and fi sh. Microscopic organic matter deriving from plants is 
extracted by  fl otation . New science is hugely increasing the range of what we can 
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learn from the ground, by examining microscopic remains such as seeds, pollen, 
insects, and residues in pots (see  nano-excavation , p. 49). The study of  artifacts  
usually requires the determination of its fabric (what it is made of), its form 
(implying its use), and its style (suggesting its cultural affi liations). Routine 
study of  stone, metal, ceramic, wood, leather , and  textile  objects is well devel-
oped. The biota (biological fraction of the assemblage) includes the  soil, animal  
and human remains,  seeds, pollen, phytoliths , and other plant remains and 
insects. Parts of the assemblage are particularly valuable for their indications of 
date, for example, coins, which are provided with a date of minting and circula-
tion by  numismatics . The single most important method of scientifi c dating used 
routinely by fi eld archaeologists is  radiocarbon dating , which determines the 
date at death of organic materials, such as wood or bone. 

 The  use of space  is fundamental to the understanding of human activity, and 
is recorded on a wide range of scales – at the level of a landscape, a settlement a 
cemetery, a house, a room, or a hearth. Much of fi eld archaeology is taken up 
with measuring location, usually in three dimensions and archaeologists produce 
some of the most precise and fastidious of all land surveys. The use of space is 
analyzed by  plotting  objects, and  planning  features and structures. Details of the 
use of space inside a building may also be determined by chemical and geophysi-
cal mapping (Carver  2011 , Chap. 2). The many kinds of result include the deter-
mination of activities, routeways (paths, tracks), social hierarchies (from room 
and house size), and sequence (by comparing alignments). 

 On excavated sites, the  sequence  is worked out by  stratigraphy  – the order 
that contexts and features succeeded each other in the deposit. Their relation-
ships (which came fi rst, which came after) are recorded on site and drawn up in 
comprehensive  stratifi cation diagrams . Archaeologists also record sample 
sequences by cutting a slice through a deposit and drawing the set of layers seen 
from the side and shown in  section . Sequence may also be informed by absolute 
dates of material in the assemblage and by relationships in space (see above). 
Spatial analysis also plays a role in determining sequence. 

 Sequence, space, and assemblage together produce the site model or site 
 narrative – our best archaeological account of events that occurred at a place. 
There will be more research to come – placing these events alongside others near 
and far, and making better sense of them in human and historical and environ-
mental terms. In this process, a vital ally is  ethnoarchaeology , which provides 
analogies from ancient practice and behavior drawn from observations made in 
modern communities.   

   6.     PUBLICATION . Drawing on the analyses, the results of fi eldwork are modeled 
or synthesized, and are then distributed to the people who need them. The range 
of users is considerable. CRM archaeologists have to report their fi ndings rapidly 
clearly and succinctly in Client Reports. Researchers will look to outlets in jour-
nals and monographs appropriate to the research community. The public are 
served by exhibitions and displays supported by popular summaries. And all 
the records made are deposited in an archive (often digital) for the long-term 
curation of information for the use of future generations.    
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      Terrain 

 Practices of survey and excavation are different the world over, since the character 
of archaeological sites, and what we want to know from them, both vary. The exist-
ing geology and topography of the land is referred to as the  terrain , and the way it 
has been treated by nature (fl ooded, baked and frozen) and humans (quarried, culti-
vated, built on) has been studied under the collective terms geoarchaeology (e.g. 
Goldberg and Macphail  2006 ) and site formation processes (p. 43; Schiffer  1987 , 
and see EGA also under  Site Formation Processes ). In general, the terrain is the 
greatest infl uence on the way archaeological information has been captured, and 
thus how it can be accessed and understood through investigation. Broad fl at sites 
with little stratifi cation in open country can be best examined in wide areas, and 
their rewards are to offer comprehensive plans of a settlement or cemetery (p. 44). 
In contrast, deeply stacked strata under a modern town is much less accessible but 
offers excellent accounts of historical sequence using stratifi cation (p. 44). At each 
site, local events will have infl uenced the way that archaeological strata have built 
up and survived. Frost or fl ood may crack or disperse strata. Organic materials may 
decay, so that structures of wood become barely visible. A waterlogged site, on the 
other hand, preserves wood; but if the water fl ows, objects may migrate out of their 
original layers and be redeposited in much earlier (or later) contexts. 

 A number of case studies are given here to illustrate responses to the different 
challenges of terrain the world over (Part II). From England, we have an example of 
 landscape mapping  applied to a favorable terrain, using surface collection and geo-
physics deployed as far as possible to give total coverage.  Motorway construction  in 
Ireland gives an example where very comprehensive coverage was again achieved, 
both in survey and excavation, in advance of motorway construction. Stark contrasts 
in terrain are provided by the struggle to investigate  permafrost sites  in Siberia and 
sites embraced by  jungle  in Belize (Chan). Particular site types also provoke certain 
kinds of practice.  Klithi  (Greece) shows an exemplary approach to rockshelters 
from the 1980s, while the  Pinnacle Point  cave site is deploying advanced methods 
of remote sensing. Three examples show how information can be won by careful 
excavation from sites where stratifi ed layers are sparse: an  upper palaeolithic fl oor  
in Switzerland, a  Lapita settlement  in the Mariana Islands (Pacifi c Ocean), and a 
Neolithic,  linearbandkeramik settlement  in Germany. 

 Specially revealing sites demanding particular approaches are the well-preserved 
wetland  crannog , a type of artifi cial island in Scotland; the  tell , a large mound cre-
ated by the decay of a long sequence of mud-brick structures (the example is from 
Syria); and a  terp , artifi cially raised settlement mounds in the Netherlands. An allu-
vial site in Italy Terramara and hillforts in the  Czech Republic  likewise require their 
own procedure.  Human burials  are rich sources of demographic information, and 
need to be dug with an enhanced care. A pioneering example of a  burial mound dis-
section  from central Sweden included the lifting of the entire burial chamber for 
study in the laboratory. A  mining site in Spain  and an  urban site in New York City  
show something of the ingenuity required from excavators wishing to profi t to the 
maximum from what terrain and opportunity offer. 

M. Carver



9

 An example of a project mainly dedicated to building recording is seen at  Bam  in 
Iran, where an archaeological team was faced with the challenge of recording of the 
buildings of a famous historic town severely damaged and destabilized by an earth-
quake. Our last example is of  ethnoarchaeology  in action: a record of the Gilund 
potters, themselves now under threat of economic extinction.  

    Agendas 

 There is archaeology in every country and every country’s archaeology is of equal 
value to the world as a whole. As well as a world agenda, which seeks to understand 
the stories of every land and draw general conclusions from them, there are local 
agendas in which the public appreciation of heritage is primary. These tensions 
between the values of scientifi c research and the values of cultural property result in 
different political attitudes toward the past and the application of different national 
strategies to archaeology - and thus the kind of funding available. The values may 
change through time and sometimes look outward to international goals and some-
times inward to the national social mission. The development of procedures in fi eld 
research, such as sampling, area excavation, context defi nition and increasingly ambi-
tious schemes for extracting scientifi c data are often credited to particular pioneering 
individuals. Talented individuals certainly move the subject forward, but they do so in 
a social, political and economic context that is often resistant to change. Field practice 
is notoriously conservative, but it also varies between continents, apparently due to 
national traditions adopted in the distant past. In Part III, the American, Polish, 
British, Scandinavian, French, Australian, Chinese, and Japanese experience is 
explored in a number of brief contributions. These show that the roots of the traditions 
lie mostly in the local terrain, the national politics and economic priorities. The tech-
niques of archaeological investigation have developed mightily, but these traditions 
inhibit their application. It is hoped that these examples, and the book as a whole, will 
give archaeologists a platform for the more creative exploration of our planet. 

  NOTE: Additional Information relevant to Field Method will be found in other entries 
in the  Encyclopaedia of Global Archaeology ( Springer 2014, henceforward EGA ) 
 under Cultural Heritage Management; Archaeological Science; Prospection methods 
in Archaeology; Chemical Survey of Archaeological Sites; Landscape Archaeology; 
Floors and Occupation Surface Analysis in Archaeology; Heritage sites: Economic 
incentives, impacts and commercialization; Environmental archaeology; Taphonomy, 
Regional; Stratigraphy in archaeology: a brief history; underwater ad maritime 
archaeology. Appropriate links to EGA will be noted in the sections that follow.        

1 Field Method in Archaeology: Overview
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    Chapter 2   
 Natural and Cultural Formation Processes 

             Margaret     E.     Beck    

           Introduction 

 One of the best-known archaeological sites in the world is Pompeii, a Roman town 
buried by the eruption of Mount Vesuvius in CE 79. The disaster stopped daily life 
in its tracks, felling residents who were unable to escape and covering everything 
with a thick layer of ash. Millions of modern tourists visit Pompeii each year, now 
able to walk its streets, inspect its art (and graffi ti), and peer into shops and homes. 
The casual observer might therefore imagine that  most  places of past human activity 
remain as they were in use, perhaps simply buried under a thick layer of dirt or vol-
canic ash. In this view, an archaeological site – much like the abandoned home 
described by Philip Larkin in his poem “Home is So Sad” – “stays as it was left,/
Shaped to the comfort of the last to go.” 

 Of course, nothing stays exactly as it was left. All archaeological sites suffer the 
effects of time, climate, and organisms (including people). Organic materials at 
Pompeii that were not burnt, subsequently decayed. Remains of the unfortunate 
residents trapped in the town decayed and could only be reconstructed by pouring 
plaster into the voids in the ash left by their bodies. Some of those who escaped later 
attempted to salvage what they could fi nd and remove it from the site. After the 
rediscovery of the site, the material record at Pompeii was heavily affected by both 
looting and archaeological investigation. 

        M.  E.   Beck      (*) 
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 Looting, decay, disturbance, and other natural and cultural processes affect the 
archaeological record (Schiffer  1987  for the best overview). These processes do not 
render it meaningless, but they must be recognized so that we can consider their 
impact on our sample of sites and artifacts, spatial patterning, and other matters so 
crucial for interpretation.  

    Natural Processes of Decay (and Preservation in Different 
Environments) 

 Some materials survive the vagaries of time better than others (Sease  1994  for an 
overview).  Highly perishable organic materials  include skin and soft tissue as well 
as wood and other plant remains. In most cases, these are very vulnerable to decay 
and hence do not survive in the archaeological record except under unusual condi-
tions. As a result, at most sites we are unlikely to fi nd baskets, textiles, wooden 
artifacts, leather, and any remains of people or animals other than bones or teeth. 

 The exceptions generally occur in arid, frozen, or waterlogged environments, 
such as deserts, glaciers, and peat bogs, which prevent decomposition and are favor-
able for preservation. Famous examples of organic preservation come from desert 
sites such as White Dog Cave (a Basketmaker site in northern Arizona), with condi-
tions that naturally mummifi ed burials, and Cahuachi (a Nazca site in coastal Peru), 
with cotton and wool textiles; the frozen body of the “Iceman” in the Italian Alps; 
the waterlogged site of Ozette in Washington state, United States, with wooden 
houses and artifacts; and peat bogs, including sites from northwestern Europe with 
Iron Age “bog bodies.” Burial by volcanic ash may also seal the environment and 
prevent decomposition, such as in some contexts at the Cerén site in El Salvador. 
Decomposition may also be retarded by associated materials; copper, salt, or oil 
around organic items has been observed to preserve the organic remains. 

 Organic materials may also be preserved through burning. Charcoal (carbonized 
wood) and other carbonized plant remains are crucial sources of information about 
diet and other plant uses. Whole loaves of bread have been recovered from Pompeii 
because they were completely carbonized and therefore could not decay. Carbonized 
organic material preserves well in a variety of environments, but it is physically 
fragile.  Less perishable organic materials  include bone, ivory, and teeth, all of 
which have both a calcium-rich mineral component and an organic component. 
(We may also include shell here because it is made of calcium carbonate, although 
shell has no organic component and does not decay.) All of these materials preserve 
best in soils with neutral or slightly alkaline pH, as acidic environments break down 
the calcium-rich mineral component. For example, almost no bone was preserved at 
the Sloan site, a cemetery in the southeastern United States dating to around 
10,000 years ago on acidic terrain. As a result, burial locations could only be inferred 
through calcium concentrations (into which the bone had disintegrated) and artifact 
clusters. Bones are also damaged and altered during processing and consumption of 
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the carcass. Damage from human butchery provides important cultural information, 
but it may also result from carnivore and scavenger activity (Binford  1987 ). 

  Nonorganic materials  include ceramic, glass, metal, and stone artifacts. Porosity 
is one factor affecting the survival of these materials, because greater porosity 
increases vulnerability to wet-dry cycles, freeze-thaw cycles, and accumulation of 
salts in the burial environment – all of which will lead to periodic expansion and 
stresses within the body of the piece. For ceramics, fi ring temperature and temper 
type can signifi cantly affect porosity and other attributes related to survival. 
 Fiber- tempered pottery, which is the earliest pottery used in North America, is 
 especially vulnerable to freeze-thaw action because of its high porosity. Calcareous 
temper, such as shell or limestone, will dissolve in acidic environments, leading to 
voids in the fabric. Such environments also cause acid leaching, or leaching of iron, 
lightening the color of the ceramic (Rye  1981 ). 

 The survival of glass and metal depends considerably upon its composition as 
well as the burial environment. Acidic soils are favorable for glass, but alkaline soils 
will cause leaching of the glass matrix. Pure gold resists corrosion from moisture 
and oxygen, but other metals (including those added to gold as part of the alloy) do 
not. Iron corrodes easily, producing reddish rust. Copper corrosion leads to a variety 
of colors, including green, and the chlorides in saline soils dramatically speed cop-
per corrosion. 

 Stone generally survives well, but as with other material types, the structure and 
porosity is important. Mica, with its many thin sheets, is especially fragile physi-
cally. Limestone will erode or dissolve in acidic environments, as do other calcare-
ous materials; this soft and porous rock may also suffer from erosion from wind, 
water, and crystallization of salts. Some combination of these factors probably 
caused the damage visible on the famous limestone monumental sculpture in Egypt, 
the Great Sphinx of Giza. Salts are of special concern in arid regions, because if not 
removed, they may continue to damage artifacts, even during curation (Fig.  2.1 ).

       Natural Processes That Move and Damage Artifacts 

 Natural processes can move artifacts and disturb features, sometimes so much so 
that the archaeological site is no longer a “primary” site (where the cultural deposi-
tion originally occurred) but a “secondary” site (where materials were redeposited). 
The effects of gravity seem obvious – for example, materials on slopes often move 
downhill – but materials deposited on level ground may also move around, up, and 
down. All of the processes that deposit, remove, and churn soils and sediments also 
affect soil within that matrix. Such processes include deposition and erosion from 
wind and water as well as the movement of particles by animals (faunal turbation; 
Fig.  2.2 ), plants (fl oral turbation; Fig.  2.3 ), freeze-thaw action (cryoturbation), and 
the shrinking and swelling of clay (argilliturbation). These natural processes, and 
their effects on archaeological sites, are also studied by geoarchaeology (e.g., 
Goldberg and Macphail  2006 ).

2 Natural and Cultural Formation Processes



  Fig. 2.1    Damage from accumulated salts in ( a ) a prehistoric Hohokam effi gy vessel from Arizona 
and ( b ) a modern fl owerpot from Arizona. The modern fl owerpot displays active growth of salt 
crystals (Photos taken by the author)       

  Fig. 2.2    Mottling indicating 
movement of soil through 
animal burrows (Photo 
courtesy of E. Arthur Bettis, 
Department of Geoscience, 
University of Iowa)       
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        Cultural Processes of Site Destruction: Scavenging, 
Looting, and Site Reuse 

 People frequently interact with material left by past activities, changing the nature 
of the evidence archaeologists will fi nd. They may remove or alter traces of human 
behavior, soon after or long after the fact. This happens in a wide variety of ways at 
all stages of archaeological site formation, often motivated by a desire for the 
objects previously deposited or for the space these deposits occupy. 

 The process of reclaiming discarded or abandoned artifacts happens all the time 
in all societies, although it plays out differently in rich industrialized nations than in 
poorer ones. In the United States, the regular discard of usable, edible materials 
directly into the trash has spawned an entire movement known as “freeganism,” in 
which adherents feed, dress, and entertain themselves from garbage deposits to pro-
test against rampant consumerism and reduce environmental impact. In contrast, 
rural villagers such as Maya groups in Guatemala and the Kalinga of northern 
Luzon, Philippines, extensively reuse and recycle items before sending unusable 
scraps to a midden. 

 But these middens too may subsequently be modifi ed: many are close to paths and 
activity areas, and may be dispersed by human and animal foot traffi c at least along 
the margins. Children also collect things from middens for their play, and animals 
wander in to eat vegetable matter left over from food processing (Fig.  2.4 ). If trash 
deposits start to interfere with village needs (e.g., if they become too large or too 
smelly, or if they sit on land now desired for another purpose), they will be moved.

   Abandoned residential sites may have more to offer in terms of reuse. Building 
materials are routinely scavenged from old dwellings for the new ones, either in the 
same community or a nearby one. If a dwelling or community was abandoned 
quickly or destroyed catastrophically, residents might have been forced to leave 
many items there, materials worth scavenging later. Some discarded items prove to 

  Fig. 2.3    Root disturbance 
(Photo courtesy of E. Arthur 
Bettis, Department of 
Geoscience, University 
of Iowa)       
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be useful later for new reasons; for example, Hopi potters in the US Southwest are 
among those known to collect both sherds and pots to serve as models for designs 
and to grind up as temper. 

 Some collectors are looking for wealth, things of beauty, or souvenirs, and this 
type of collection – like other processes of cultural disturbance – happened thou-
sands of years ago just as it does today. The tombs of Egyptian pharaohs were tar-
geted by robbers long before excavators such as  Belzoni  arrived in the early 
nineteenth century. Early visitors to archaeological sites often brought a shovel for 
souvenirs, a pattern common to many places including the eighteenth-century 
Spanish  presidio  in Tucson, Arizona, and nineteenth-century ghost towns in the 
western USA. Once materials have spent a certain amount of time in the archaeo-
logical record, many modern societies now have laws regulating their collection, 
although these laws are not always adequately policed. The illicit trade in antiqui-
ties continues, linking looters who dig up the items for sale to the museums who buy 
them (Watson and Todeschini  2007 ). 

 Archaeological sites are frequently reoccupied, reused, or affected by redevelop-
ment and renewal. Boston’s Central Artery/Tunnel Project or the “Big Dig” of the 
late twentieth century, while rerouting Interstate 93, displaced existing structures in 
use and also encountered abundant archaeological deposits. In the mid-twentieth 
century, Tucson, Arizona, demolished portions of the city from the nineteenth 
 century, including the Spanish Convento and San Agustín chapel as well as its 
Chinatown, to make way for a convention center. Needs and values concerning the 
past change over time, and communities sometimes regret such land-use decisions. 
In awareness of the potential losses, the  Cultural Heritage Management  profession 
records sites before they are altered or destroyed to make way for the needs of 
 modern living.  

  Fig. 2.4    Disturbance of a modern village midden by domestic animals in northern Luzon, 
Philippines (Photo taken by the author)       
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    Conclusions 

 All archaeological sites have been altered in some way since their creation. The 
question is, how can we identify the types of disturbance and take account of them 
in interpretation? An understanding of decay processes, and of what we are unlikely 
to fi nd in certain environments, is crucial for evaluating our sample of the material 
record. Geoarchaeology can be very helpful for assessing formation of natural and 
cultural strata, as can the study of artifact damage, fragmentation, and its  spatial 
analysis. Ethnoarchaeological  observations of historical and ongoing site formation 
processes provide invaluable clues about the range of possibilities we should con-
sider. These alterations do not diminish the value of the archaeological record but 
add to its richness and complexity. 

  More information on this topic will be found in EGA under Site Formation Processes; 
Taphonomy; Anaerobic conditions; Floors and Occupation Surface Analysis in 
Archaeology; Anthropogenic sediments and soils; archaeological soil micromor-
phology; defl ation, archaeological.        

2 Natural and Cultural Formation Processes
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    Chapter 3   
 Aerial Archaeology 

             Włodzimierz     Rączkowski    

           Introduction and Defi nition 

 Aerial archaeology (AA) uses photographs, and other kinds of image acquisition, in 
archaeological fi eld research. It involves taking photographs of the land from above, 
examining them for pertinent information, interpreting the images seen there and 
making the resulting data available in a variety of forms to develop archaeological 
knowledge about past people and the conservation of archaeological sites and 
 landscapes (Bewley and Rączkowski  2002 ).  

    Why Can We See a Variety of Types of Sites? 

 Since people fi rst learnt to fl y, it has been appreciated that traces of early human 
activity can be observed from the air, recognized from their curved or linear shapes. 
Humans have always exploited and adapted the environment to their own needs. 
The surface of the ground has been disturbed and altered by generations of previous 
occupants, who have dug into it to create foundations, ditches, and pits, and raised 
structures upon it, in the form of stone buildings or earth ramparts. All this activity 
has caused “injury” to the land. Much of it has been subsequently covered over or 
leveled by later exploitation, particularly agriculture. Today, in the majority of such 
places, there is little sign of this past human activity on the surface, but the “scars” 
remain beneath and these may show up from the air (Wilson  1982 ). 

        W.   Rączkowski      (*) 
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 Some ancient earth, stone, and timber structures are still just visible above 
ground level as  earthworks . Most frequently encountered are the remains of  barrows, 
ramparts, walls, banks, and ditches. These can be photographed by exploiting the 
contrast of the shadows by a sun low on the horizon. The way snow settles and melts 
may also reveal the presence of archaeological features, as can widespread fl ooding 
(mainly on low-lying ground) for it exposes all the topographic elements which are 
above water level (Fig.  3.1 ). The new technique of LiDAR (see below) now records 
low-lying earthworks by measuring their topography directly.

   The remains of human activity beneath the topsoil determine growth conditions 
and cause difference in growth, causing  cropmarks  (Fig.  3.2 ). Subsurface hollows, 
foundation trenches, ditches, and pits retain water and nourishment, prompting the 
plants that grow immediately above them to be taller or greener for longer than oth-
ers in the immediate vicinity ( positive cropmarks ). Plants growing over stones, 
bricks, or roads are deprived of moisture, so may be more stunted in growth and 
more pallid in color ( negative cropmarks ). Cropmarks can also be photographed, 
thanks to the shadows thrown by taller plants, disclosing the archaeological features 
beneath. Not all plants are equally “sensitive” to variable soil conditions – some 
“display” what is beneath the topsoil while others do not react to local conditions. 
Wheat and barley best show the presence of archaeological remains well, especially 
late in the growing season, while potatoes, cabbage, or corn are less demonstrative 
of what lies beneath.

   Plowing may disturb the uppermost layer of an archaeological feature and bring 
it to the surface as a  soilmark , recognizable by its different color to the topsoil. 
Soilmarks can be most readily observed when there is no vegetation growing – from 
late autumn through to early spring (Fig.  3.3 ).

  Fig. 3.1    Bonikowo, Wielkopolska Region, Poland. Early Medieval stronghold clearly visible due 
to fl ooded bottom of valley (Photo: W. Rączkowski, March 1999)       
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  Fig. 3.2    Mutowo, Wielkopolska Region, Poland. Cropmarks show up archaeological remains of a 
medieval town (thirteenth century) of Szamotuły (Photo: W. Rączkowski, July 2011)       

  Fig. 3.3    Rębowo, Wielkopolska Region, Poland. Color of soil differentiation shows up the 
remains of a plowed rampart of an early medieval stronghold (Photo: W. Rączkowski, March 1999)       
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       Development of Techniques: History 

 The fi rst known aerial photographs in archaeology used hot air balloons to take 
aerial photographs of archaeological sites between 1899 and 1911 (Forum 
Romanum, Tiber delta, Pompei, Ostia) and in 1906 (Stonehenge). The First World 
War advanced the development of both aeroplanes and cameras. The number of 
pioneers using aerial photographs to search, identify, and document archaeological 
sites increased (T. Wiegand, L. Rey, G. Beazeley, A. Poidebard, C. Schuchhardt). 
O.G.S. Crawford ( 1923 ) made a signifi cant contribution to the methodology and its 
application in research. In the 1920s and 1930s, photographs were taken of archaeo-
logical sites (e.g., hillforts) across Europe, excavation work in progress was docu-
mented from aircraft (e.g., Biskupin in Poland), and aerial surveys led to the 
discovery of new sites (e.g., Woodhenge – UK, Ipf near Bopfi ngen – Germany). 
Similar surveys were also successful in the USA (C. A. Lindbergh, N. Judd), Mexico 
(A. V. Kidder, P. C. Madeira Jr.), and Peru (G. Johnson). 

 Developments in both technology and the interpretation of aerial photographs 
(e.g., the Allied Central Interpretation Unit) during the Second World War enhanced 
the technique and established it after the war as a primary research tool in archaeol-
ogy. Although political regimes in some European countries severely restricted 
overfl ying, it developed without major interference in the UK (J.K. St Joseph, 
A. Baker, J. Pickering, D. Riley, D. Wilson), France (J. Baradez, R. Agache), West 
Germany (I. Scollar, R. Christlein, P. Filtzinger, O. Braasch, K. Leidorf), Belgium 
(C. Leva, J. Semey), and Denmark (H. Stiesdal). The 1994 Klienmachnow confer-
ence (in Germany) was a key moment in raising awareness of AA among archaeolo-
gists from Central, Eastern, and Southern Europe. 

 Stereoscopy was a successful technology especially applied during 
WWII. Nowadays, it is frequently used in AA when working with vertical photo-
graphs to give an illusion of depth. A 3D effect can be achieved using two photo-
graphs offset by 60 %. The stereoscope shows the left eye one photograph and the 
right eye the second, the brain then creates a 3D image of the area. 

 Since the late 1960s, AA has seen dramatic technical advances. In addition to the 
traditional platforms (e.g., kites, model planes, balloons, aircraft, helicopters), remote 
sensing now makes use of multispectral imagery captured by  satellites  to explore past 
landscapes and features at a wide range of scales. Satellites (since 1960s) orbiting at 
600–1,200 km from the Earth’s surface have recorded a wealth of information. 

 The declassifi cation by the USA in 1995 of an archive of images acquired by the 
fi rst generation of US photo reconnaissance satellites (CORONA – 1960 and 1972) 
and the KH-7 GAMBIT and KH-9 mapping camera programs in 2002 was a mile-
stone for archaeologists who quickly recognized the potential of these archives for 
extensive survey coverage of the Earth, including territories currently lying in no-fl y 
zones (e.g., Turkey, Syria, Armenia) (Ur  2003 ). The ERTS satellite (later renamed 
LANDSAT) was launched in 1972 to continually photograph the Earth’s surface. 
Many countries and organizations have sent satellites equipped with cameras and 
sensors into orbit to acquire information on surface events by using electromagnetic 
radiation across the spectrum (Parcak  2009 ). 
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 Use of the wider spectrum of different bands of wavelengths of electromagnetic 
radiation (daylight, infrared, ultraviolet, thermal radiation) means that AA can be 
classed as a method of  remote sensing . Radiation of different wavelengths detects 
different physical features. The majority of satellite survey work in archaeology 
has focused on the band of  visible light  to detect archaeological features and past 
landscapes. However, visual data is only a small proportion of what cameras and 
other sensors can detect. A multispectral scanner registers a small number of band-
widths. By comparison, a hyperspectral scanner registers 100 or more bandwidths – 
including those which are beyond the visible spectrum, e.g., radar, ultraviolet, 
thermal radiation, etc. 

 For assessing what can be detected, two parameters are especially important – 
spectral resolution and spatial resolution.  Spectral resolution  denotes the detection 
that is possibly owed to the chosen wavelength. The range of visible light is from 
0.380 to 0.780 μm (panchromatic image). If a sensor registers visible light, then it 
covers four channels (spectrum bands) – blue (0.45–0.52 μm), green (0.52–0.60 μm), 
red (0.63–0.69 μm), and infrared (0.76–0.90 μm). The spectral response pattern of 
soil is generally governed by the properties of the soils: color, texture, structure, 
mineralogy, organic matter, free carbonates, salinity, moisture, and the oxides/
hydroxides of iron and manganese. Thus, analysis of results from parts of the spec-
trum provides information about the physical-chemical characteristics of any 
detected features. For example, analysis of green and red bands may give informa-
tion on the contents of iron (Fe) in soil.  Normalized Difference Vegetation Index  (red 
and infrared bands) is a method for measuring vegetation vigor which may indi-
rectly infer the presence of archaeological features. 

  Ground (spatial) resolution  measures the minimum size of a feature detectable 
on the ground. A feature larger than the spatial resolution will be visible on the 
image, while a feature appearing smaller than a pixel on the image will not be seen. 
High ground resolution therefore is extremely important. Images of 80 m resolution 
(Landsat series MSS 1, 2 and 3) or 30 m (Landsat TM 4 and 5) are suffi cient 
to determine geological or geographical aspects but not to detect archaeological 
features. Current resolutions can be achieved down to 1 m, which enables individ-
ual features such as storage pits, barrows, or sunken houses to be identifi ed. 
The IKONOS satellite’s panchromatic imaging (the whole visible spectrum, which 
means more energy reaches the sensor) provides a surface resolution of 1 m, 
although multispectral imaging resolution falls to 4 m. 

 Satellite images are currently used in prospection of archaeological features, 
study of their environmental contexts, spatial analysis, past landscape studies, 3D 
modeling, preservation assessments, and protection and management of archaeo-
logical heritage. 

  Airborne Laser Scanning  (ALS), developed in the 1990s, uses the LiDAR (L i ght 
Detection  a nd Ranging) system for rapid, high precision survey of the surface of the 
ground (including forested areas) (Crutchley and Crow  2009 ). In this method, laser 
range-fi nding beams are fi red at the ground from an aircraft with exact position 
measured by GPS, creating clouds of points (with x, y, z coordinates), which are 
used to compute a digital terrain model (DTM) and digital elevation model (DEM) 
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(Bewley et al.  2005 ). Digital graphic processing generates views of the surface in 
micro-relief. The most spectacular discoveries made using this technique include 
medieval fi eld systems, road courses, barrows, queries, etc., especially those hidden 
in forests (Devereux et al.  2005 ; Doneus and Briese  2011 ) (Fig.  3.4 ).

   LiDAR data also provides additional information on the intensity of the refl ected 
light, as the emitted signal is usually in the near-infrared (NIR) spectrum. It is there-
fore possible to use it to analyze moisture, chlorophyll content, and other factors 
that characterize cropmarks.  

    Theoretical Context 

 AA has been a key branch of  fi eld archaeology  for more than a century. Its initial 
success was applied to generating  culture history , featuring interpretations based on 
 evolution  and  diffusion . This took the premise that a photograph is neutral and objec-
tive in its representation of the world. As image registration is “mechanical” in nature, 
photographs were seen as recording real anomalies devoid of a subjective human 
factor. These anomalies added to the world’s stock of sites and monuments, from 
which the narratives of prehistory and history can be written. By the same token, 
repeat visits to certain landscapes led to the realization that the sites were disappear-
ing.  A Matter of Time  (published in 1960 by the Royal Commission on Historical 
Monuments of England) established a role for AA in conservation practice in the UK, 
leading to  The National Mapping Programme  and the development of set standards. 

  Processual archaeology  was a major factor in the technological “revolution” in AA. 
It emphasized the objectivity of the research process and the consequent importance of 

  Fig. 3.4    Wrześnica, 
Pomerania Region, Poland. 
DTM derived from LiDAR 
of the forested area 
presenting detailed 
topography and showing up 
the presence of 
geomorphologic structures as 
well as clusters of early 
medieval burial mounds 
(By Ł. Banaszek and MGGP 
Areo, 2012)       
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the precise measuring of cultural and natural features. This mission was aided by new 
analytical technologies, particularly computerized  data bases  (including mapping) and 
 Geographic Information Systems  (GIS). Gaps in the record raised questions about 
the visibility of sites, and prompted research into  formation  processes  as applied 
to cropmarks and soilmarks. Results obtained from remote sensing infl uenced the clas-
sifi cation and construction of models describing the relation between cultural systems 
and the natural environment, and the application of technological innovation. 

  Postprocessual archaeology  questioned the “realism” of aerial photographs, and 
emphasized the role of perception and interpretation in the creation of the record. 
Interpretation issues are now the subject of intense discussion on the way the 
 cultural context affects aerial survey, the photoreading process, and their role in 
forming how we imagine the past (Brophy and Cowley  2005 ).  

    Interpretation 

 Understanding that there is an interpretative process by which the information from 
aerial photograph becomes an archaeological record is crucial. The interpretation of 
archaeological features and landscapes is a skill built on experience and knowledge, 
where intuition and subjective judgment are acknowledged as major factors. 
The ability of the archaeologist to interpret and depict is as important as the techni-
cal processes of rectifi cation and georeferencing. 

 As archaeological use of digitally recorded data has developed, it has become 
increasingly clear that it is not an “objective” dataset. Methods of primary data 
 collection and processing parameters have a signifi cant impact on output; the ability 
to “see” is heavily dependent on software for manipulation and visualization. 
These factors are a complex mix of objective parameters (e.g., point density) and 
subjective judgments that are inextricable from the pervasive issue of archaeologi-
cal interpretation. 

 Archaeologists decide which platform to use (aerial, satellite, ALS) and which 
electromagnetic emission to record. Similarly, data-processing, the selection of suit-
able algorithms, and their mode of visualization are matters decided by researchers. 
The fi nal image undergoes visual editing and interpretation according to knowledge 
and interpretation experience and is accepted when a result is deemed to be satisfac-
tory. Thus, like all other forms of archaeological data, the corpus of aerial photo-
graphs is the result of reconciling observation and imagination, of matching what 
we want to know, what has survived, what we currently recognize, and the methods 
available for their detection and recording. These methods are improving all the 
time as fresh interpretations raise our expectations and ambitions further. 

  More information relevant to this section will be found in EGA under Aerial and 
Satellite Remote Sensing in Archaeology, Archaeological Theory: Paradigm Shift, 
Cultural Heritage Site Damage Assessment, Cultural Landscapes: Conservation and 
Preservation, Landscape Archaeology, Post-Processual Archaeology, Processualism in 
Archaeological Theory, Prospection Methods in Archaeology, Site Formation Processes.        
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    Chapter 4   
 Surface Survey: Method and Strategies 

             Simon     Holdaway    

           Introduction 

 Archaeological excavation takes time, and while it provides a great deal of information 
about the nature of past activities, it provides only indirect information on how these 
activities were distributed across space. Surface materials, on the other hand, are 
quicker to record not because the recording is any less detailed but because the mate-
rial to be recorded is immediately visible. For a given set of resources, many more 
surface locations can be recorded and their contents analyzed. As a consequence, 
archaeologists working in many countries have conducted surface surveys over large 
areas. In doing so, they have taken advantage of advances in survey technologies 
like  Global Positioning Systems  (GPS) and total stations together with software like 
 Geographic Information Systems  (GIS) and relational databases to greatly enhance 
their ability to record the spatial distribution of artifacts and sites.  

    Strategies 

 In both the Americas and Europe, modern survey emerged from the 1970s as a 
means of investigating settlement patterns, past population densities, and socioeco-
nomic complexity (Whitmore  2007 ; Kowalewski  2008 ). Cherry ( 2003 ), for instance, 
combined probabilistic designs with systematic, pedestrian survey on Melos involv-
ing people separated by regular intervals, walking across the land surface, recording 
exposed artifacts. Transect lines, 1,000 m wide and orientated north–south, were 
staggered across the island. Chronology was obtained from the typology of 
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artifacts, established through earlier excavations, and the probable function of the 
artifacts was assessed in the fi eld to provide an indication of the functional status of 
the sites identifi ed. This basic scheme characterized later projects although the 
intensity of survey (as measured by the spacing between fi eld walkers) and the ten-
dency to survey continuous blocks rather than transects changed as did the concern 
for processes that might have altered or obscured the surface archaeological record. 

 Changes in the intensity of fi eld survey are correlated with the numbers of sites 
recorded. However, increasing survey intensity comes at a cost, since the more time 
spent surveying in one area, the smaller the region that can be covered. Critics sug-
gested that some intensive surveys were too small in extent to reveal useful socio-
economic interpretations (e.g., Kowalewski  2008 ). One solution to this problem 
was to combine the results from a number of independent surveys, thereby permit-
ting the analysis of results from large areas; however, as Alcock and Cherry ( 2004 ) 
indicated, there are diffi culties involved in combining the results from multiple sur-
vey projects where data recording standards are not equivalent. Making inferences 
based on the number of sites, for instance, depends on site areas being calculated in 
the same way between projects, with obvious biases introduced if common stan-
dards are not adopted. Similar issues occur within individual survey projects. 
Different processes effect  survivorship  of the archaeological record and hence its 
visibility, both at the scale of the archaeological site and at that of the individual 
artifact (Terrenato  2004 ). Pottery, for instance, degrades with age, depending to 
some extent on the way it was made. Therefore, ancient sites may be less visible 
than more recent sites. The complexity of the natural processes involved in any one 
region means that their impact needs to be considered on a case-by-case basis. 
Equally important, some activities in the past led to the deposition of many artifacts, 
while others produced many fewer objects.  

    Australian challenges 

 Survey work in arid regions of Australia shares many of the issues raised in the 
Mediterranean. Surface scatters of stone artifacts as well as the remains of hearths 
with stone heat retainers dominate the surface record of western New South Wales 
(NSW). Sites are diffi cult to defi ne since the boundaries of individual scatters are 
diffuse. The surface carpet of artifacts in western NSW might be thought of as a 
single archaeological site of variable density stretching over nearly a million square 
kilometers. Making useful distinctions across this artifact carpet requires that not 
only artifact density but also artifact assemblage composition be assessed at numer-
ous locations within a landscape. To do this, self-tracking (robotic) electronic total 
stations together with GPS are used to locate artifacts individually using a nail as a 
marker (Fig.  4.1 ). They are numbered individually and surveyed with the total sta-
tion. Artifacts are picked up and attributes recorded before returning them to the 
ground (a requirement of the Aboriginal Traditional Owners) (Fig.  4.2 ). The total 
station is also used to map the extent of artifact exposure and any features that 
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  Fig. 4.1    Self-tracking total 
stations allow the rapid 
location of artifacts in three 
dimensions.  Colored nails  are 
used to mark stone artifacts       

  Fig. 4.2    Stone artifacts are marked with nails, numbered with preprinted numbers, and analyzed 
in the fi eld using portable computers ( inset )       
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obscure surface exposure (e.g., sediment islands, Fig.  4.3 ). A distributed system 
based on a relational database design means that multiple instruments and teams 
can all work at once, and as a consequence, recording is very quick (overcoming to 
some degree the intensity versus extent criticisms noted above).

     Software allows all sets of information to be integrated together based on a rela-
tional database design. The total station writes data fi les in GIS formats, and the GIS 
software permits the spatial integration of attribute data. Observations on the geo-
morphic context of the artifacts are also combined in the GIS. Because each object 
is recorded with an x, y, and z coordinate, its spatial position can be analyzed in 
relation to other objects to control for a variety of postdepositional processes 
(Fanning et al.  2008 ). Data quality is controlled through “intelligent” data entry 
software that reduces the chance of human error (McPherron and Holdaway  1996  
and through the quantitative analysis of observer bias. An understanding of the rela-
tionship between past human activity and the nature of artifact deposition is critical 
which also involves experimental assessment of the attributes recorded on surface 
artifacts (Douglass et al.  2008 ).  

  Fig. 4.3    GIS plot of the location of stone artifacts ( black dots ) in eroded areas (termed scalds, 
 inset ) that are used as spatial sampling units for landscape scale surface survey. The GIS shows the 
location of artifacts in relation to the size of the eroded area and the presence of sediment islands 
that obscure visibility       
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    Key Issues 

 Despite the desire to understand “big picture” distributions of archaeological sites 
by undertaking extensive, low-intensity surveys, understanding why archaeological 
materials are visible at certain points in the landscape requires that the range of 
processes that leads to this visibility, both cultural and natural, be understood. The 
cultural resource of arid regions of Australia, like that in other comparable regions 
of the world, is dominated by stone artifacts. Because vegetation is sparse, surface 
visibility is often high and full-coverage regional surveys are possible. Stone arti-
facts are abundant, as are the remains of heat-retainer hearths with smaller numbers 
of earth mounds and burials in some regions. Recording artifact scatters by  ground 
surface survey  is thus a common response. 

 But the remoteness of parts of Australia, coupled with the abundance of artifacts 
record in some localities, means that the large-scale regional surveys, like those in 
the Valley of Mexico (Charlton and Nichols  2005 ) or in the Mediterranean (Cherry 
 2003 ; Bintliff and Snodgrass 1988; Bintliff 2000), have only been undertaken infre-
quently. Australia lacks pottery that, when seriated, might provide the means to 
develop a chronology applicable to an extensive surface archaeological record. In 
addition, stone artifacts, while abundant, have not proved amenable to the detailed 
time-space descriptions used to date sites in other regions of the world. Alternative 
approaches to survey are therefore needed. 

 While arid regions may give the appearance of an unchanging landscape, the 
opposite is often the case. In much of Australia, geomorphic dynamics are such 
that a land surface results from a set of individual erosion and deposition events 
operating at different temporal and spatial scales. Averaged over tens to hundreds 
(and maybe thousands) of years, different parts of the landscape will exhibit accu-
mulation of sediment (i.e., dominantly depositional), removal of sediment (i.e., 
dominantly erosional), or no change (i.e., residual). Maximum exposure of the 
archaeological record is found in those parts of the landscape that are dominantly 
erosional, while least exposure is found where deposition of sediments is dominant. 
Too much erosion, however, will remove the deposits on which artifacts rest 
 effectively, removing any trace of the archaeological record. 

 Sediment chronologies, developed by obtaining age estimates from valley-fi ll 
deposits or the ages of remnant fl ood deposits, indicate periods of erosion inter-
spersed with depositional periods. Regional discontinuity in deposition is the norm, 
leading to a patchwork distribution of land surfaces differing markedly in age and 
therefore accumulating archaeological deposits of different ages (Fanning et al. 
 2009 ). Truly ancient and more recent artifact deposits may be separated by  distances 
of only a few hundred meters. Following conventional site survey techniques, it is 
tempting to interpret artifact concentrations directly in behavioral terms, as though 
their content refl ects the operation of a single settlement system even though differ-
ent locations refl ect accumulation over substantially different periods of time. Using 
a geomorphically based approach to survey overcomes this problem. 

 An appropriate survey strategy therefore requires intensive chronological, geo-
morphological, and archaeological studies at predetermined localities (Holdaway 
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and Fanning  2008 ). The formation of the archaeological record is a sedimentary 
process (Stein  1987 ), and a geomorphological approach to understanding the history 
of landscape use is employed as part of the survey design. Particular attention is 
paid to recording data sets with reference to the time scales over which the archaeo-
logical record has accumulated. 

 This approach to fi eldwork has infl uenced the interpretation of early Australian 
communities. Archaeologists in the 1980s saw communities as changing in the mid- 
Holocene from highly mobile groups existing at relatively low population densities 
to groups practicing extended occupation with increased social complexity 
(Lourandos  1985 ). Data to support this “intensifi cation theory” included document-
ing increases in the number of archaeological sites dating to the mid- to late Holocene. 
However, critics noted that site preservation might also account for the perceived 
increase in site numbers (Dodson et al.  1992 ). For example, at the Rutherford Creek 
catchment in western New South Wales, it was shown that the number of dated heat-
retainer hearths relates to the ages of the surfaces on which they rest. Summing the 
radiocarbon determinations from the hearths produces a pattern similar to that used 
to support an increase in site numbers (and by implication population size); yet this 
pattern was the result of differential erosion and site preservation rather than human 
behavior (Holdaway et al.  2008 ). As this example illustrates, it is essential to under-
stand the geomorphological history of the deposits before a behavioral interpretation 
can be made directly from survey data. 

  See also the entries in EGA for Landscape Archaeology; Dry/desert conditions; 
Floors and Occupation Surface Analysis in Archaeology.        
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    Chapter 5   
 Nondestructive Subsurface Mapping 

             Immo     Trinks    

        Archaeological  excavation  provides unparalleled detail of past lives, but it is a 
costly process and destructive to the site under investigation. Cost and respect for 
the resource means that excavation can only be applied over limited areas. By con-
trast, subsurface mapping methods can cover wide areas while leaving the site intact 
(Scollar et al.  1990 ). These methods, once regarded only as a means of fi nding sites 
(prospection), represent now a complementary tool kit for detailed archaeological 
investigation of a site and its surrounding landscape. The methods provide over-
views of human activity and buried structures of archaeological and historical inter-
est in increasing detail over considerable areas. Subsurface mapping also permits 
the selection of high-potential areas for targeted scientifi c excavations and provides 
a broader settlement context for sites already excavated. Recent developments based 
on high-resolution multichannel near-surface geophysical technology and advances 
in state-of-the-art remote sensing now permit the cost- and time-effi cient spatiotem-
poral archaeological investigation and documentation of buried features across 
entire landscapes. This has applications in both research and rescue projects. 

 The most commonly used ground-based archaeological subsurface survey meth-
ods are magnetic, electromagnetic and geoelectric (Gaffney and Gater  2003 ). Less 
frequently employed are geochemical methods, the best known being phosphate 
mapping. Traditionally  surveys  are conducted manually in rectilinear grids using tape 
measures and survey lines placed on the ground for orientation and facilitating exact 
sample positioning and spacing. The advent of automated positioning systems in 
form of  Global Positioning Systems  (GPS) or  total station survey instruments  (TST) 
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permits the rapid high-precision location of  anomalies  (high and low readings) 
recorded by geophysical instruments. The output of these surveys is essentially a map 
of these subsurface anomalies in two dimensions, although georadar adds the third 
dimension by presenting the anomalies in “depth slices” (see below). 

    Magnetic Methods 

 Magnetic archaeological survey, also known as magnetometry, is based on the pas-
sive measurement of the earth’s magnetic fi eld using highly sensitive magnetometer 
instruments (Aspinall et al.  2008 ; Becker  2009 ; Fig.  5.1 ). Magnetic archaeological 
prospection can be used for the detection of ferromagnetic objects, such as iron 
objects or slag from metal production sites, causing a relatively strong localized dis-
turbance in the earth magnetic fi eld, as well as for the detection of thermoremanently 
magnetized, burned archaeological structures, as, for example, hearths, kilns, bricks, 
or ceramics. The topsoil displays in general a substantially increased magnetization 
compared to deeper soil horizons and the underlying geological layers, a fact known 
as the  Le Borgne effect , which is thought to be based on natural (e.g., forest fi res, 
lightning strikes, oxidation of magnetite to maghemite) and anthropogenic infl u-
ences (use of fi re in prehistoric times). Hence, under favorable geological conditions, 
it can be possible to successfully locate and map archaeological trenches, pits, and 
postholes containing prehistoric topsoil in a matrix of relatively lower magnetization 
(Fig.  5.2 ). In order to be able to detect the small magnetic fi eld variations caused by 
archaeological structures in the presence of a strong earth magnetic fi eld, two mag-
netometer sensors are placed vertically above each other, resulting in an instrument 
known as a gradiometer: both sensors measure the effect of the earth’s magnetic fi eld 
as well as any of its temporal variations, which can be caused, for example, by solar 
activity, while the sensor that is closer to the ground measures the stronger effect of 
any structures buried within the shallow subsurface. State-of-the- art archaeological 
magnetic survey is conducted using one or more magnetometers ( fl uxgate / Foerster  
type,  Overhauser , or  optically pumped cesium magnetometers ) along measurement 

  Fig. 5.1    Motorized magnetometer prospection at the Iron Age site of Uppåkra in southern Sweden 
using a multichannel Foerster gradiometer array mounted on a nonmagnetic cart (Image courtesy 
of Ludwig Boltzmann Institute for Archaeological Prospection and Virtual Archaeology)       
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transects with no more than 50-cm parallel spacing and 10-cm inline sample spacing. 
In general, no defi nite information about the depth of structures causing variations in 
the magnetic data can be derived from magnetic prospection.

        Geoelectric Methods 

 Geoelectric survey, also termed resistivity or earth resistance survey, is based on the 
measurement of the resistance of artifi cially injected electrical currents into the sub-
surface (Hesse et al.  1986 ). The electrical soil resistance (or its reciprocal value, the 
electrical conductivity) is strongly dependent on the presence and amount of soil 
humidity, pore space, and salt and ion content in the shallow subsurface, as well as 
archaeological features present, which can cause measureable electrical effects at 
the surface. Positive features, such as stone walls, contrast with negative features, 
where the soil fi lling usually retains a greater amount of moisture. In suitable ground 
and weather conditions, resistance measurements can be used to locate stone struc-
tures, walls, and cavities due to their relatively increased electrical resistance, while 
fi lled ditches and pits can show by virtue of their relatively increased electrical 
conductivity. Geoelectric measurements are generally conducted by injecting an 
alternating electrical current into the soil using two electrodes. The electrical poten-
tial associated with the injected current is affected by an electrically heterogeneous 
subsurface, which can cause a measureable variation of the electrical potential at the 
ground surface. Therefore, two additional electrodes are employed in commonly 

  Fig. 5.2    Magnetic 
prospection result showing 
the Neolithic ring ditch of 
Steinabrunn in Austria 
measured with a multichannel 
cesium magnetometer 
system. The amplitude range 
of the  gray  scale image is 
−8/+12 nT ( white/black ) 
(Image courtesy of Wolfgang 
Neubauer)       
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used four-electrode arrays in order to measure the electrical potential over a fi xed 
distance. At the surface, soil resistivity represents an average of the values along the 
fl ow path of the electrical current and is hence called  apparent resistivity . The depth 
of investigation is a function of the distance between the current electrodes. By 
varying this distance it is possible to investigate the change of apparent soil resistiv-
ity with depth. Using a linear multielectrode array, it is possible to record the soil 
resistance with increasing electrode spacing at different depth levels, resulting in a 
so-called  pseudosection . Most geoelectric archaeological prospection surveys are 
conducted manually using a fi xed electrode frame or fi xed multielectrode arrays 
with 0.5- or 1.0-m probe spacing, resulting in relatively limited spatial measurement 
progress. In the UK and in France, experiments have been conducted employing 
towed carts equipped with spiked electrode wheels. In recent years motorized geo-
electric cart systems have been developed in France, permitting considerable spatial 
coverage rates with three simultaneously measured depths of investigation (Fig.  5.3 ).

       Electromagnetic (EM) Methods 

 Electromagnetic (EM) archaeological survey methods comprise magnetic suscepti-
bility, the Slingram method, induction methods, and metal-detecting and ground- 
penetrating radar (GPR), also known as soil radar or georadar.

    Magnetic susceptibility  is a dimensionless measure indicating a material’s degree 
of magnetization in response to an applied magnetic fi eld ( magnetizability ). 

  Fig. 5.3    Automatic Resistivity Profi ling with two ARP(c) systems. The electrodes are the toothed 
wheels (Image courtesy of Geocarta, Paris)       
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On the earth all materials are naturally exposed to the earth’s magnetic fi eld. Using 
dedicated instruments, sometimes called  Kappameter , the magnetic susceptibility 
of soil layers, stones, and objects of archaeological interest can be determined in the 
fi eld, or soil samples can be taken into the laboratory for measurement. An increased 
magnetic susceptibility of soil samples can indicate cultural layers due to thermo-
remanently increased magnetization. Spatial measurements of the distribution of 
the soil magnetic susceptibility can thus reveal areas of archaeological activity.  

  The  Slingram  method utilizes a transmitter and a receiver coil with constant spacing 
between them. A primary low-frequency EM fi eld generated by the transmitter 
coil is projected into the ground where it induces eddy currents in electrically 
conducting objects and materials. These induced currents give rise to a secondary 
EM fi eld that can be detected by the receiver coil, simultaneously measuring the 
apparent resistivity and magnetic susceptibility of the ground. The method is 
used widely for the characterization of soils ( pedology ) and in precision farming. 
Other EM  induction meters  can be used to locate and map changes in clay con-
tent and soil humidity, fi lled-in trenches, walls, as well as areas of increased 
magnetic susceptibility, indicating cultural layers, fi re places. A typical EM 
induction meter consists of a rod with transmitting and receiver coils mounted at 
its opposite ends. The system is carried or towed on a sledge horizontally over the 
ground along measurement transects. Measurements are usually recorded with 
an inline spacing of several decimeters, while transect spacing in case of instru-
ments with 1-m coil separation should be around 50 cm. The depth of investiga-
tion corresponds to approximately half the transmitter-receiver spacing. Data 
positioning can be implemented using a global positioning system antenna or 
refl ectors and a robotic TST. State-of-the-art EM induction meters using several 
receiver coils permit the simultaneous recording of electrical conductivity and 
magnetic susceptibility of the soil at four depth levels. Using motorized vehicles 
these systems can cover several hectares per day with 80-cm transect spacing 
(Fig.  5.4 ). A great advantage of the EM method over geoelectric survey (or geo-
radar) is the fact that it does not require a contact to the ground and that it can be 
used effi ciently in environments with high soil conductivity (e.g., wet soils, clay, 
saltwater beaches, arid regions with high electrical topsoil conductivity).

      Metal detectors  are manually operated EM induction devices designed for the 
detection of metal objects in the topsoil and shallow subsurface. In the case of the 
popular very-low-frequency (VLF) or induction balance detectors, the effect of 
the oscillating primary EM fi eld generated by the transmitter coil onto the 
receiver coil is electrically balanced in the absence of a nearby metal object. In 
the presence of a metal object, this balance is disturbed and the machine emits a 
visual and audio signal. Modern computerized metal detectors permit the dis-
crimination of metals and the cancelation of effects caused by soil mineraliza-
tion. The depth of investigation of a metal detector for metal objects the size of a 
coin corresponds approximately to the diameter of the search coil used. In many 
countries the use of metal detectors is regulated by law.  

   Ground-penetrating radar  is an active survey method based on the refl ection of a 
short electromagnetic impulse off subsurface layer interfaces and structures with 
differing dielectric properties, such as buried foundations, cavities, and stones in 
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the shallow subsurface (Conyers  2004 ). A short electromagnetic impulse with a 
frequency band between 100 megaHertz (MHz) and 1 GHz is emitted into the 
ground from a transmitter antenna located on the ground surface, and the refl ected 
radar signal is recorded by a receiver antenna as function of the time that has 
passed since pulse emission. Transmitter and receiver antennae are placed next 
to each other in commonly used soil radar systems. Depending on the pulse fre-
quency, the power of the antenna output and the electrical conductivity of the 
soil, signal penetration depths between 0.5 and 5 m depth can be achieved. 
Georadar measurements are conducted along straight transects and measure-
ments are made with close inline spacing of, for example, 2 or 5 cm. State-of- 
the-art in professional archaeological survey is a transect spacing of not more 
than 25 cm when measuring with a 500-MHz GPR antenna. Exact data position-
ing is achieved with help of a distance wheel mounted on the GPR cart or sledge 
and guidance lines placed on the ground with constant intervals, or through the 
use of a differential GPS with centimeter accuracy. Modern multichannel geora-
dar array systems (Fig.  5.5 ) offer dense high-resolution measurements with 
as little as 8-cm transect spacing (Fig.  5.6 ). Densely measured 2D georadar 
 sections, which can be thought as vertical scans through the subsurface, can be 
merged into virtual 3D data volumes. Subsequently these data volumes can be 
cut into horizontal slices, showing structures at approximately the same depth 
( GPR depth slices ). Archaeological structures contained in georadar data are 

  Fig. 5.4    The DUALEM-21S sensor for simultaneous measurement of apparent resistivity and 
magnetic susceptibility mounted in a sled, pulled by an all terrain vehicle with DGPS and Lightbar 
Guidance System (Image courtesy of Wim De Clercq, Gent University)       
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  Fig. 5.5    Motorized GPR survey with the 16-channel MALÅ Imaging Radar Array at the UNESCO 
World Cultural Heritage site Birka-Hovgården. Data positioning is conducted with the GPS 
antenna mounted on top of the GPR system (Image courtesy of Ludwig Boltzmann Institute for 
Archaeological Prospection and Virtual Archaeology)       

  Fig. 5.6    Georadar depth slice measured with the 16-channel 400-MHz MALÅ Imaging Radar 
Array (MIRA) with 8-cm transect spacing showing the southern part of the main building at the 
Forum of the Roman town of Carnuntum. In the high-defi nition data for the fi rst time the individual 
brick columns of the hypocaust system under the fl oor of the easternmost room became visible 
(Image courtesy of Archeo Prospections®)       
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often more recognizable when presented in plan view as horizontal depth-slice 
images. Of all archaeological subsurface methods, GPR generates the largest 
amount of data and offers highest spatial measurement resolution, horizontally 
and vertically, and the best chance of assessing the depth of features.

           Seismic Methods 

  Geophysical seismic refl ection and refraction methods  are only rarely used for 
archaeological onshore prospection due to the rather time-consuming data acquisi-
tion and data processing involved, as well as due to the relatively low imaging reso-
lution. Special application cases are, for instance, the seismic investigation of the 
depth to bedrock at an archaeological site, or the nondestructive testing (NDT) of 
architecture using ultrasound. In marine and underwater archaeology seismic geo-
physical prospection methods, such as  sonar  (e.g., chirp sonar, side-scan sonar), 
boomer, pinger, sparker, and  sub-bottom profi ler , are successfully used for the 
detection and mapping of archaeological and historical structures (e.g., wrecks, 
 harbor constructions) on and below the seafl oor.  

    Geochemical Methods 

 Geochemical archaeological survey methods are based on the mapping of distribu-
tion and amount of specifi c chemical elements and compounds within the soil for 
localization and delimitation of archaeological sites, as well as for a more detailed 
analysis of known sites and the function of subareas (Oonk et al.  2009 ). Compared to 
the number of geophysical surveys, the number of reported geochemical surveys is 
small, due to the relatively slow data acquisition involved. Most commonly employed 
have been soil phosphate measurements using sample intervals between 1 and 50 m 
with the goal of locating and delimiting prehistoric settlement sites. Increased phos-
phate values can indicate the presence of cultural layers of archaeological interest due 
to the release of phosphate ions during the decay of deposited organic material (occu-
pational waste and manure) and their subsequent binding to soil particles. Other geo-
chemical prospection methods involve the analysis of heavy metals in archaeological 
soils to identify metalworking sites. Aside from increased phosphate, archaeological 
soils commonly show anomalous levels of calcium, copper, magnesium, potassium, 
sodium, and zinc. One concern regarding geochemical mapping for archaeological 
prospection is the comparability of data values obtained from different soil phases. 
Geochemical methods are also erosive since samples have to be taken.  
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    Future Directions 

 Archaeological subsurface surveys all map variations in the physical or chemical 
properties of the topsoil and the near subsurface. Digital systems generate the maps 
as gray scale (Figs.  5.2  and  5.6 ) or color-coded raster images located on the local or 
national grid. The use of Geographical Information Systems (GIS) aids interpretation 
by presenting these geophysical maps within the context of previous discoveries or 
modern land use (Neubauer  2004 ). Improved digital imaging is an important part of 
current R&D. 

 The most important parameters affecting the effi ciency of subsurface archaeologi-
cal prospection methods are sensitivity, speed, and sample spacing (Becker  2009 ). 
Considerable advances have been made using motorized multichannel systems with 
GPS positioning and navigation. Understanding of the nature of structures observed 
in geophysical data is being improved empirically by comparison with the results of 
subsequent excavations. Research into the visibility of buried archaeological struc-
tures using different survey methods continues. Of particular interest in this regard 
are “ghost” structures visible in the geophysical record that fail to show during 
 subsequent excavation. 

  See also the entries in EGA for Archaeometry, Landscape Archaeology; Prospection 
Methods in Archaeology; Archaeological Prospection Laboratory; Magnetic 
Susceptibility of Soils and Sediments.        

5 Nondestructive Subsurface Mapping



43© Springer International Publishing Switzerland 2015
M. Carver et al. (eds.), Field Archaeology from Around the World, 
SpringerBriefs in Archaeology, DOI 10.1007/978-3-319-09819-7_6

    Chapter 6   
 Excavation Methods 

             Martin     Carver    

           Introduction and Defi nition 

    Archaeological excavation is the procedure by which archaeologists defi ne, retrieve, 
and record cultural and biological remains found in the ground. Past activities leave 
traces in the form of house foundations, graves, artifacts, bones, seeds, and numer-
ous other traces indicative of human experience. These  strata  survive very vari-
ously, depending on the type of location and geology (hilly, lowland, wet, dry, acid, 
etc., known as the  terrain  ) . Survival and visibility also depend on how far the 
remains of the past have already decayed or been disturbed by later activities, such 
as cultivation or building. These  site formation processes  give a site its modern 
character, and this has a strong infl uence on the excavation method that is used. 

 Excavation usually (but not always, see below) requires the removal and perma-
nent dispersal of strata so they can never be reexamined. So the method is also 
infl uenced by the need to conserve cultural strata as far as possible – never dig more 
than you need to understand the site. Many sites are situated in socially sensitive 
areas, where excavation (particularly the removal of skeletal remains) is to be 
avoided or kept to a minimum. 

 Successful excavation depends on our ability to see or detect these traces, so that 
they can be measured and sampled, and this in turn depends on the  techniques  and 
the skilled workforce available. Like other sciences, excavation requires us to devise 
new techniques that enable us to see more, so that excavation method is in a state of 
continual development. 

 The way an excavation is done is therefore determined by what you want to 
know, the state of preservation of the site, the techniques and skills available, and 
the social context of the country in which the excavation takes place. In best  practice, 
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these are brought together and balanced in a program specially designed for each 
project. Contrary to popular belief, success is much less dependent on the applica-
tion of a standard method (or  default system ) to every situation (Carver  2011 ).  

    Excavation Areas 

 The type of area opened in an excavation is determined by its purpose. Small-scale 
excavations, such as  shovel tests  and  test pits  and  trenches , are used in the recon-
naissance stage to locate sites or in the evaluation stage to help assign their current 
value. Shovel tests are the size of a shovel blade say 15 × 15 cm, test pits are 1 × 1 to 
4 × 4 m, and test trenches are 1–3 m wide and can be very long (100 m or more). 
They are especially valuable for testing deep strata, since the sides can be held up 
by shoring, so protecting the excavators from the danger of collapse (Fig.  6.1 ).

   Sets of test pits and trenches also have a wide application in addressing particular 
research questions over a wide area. In this case the pits and trenches are distributed 
over the landscape with a view to obtaining examples ( samples ) of assemblages 
and local sequences from which an occupation or behavior can be generalized 

  Fig. 6.1    Excavation through 
part of the tell settlement at 
Çatalhöyük, Turkey, showing 
edges protected from collapse 
by sandbags and a deeper 
trench supported by timber 
shoring (M. Carver)       
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(see Hester et al.  1997 , pp. 58–74; see America, p. 193).  Box excavation  consists of 
a number of test pits (up to 5 × 5 m in area) set adjacent to each other in a grid, each 
separated from the other by a  balk  (about half a meter wide) along which excavators 
can walk and earth be removed. The balk also serves to retain a  section , a vertical 
slice of strata, drawn by excavators to record the sequence of layers at that point. Box 
excavation was pioneered in Russia and adopted in China, and a version was also 
enthusiastically promoted in England by Mortimer Wheeler (see Britain, p. 203). 

  Area excavation  refers to an excavation where the area opened is continuous 
(Fig.  6.2 ). In research excavations, the size of the area is closely connected to the 
questions addressed: early pioneers in Denmark used areas of up to 3 ha to reveal 
the shallow but extensive traces of Iron Age villages consisting only of pits and 
postholes. In CRM excavations the size is related to the area to be affected by devel-
opment; these are often very extensive, such as the Framework Excavations in 
advance of London’s Fifth terminal at Heathrow, or the excavations by the National 
Road Authority in Ireland (p. 107).

       Excavation Techniques 

 Archaeological strata are defi ned in the horizontal plane by scraping the surface 
until boundaries (anomalies) are seen in the soil. These denote the edges of  contexts , 
deposits that are made at different times (Fig.  6.3 ). The object of excavation 
is to defi ne contexts and put them in order to produce the story of the site. 

  Fig. 6.2    Area excavation at Portmahomack, Scotland. The horizon is being exposed by a trowel-
ing line and will be recorded with the assistance of observation from a tower (M. Carver)       
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Initial defi nition of a deposit is often achieved with a mechanical excavator with a 
front bucket or backhoe, used for example to remove topsoil or a concrete platform. 
The surface may then be cleaned with a shovel and further defi ned with a trowel, a 
tool which archaeologists have adopted from the building trade (a pointing trowel) 
and made especially their own (Fig.  6.4 ). The ability to defi ne strata and to see 
objects depends on the technique and the intensity of effort applied. For example, 
clearance of the topsoil with a back-actor is fast but visibility is sacrifi ced – smaller 
objects and more subtle edges in the soil will not be noticed. By contrast, to ensure 
that everything is noticed in a feature of special importance, such as furnished grave, 
the excavator will proceed with the greatest caution, not only taking care to defi ne 
every tiny anomaly in the ground, but  screening  (sieving) all the waste soil ( spoil ) 
to make sure nothing escapes.

    These different levels of digging at which excavation may operate also imply the 
application of different levels of  recording . For example, the character and location 
of a wall exposed by a bulldozer will not be as accurately known as one carefully 
revealed by the trowel and brush. Accordingly, the more detailed the excavation, the 
more detailed should be the records. It can be seen too, that the more detailed the 
digging, the longer it will take and the more it will cost. The question of how much 
trouble to take is therefore a vital one to consider at the design stage. One useful 
way of controlling the application of appropriate level of digging and recording is 
to use  Recovery Levels , lettered A–F (Fig.  6.5 ), a handy template which lays down 

  Fig. 6.3    The dark curved 
patterns of post pits and 
ditches revealed by troweling. 
On this sandy terrain, the 
edges are rendered more 
visible for visible with the aid 
of a light spray (M. Carver)       
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  Fig. 6.4    Hand tools in use. ( a ) The pointing trowel favored in Europe. ( b ) The handpick favored 
in East Asia (M. Carver)       
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in advance the minimum recording required for each type of digging. This ensures 
not only that the full record is made but that features excavated at the same level can 
be compared: the assemblages of two garbage pits excavated at the same recovery 
level are comparable, since they were retrieved at the same level of intensity and 
subjected to the same screening regime.

   Recovery levels are decided in the design stage. In general, Level A is used for 
the clearance of the top of a site by machine: Level B usually refers to tidying with 
a shovel and Level C to preliminary defi nition with a trowel. The vast majority of 
features are excavated at Level D or its equivalent. Here defi nition is as good as can 
be achieved by the naked eye, each context is recorded individually, 25 % of the 
spoil is screened, and there are detailed written and photographic records of all fea-
tures. Level E tends to be applied to features of special importance like an undis-
turbed fl oor or a furnished grave. Here the tools used are the dental pick or the 
scapula, rather than the trowel, and the excavator works very slowly and close to the 
ground. There will be occasions when a feature is so unusual, and in such good 
condition, that the excavators cannot do justice to it on site. In this case (Level F) it 
is boxed and lifted and taken to the laboratory, where it can be slowly dissected in 
controlled conditions. A pioneering example was the lifting of an entire burial 
chamber at Högom in Sweden. At Monruz in Switzerland, an Upper Paleolithic 
fl oor was defi ned on site and then lifted and put on permanent display – a combina-
tion of Levels E and F excavation.  

    Nano-excavation 

 Recent technical advances have further enlarged the ambitions of excavators to 
detect, and record in ever more detail, the phenomena encountered on archaeologi-
cal sites. Archaeologists started screening and taking bags of soil ( context samples ) 
back to the laboratory some decades ago, in order to extract material that was sus-
pected of being there, but not visible to the naked eye. Examples are grains of pollen 
or the husks (carcasses) of insects, which give information about the vegetational 
resources and the local environment, respectively. 

 Further developments, which might be termed Level G, use chemical and geo-
physical readings taken on site, to infer the former presence of certain activities. 
ICP analysis was used at Sutton Hoo to detect traces of iron and copper from a 
vanished cauldron and the residue of bones from a burial chamber that had been 
scoured by tomb robbers (Carver  2005 , pp. 49–53). Minute traces of bone can now 
be identifi ed to species by  proteomics , using the weight of specifi c proteins. In 
Greenland, an archaeological team described 500-year sequence of animal farm-
ing, using DNA drawn from a sequence of  samples taken from a vertical core 
driven down into an open fi eld (Hebsgaard et al.  2009 ). Magnetic instruments have 
proved revealing on site, for example, at Pinnacle Point where Paleolithic hearths 
have been detected using magnetic susceptibility measurements. Perhaps the most 
interesting advances, from the excavators’ point of view, are the results of using 
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geophysical and geochemical techniques in combination. An example is Karen 
Milek’s analysis of the fl oor of Viking houses in Iceland where magnetometer read-
ings and chemical readings allowed her to infer the presence of wool washing, 
latrines, and beds and map their location (Milek  2006 ,  2012a ,  b ; Fig.  6.6 ).

       Arbitrary and Stratigraphic Excavation 

 Since the basic sequence of an archaeological site is given by the contexts (layers), 
the ideal is to record each of these in the order in which it was deposited. This is 
 stratigraphic excavation , which, in its simplest form, maps each layer separately 
(Roskams  2001 ) and in more sophisticated schemes records all the layers but also 
higher-order concepts like features and structures (Carver  2009 ; and see Recording 
Fieldwork, p. 63). The order of deposition may be partially captured in  section  and 
is worked out for the site as a whole with the aid of  stratifi cation diagrams . 

 Arbitrary excavation divides the deposit into horizontal slices 5–10 cm thick, 
known as  arbitrary levels  (or spits). This is naturally a much faster method of  digging 

  Fig. 6.6    An interpretation of Hofstathir pit house G, owed to microchemical and geophysical 
mapping (Courtesy of Karen Milek)       
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than defi ning each original cultural layer in three dimensions. It is often justifi able in 
the case of deposits where stratifi cation is extremely diffi cult to see, for example, in 
 cave sites  or  LBK settlements . Even when layer interfaces are visible, it is sometimes 
championed as more scientifi c than the defi nition of individual contexts, which is 
subject to the variable skills of excavators. If a deposit is precisely sliced, horizon-
tally and vertically, the records of these surfaces provide an unequivocal, and check-
able, account of where interfaces were located and what layers looked like.  

    Analysis and Publication of Excavations 

 The minimum duty of every excavator is to conserve the records made in a publi-
cally accessible archive and provide an account of the sequence of activities encoun-
tered on the site. Many thousands of CRM excavations are conducted each year that 
meet these minimum requirements on behalf of clients. The full yield of research 
requires a comprehensive program of analysis, in which all the artifacts and biota 
(the  assemblages ) are studied and the  use of space  is analyzed and the  sequence  and 
date determined. In general the assemblages indicate the activities on site; the spa-
tial analysis discovers the shape of buildings and how fl oors, yards, and routes were 
used. The sequential analysis puts the structures and activities in order and gives 
them a date. These results are synthesized to give a documented account of the 
events that occurred in order of date, often divided for convenience into phases 
or periods. What every excavation should offer is a strong, evidence-based local 
story, which can then be deployed to understand bigger questions couched in more 
generalized theoretical frameworks. 

  Relevant entries in EGA include Floors and Occupation Surface Analysis in 
Archaeology; Stratigraphy in Archaeology: A Brief History.        
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    Chapter 7   
 The Archaeological Study of Buildings 

             Jason     Wood    

           Introduction 

 The study of buildings has always formed a signifi cant part of archaeological 
endeavor (Wood, 1994, 2006; Malm 2001; Morriss 2000; Parron-Kontis and 
Reveyron 2005; Schuller 2002). In Britain, research, illustration, and publication 
began to mount through the fi rst half of the nineteenth century, not least through the 
national work of John Britton and Robert Willis and their regional contemporaries. 
These early students of historic buildings applied archaeological standards of drafts-
manship and subsequent dissection, phasing, and analyses that permitted logical 
insights about dating, periodization, and typology. Indeed, Willis used the term 
“archaeology” to describe his recording techniques and their application at several 
English cathedrals. He knew the value of demonstrating structural and dating argu-
ments through making proper records, and his work remains as valid today as it ever 
was. Of course, succeeding generations would set new standards and devise new 
procedural models, but Willis stands close to the start of the archaeological tradition 
that requires accurate measurement and drawing before an analysis is undertaken.  

    Research and Understanding 

 For Willis, and the subsequent researchers that he inspired, it was enough to dem-
onstrate the academic benefi ts that accrued from the study of buildings. The notion 
of “pure” research for its own sake, simply to fi nd out, may be unfashionable these 
days, but it is still alive. In this age of public accountability, however, academic 
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curiosity and challenge may not be enough to secure the necessary fi nancial or leg-
islative support. Other benefi ts, such as opportunities for innovation and  community 
engagement, must be demonstrated. Today, the study of buildings needs to be set 
within a wider intellectual context, and the archaeologist must ensure that research 
programs are carefully considered and coordinated with others in similar fi elds 
before work begins. 

 In recent years, the role of the archaeologist and the application of modern 
archaeological practice have been extended to inform the conservation and manage-
ment of historic buildings. This is based on the fi rm belief that it is not possible to 
conserve or manage a building without fi rst understanding its history. There is a 
need to know how and why a building was constructed, how the spaces within a 
building and between buildings were altered and used through time, what survives 
of the building and what has been lost, as well as any association with individuals 
and events. In this way, the study of buildings is inevitably drawn down the path of 
research – albeit research directed toward a practical outcome. This understanding 
is documented through the process of making analytical records. 

 The ultimate aim of understanding buildings is to defi ne their  signifi cance , so 
that the historical asset may be retained and enhanced. In particular, it is essential to 
recognize those aspects that make buildings important enough to justify the neces-
sary conservation time and effort. It is impossible to say, for example, whether or 
not a particular roof structure should undergo extensive repair or be renewed until it 
is known what date that roof structure is and how important it is relative to compa-
rable roof structures elsewhere. To put it in a single word, the importance of a build-
ing or group of buildings will need to be “ characterized ” and to gain credibility that 
characterization must be well documented. 

 Having characterized a building, the knowledge gained can then be used to 
address any sensitive management problems. This may lead to more intensive study 
to inform particular conservation or development proposals. Clearly not all build-
ings need to be studied in the same detail: different circumstances will demand 
different responses. The scope and level of documentation need to be economically 
tailored to particular conditions and will be dependent on a number of factors, such 
as the type and complexity of the building and the nature and scale of proposed 
works. Consideration should carefully be given to the appropriate kinds of analyti-
cal recording in each case. For instance, further research will be especially impor-
tant for elaborate works programs on multiphase buildings where a greater 
understanding of the structural and material performance of the fabric is required to 
avoid damage and allow for appropriate preservation. Where, for example, it is nec-
essary to deconstruct the timber frame of a building to repair decay, or where partial 
demolition of its masonry to remove rusting metal cramps cannot be avoided, it will 
be important to prepare precise records. For the dismantling of buildings for re- 
erection elsewhere, for example, in a museum, very detailed three-dimensional 
recording and numbering of all components will be required, in order to recreate the 
disposition and assembly of as much of the original fabric as practicable. 

 In such situations, the role of the archaeologist, often working in close partner-
ships with other disciplines, needs to be properly integrated with the project direction 
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and monitoring team, usually under the leadership of the project architect. The most 
satisfactory projects will be those which, from the earliest possible stage, work with 
and take into account the skills and experience of a wide variety of specialists. 
As well as archaeologists, these may include architectural historians, structural 
 engineers, materials specialists, and others (Fig.  7.1 ).

   It should be noted that as a part of an historic building conservation or develop-
ment project, the work of an archaeologist differs signifi cantly from that associated 
with conventional archaeological fi eldwork, in that the data can form a vital part of 
the subsequent works specifi cation. Scaled drawings and photographs often provide 
the essential basis for detailed works proposals and consent applications. Such 
records may also be used for issuing instructions to building contractors. The need 
for accuracy and legibility are therefore paramount.  

    Techniques for Studying Buildings 

  Documentary research  is important to establish the architectural and historical 
interest of a building and to elucidate the evidence for its history and development. 
This can be achieved in a number of ways. Most research should start with the obvi-
ous sources – the relevant statutory designation, a survey of standard reference 
works and existing secondary sources on both the individual building and of that 
class of building in general. Local authority record systems and record offi ces are 

  Fig. 7.1    The major repair project at Ightham Mote, Kent (UK), undertaken on behalf of the 
National Trust, had the benefi t throughout of an archaeologist working alongside the architect and 
contractor to inform the process and record what was discovered (Photo: Jason Wood)       
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often a good source of information, as well as national records and specialist 
archives. It is advisable not to restrict research to locally available material, as in 
many cases, crucial information will lie in national collections and may have been 
overlooked in the past. 

 In general, work should concentrate initially on the sources most likely to reveal 
evidence for the history of the fabric of the building, such as maps, plans, photo-
graphs, and other historic images. Most studies will benefi t from a map regression 
exercise. This involves gathering copies of all relevant maps, starting with the most 
recent and working back through the whole sequence of every period. Topographical 
or other drawings, published views, and photographs are especially useful. Their 
collation can be time consuming, but the effort is not often wasted as these images 
frequently shed light on the original context and tell much about a building’s func-
tion and pattern of alterations. Beyond these sources is a whole range of information 
including title deeds, taxation lists, and rate books, which can all be helpful to con-
struct a simple chronology of ownership and tenancy. 

  Oral history  has an important role to play in the study of buildings. People who 
have direct experience of a building’s use and adaptation in the recent past may 
present opportunities to gather supporting evidence for changes in form or function. 
For example, the redevelopment of industrial buildings can benefi t from contact 
with former employees resulting in a greater understanding of any surviving plant 
and its signifi cance, informing decisions on retention or disposal. Defi ning signifi -
cance is now a process that increasingly goes beyond expert values to encompass 
the wider community and to embrace public history. Capturing peoples’ views and 
attitudes about buildings that are signifi cant to them can be illuminating. A crucial 
aim must be to encourage people to tell their own stories, to share their personal and 
often “unoffi cial” history, and to explore further the forces that link these memories 
to specifi c buildings.  

    Fabric Survey and Analysis 

 Historical research alone is not suffi cient: there must always be some degree of 
engagement with the fabric of the building. Drawings are an indispensable part of 
studying buildings. These can be produced using a variety of different survey meth-
odologies, equipment, and related software packages (Dallas 2003):

    Hand-measured survey  involves the use of tape measures, plumb bobs, frames, and 
surveyor’s levels.  

   Instrument-based survey  involves the use of total station theodolite control, consist-
ing of a closed-traverse run around and through a building, followed by trigono-
metric intersection of suitably observed points on a façade, or electronic distance 
meter tacheometry utilizing microprisms for cross sections through complex 
enclosed structures.  
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   Photographic-based survey  (often used in conjunction with hand-measured and 
instrument-based control) includes

    Rectifi ed photography , consisting of single photographs or a mosaic of 
 overlapping photographs taken using large- or medium-format cameras 
aligned square to the object  

   Photogrammetry , based on stereophotography taken using metric cameras     

   Laser-based survey  using terrestrial laser scanners. These record three-dimensional 
positions at a predetermined resolution over a chosen area, generating thousands 
of high-accuracy coordinates. The coordinates are stored as a series of XYZ 
measurements which visually constitute a point cloud that represents the geo-
metric form of the building being scanned in three dimensions. Laser scanners 
also operate in complete darkness and are therefore unaffected by varying light 
levels, unlike more traditional recording methods (Fig.  7.2 ).

      The resulting drawings are usually provided as a set of scaled plans, sections, 
elevations, and details (Fig.  7.3 ):

     Plans : The requirement may include basement, ground and upper level fl oor plans, 
including plans of ceilings, vaults, and roof structures, showing relevant external and 
internal detail and features. The location of all sections and elevations should be iden-
tifi ed. Plans are the fundamental product to which all other material can be related.  

   Sections : The requirement may include sections corresponding to the bay divisions 
or axes through the relevant parts of a building. These should normally defi ne the 
principal wall plane and also include detail through adjacent openings and voids 
such as windows, doors, passageways, and smaller features such as putlog holes 
and beam sockets, as well as roof and fl oor detail. The height locations of all 
plans should be identifi ed.  

  Fig. 7.2    Laser scanning 
carried out by the University 
of Birmingham at Chedworth 
Roman Villa, Gloucestershire 
(UK), on behalf of the 
National Trust 
(Photo: Jason Wood)       
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   Elevations : The requirement may include external and internal elevations of the 
relevant parts of a building, depicting architectural features with associated detail 
(Fig.  7.4 ). Walls adjoining elevations should be depicted in section. The height 
locations of all plans should be identifi ed.

      Details : The requirement may include separate plans, sections, and elevations of 
representative openings and architectural features, with exploded views to sup-
plement the two-dimensional record where appropriate (for example, carpentry 
joints), and representative architectural, decorative, and ornamental details, both 
loose and in situ (molding profi les, inscriptions, setting-out lines, tooling, nail 
positions, masons’ and carpenters’ marks, graffi ti, etc.).    

 It is not possible, however, to understand an historic building on the basis of 
record drawings alone. Close analysis of the fabric will be required to establish the 
relative chronology of the building and its structural phases:

  Fig. 7.3    Plans, elevations, and sections of the timber-framed stable block at Abbey Farmstead, 
Faversham, Kent (UK), recorded in advance of repair and refurbishment works (Drawing: 
Lancaster University Archaeological Unit; courtesy of Oxford Archaeology and Swale Borough 
Council)       
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    Analytical records : The requirement may include annotating the plans, sections, and 
elevations to depict boundaries between different types of building material 
(stone, brick, tile, wood, metal, glass, etc.); surface fi nishes (mortar, render, plas-
ter, daub, paint, industrial lining, etc.); building periods, phases of construction 
and repair; constructional detail (wall alignments and thicknesses, bonding pat-
terns, blockings, putlog holes, beam sockets, chase scars, butt joints, building 
lifts, work-gang breaks, fi ttings, etc.); occupational detail (wear marks, black-
ened timbers, industrial residues, etc.); and evidence for abandonment or 
 demolition (robbing, salvaging, fi re damage, etc.).  

  Fig. 7.4    An elevation 
drawing of the church tower 
of St. George of England, 
Toddington, Bedfordshire 
(UK). Recording and analysis 
provided accurate base level 
information about the nature 
and historical development of 
the fabric to inform the repair 
program (Drawing: Network 
Archaeology Ltd; courtesy of 
Toddington PCC)       
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  Fig. 7.5    An annotated ground plan showing suggested periods and phases of part of Whalley 
Abbey, Lancashire (UK) (Drawing: Lloyd Evans Prichard)       

   Interpretation records : The requirement may include plans, sections, and elevations 
depicting outline reconstruction of the principal elements and features, for each 
of the periods identifi ed. Output may be presented as an annotated plane (Fig.  7.5 ) 
or three-dimensional or cutaway projection (Fig.  7.6 ).

       Intervention records : “As-built” records, showing the extent of conservation or 
development works, should depict areas of rebuilding, rebedding, repointing, 
grouting, new fabric insertions, etc. “As-built” records are particularly important 
where a component or structure is dismantled, repaired, and then reassembled.    

 General photographic recording of the external and internal appearance of the 
signifi cant parts of the building should be undertaken. Close-up photography will 
also often be required for architectural details. 

 Finally, detailed physical or chemical analysis of certain building materials, 
 surface fi nishes, or residues can often provide essential corroborative information 
including technological and supplementary dating evidence. 

  Entries in EGA relevant to this section include Buildings Archaeology; Historic Site 
and Historic Building Preservation: Overview; Historic Building Conservation: 
Current Approaches.     
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  Fig. 7.6    A cutaway reconstruction drawing of the church at Furness Abbey, Cumbria (UK) 
(Drawing: David P Cooper)       
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    Chapter 8   
 Recording Fieldwork 

             Madeleine     Hummler    

           Theories of Recording 

    Archaeological fi eld work is a scientifi c process that relies on recorded observations 
and measurement. It is accepted that the archaeological record is of course not an 
exhaustive rendering of the site, even though it may represent much of what is left 
of it. However, every anomaly recognised in the fi eld must be give a location and 
a description, since without these no analyses or interpretations are possible. 
Comprehensive recording has become the guiding principle of archaeological 
 survey and excavation, especially where a site is to be destroyed, since the record 
has to stand as a proxy for the site itself (Fig   .  8.1 ).

   A multitude of factors, including the circumstances of deposition (intentional 
and unintentional in the past), site formation processes and post-depositional activ-
ity, terrain and types of remains and the techniques available, determine what is or 
could be recorded. We can only record what we know how to detect, something that 
is in constant evolution, with new research alerting us to fruitful avenues of enquiry. 
A relatively recent example is the recording of signifi cant chemical traces in fl oor 
areas, even though we cannot ‘see’ them (see Carver  2011 , pp. 49–56 for an intro-
duction to some of these techniques). 

 Recorders strive to strike a balance between measured and intuitive observation, 
as may be seen in the growing literature on archaeological practice, for example the 
essays on practices from the seventeenth to the twentieth century in north-western 
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Europe (Wolfhechel Jensen  2012 ), or the discussion by Lucas ( 2012 , pp. 18–73) of 
philosophies of recording, including different stances on ‘total’ or ‘selective’ record-
ing exemplifi ed by Pitt-Rivers and Petrie in later nineteenth and early twentieth 
century Britain and Egypt (ibid. pp. 45–51). General Pitt Rivers insisted that “every 
detail should […] be recorded in the manner most conducive to facility of reference” 
(Pitt Rivers 1887 cited in Lucas  2012 , p. 45; see also Darvill, this volume), but was 
by no means the only one or the fi rst to adopt this stance. Modern archaeological 
historiography is writing a more varied and less linear account of fi eld experience 
and precept, for example, the very detailed instructions in 1836–37 for excavations 
of barrows in Mecklenburg (Germany) by Friedrich Lisch (Eberhardt in Wolfhechel 
Jensen  2012 , pp. 154–56). Similarly, the emergence of open area excavation has 
been claimed by many different traditions: Germany and Britain in the 1930s 
(Darvill, this volume), Denmark in the 1930s (Larsson, this volume), Soviet settle-
ment archaeology in the 1920s–1940s infl uencing Chinese procedures in the 1930s 
(Zhang, this volume), Leroi Gourhan’s  grands décapages  of the 1960s  (Courbin 
1987; Schlanger, this volume); see also Galanidou and Leesch, this volume. 

 Recent decades have seen the growth of the critique of the position that recording 
can be wholly objective. Reynolds and Barber ( 1984 ) noted that “the emphasis on 
recording technique has been […] an attempt to convert the whole site, lock, stock and 
barrel, into a physical record. In effect, this too often means that observation (an essen-
tially active process) gives place to passive mechanical recording.” For Hodder “The 
key point is that excavation method, data collection and data recording all depend on 
interpretation. Interpretation occurs at the trowel’s edge” (1997, p. 693). Lucas’s con-
cept that the archaeological record is an  act of translation  (2012, pp. 237–8) is helpful: 
translating the physical reality of what is in the ground, transferring it into another 

  Fig. 8.1    Recorder at work, showing context records sheets ( right ), feature record sheet ( under  the 
tape), drawing (on the knee) and Munsell Color chart ( centre ) (M Carver)       
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medium, giving it meaning, and accepting that interpretation is part of the equation. 
If recording is translation, then the tension between subjectivity and objectivity 
becomes a positive force.  

    Recording in Four Acts 

 So, records must be made; but which records? Introductions to archaeology and 
textbooks on archaeological practice give primacy to written, drawn and photo-
graphic records (physical or digital), and the defi nition and recording of sampled 
materials, and there is much agreement on procedures. A useful way of thinking 
about the archaeological record – rather than structure it into written, drawn and 
photographic records – is to divide it into four  purposes  of the record: recording 
 location  (position, geometry, distribution), recording the properties of  elements that 
are observed but not kept  (strata, stratigraphy), recording  elements that are kept  
(‘fi nds’ including biota, samples) and  monitoring  (recording what has been recorded, 
how and why). The summary that follows will be limited to refl ections drawn from 
experience and the from literature dealing with archaeological practice, especially 
on excavation (for example Roskams  2001 ; Carver  2009 ; Tassie and Owens  2010 ). 
Surface and sub-surface surveys make use of some of these procedures (e.g. to 
record location), although they have their own strategies (e.g. for levels of cover-
age), and dedicated protocols and software (e.g. for geophysical surveys; see entries 
by Holdaway, Křivánek, Oestmo and Trinks, in this volume). 

    Location 

 The principle of locating a point on the ground is to position it on a horizontal  grid  
using an easting and northing (x and y co-ordinates) and to measure its height above 
a datum point, e.g. sea level (z co-ordinate). The three-dimensional Cartesian co- 
ordinates (x, y, z) give a unique  map reference  relative to the rest of the known 
world. This can be measure with tapes and compass, with a square and level, with a 
Total Station Theodolite (TST) or with a Global Positioning System (GPS), depend-
ing on the resources available and the accuracy required (TST being the most expen-
sive and the most accurate) (Tassie and Owens  2010 , Chaps. 2 and 6). Paradoxically, 
the speed and accuracy of electronic measurement can lead to a more mechanistic 
and interpretative way of recording site geometry, such as deciding where the out-
line of a layer lies and just plotting points along it rather than drawing detailed 
surface plans with planning frames (of course combinations of methods can be used 
or supplemented, for example by photography). Location records produce  maps  
(showing everything),  plans  (showing individual contexts, features and structures) 
and  plots  (showing the distribution of objects). Maps, plans and plots may be gener-
ated digitally on site using basic computer-graphics programs.  
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    Recording What Is Not Kept 

 Let us take a fl int tool (an  object ) found in a layer (a  context  or stratigraphic unit). 
The object will be kept (see below), but lies in soil (the context) that will be dis-
carded or sampled, and has a physical, spatial and stratigraphic relationship that can 
only be recorded on a unique occasion (when it is lifted) in written, drawn and 
photographic form. Not surprisingly the burden of recording what cannot be kept 
lies heaviest on the recorder and has generated the most print on how to do it, such 
as Harris’s principles of archaeological stratigraphy (whose application is explained 
in Roskams  2001 , Chaps. 9 and 11–13), how to record individual stratigraphic units 
(for example in the Museum of London Archaeology Service [MoLAS] 1994 man-
ual and in countless textbooks) or how to capture graphic and photographic data in 
many ingenious ways (for example  Antiquity ’s online Project Gallery,   http://php.
york.ac.uk/org/antiquity/projgall.php    , has published in 2011–2012 papers on real- 
time 3D fi eld recording in southern Jordan, or photogrammetry for recording 
archaeological structures on the Upper Tigris). 

 The development of the defi nition of basic stratigraphic units (contexts) has been 
widespread and parallel; it is attributed, for    example, to Britain in the 1970s, Sweden 
in the 1960s (Ambrosiani in Wolfhechel Jensen  2012 , p. 312) or Poland in the 1940s 
(Urbańczyk, this volume). In excavation, the  context  is the deposit of material that 
we defi ne as being different from another, in terms of composition, shape and strati-
graphic position. A context does not have to be a layer of soil only, it can be the 
stones making up a wall (its mortar would be another context). Contexts are not 
givens ( data ), they are entities that we defi ne ( capta  as they have been called), and 
therefore we can also assign a context number to an  arbitrary layer  (or spit). Since 
contexts are defi ned, it follows that a cut into the soil (for a feature like a pit) can 
also be a context (it differs in shape and stratigraphic position from other contexts). 
 Single context recording  (see Roskams  2001 ) focuses exclusively on these entities, 
omitting features and structures (see below). 

 As well as its location and shape, a context record includes a description of its 
material: something that has become standardised in the interests of analytical 
potential. Lucas ( 2012 , p. 87) gives a typical example: “compact mid greyish brown 
sandy silt with occasional inclusions of fi ne charcoal (2%, <5mm) and subangular 
gravel (1%, <10mm) [etc]” and laments the fact that the interpretation of this piece 
of soil is a laconic “pit fi ll”. Indeed too much attention appears to be paid to the 
composition of strata and the geometry of the feature, and too little to the human 
agency behind it (the ‘pitness’ of a pit). It also seems that much of this descriptive 
detail has little analytical purpose, except perhaps analyses of the presence/absence 
of charcoal or of Munsell soil colours. This is not to say that we should stop record-
ing context composition, but should look for more analytical outcomes, to match the 
discoveries of microstratigraphy and micromorphology (Carver  2011 , Chap. 2; and 
see Matthews this volume). 
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 The need for higher level interpretations made on site, such as the recognition 
and study of a pit, a hearth or a wall, has been met by the formal defi nition of groups 
of associated contexts, known in Britain and the USA as  features . The nature of the 
feature (also confusingly called master context, locus, structure, group, set, com-
plex,  Befundkomplex  or  fait ) is now well established and a helpful defi nition is given 
by Py ( 1997 , p. 30): “if the context is the atom, the feature is the molecule.” 
Examples of forms devised to record features are given in Carver ( 2009 ) and Pavel 
( 2010 ), the latter a valuable collection and commentary of 60 different systems (all 
illustrated) used for recording on excavations in Europe, America and the Near East. 
By the same token, sets of associated features may merit a site record at an even 
higher level of interpretation in the form of a  structure , for example a building 
formed by a regular pattern of post-holes (Carver  2009 , pp. 138–46).  

    Recording What Is Kept 

 That artefacts and ecofacts are recorded and kept seems self-evident, but when we 
consider how small and even ‘invisible’ these data can be, it becomes apparent that 
choices are being made and what is recovered is only a sample of the whole. At one 
extreme, on sites with huge amounts of pottery (e.g. at Lattes in southern France) it 
may be that we record the presence of body-sherds of dolia with reference to a typo-
logical scheme, but do not keep them all. At the other end of the scale, minute fun-
gal spores would only be found if we took samples of soils in which they survived. 
In general the trend has been to increase the amount that is recorded, because our 
perceptions of what is important have changed: excavators of the La Tène inhuma-
tions at Münsingen-Rain in Switzerland in the early 1900s kept only the skulls. By 
contrast the advent of routine sieving and fl otation in the later twentieth century has 
vastly increased our knowledge of the environment and economy through the recov-
ery of fi sh and small mammal bones or insect and vegetable matter. It follows that a 
consistent sampling strategy with an analytical purpose is needed. Indeed it would 
be futile and unmanageable to take 10 l bulk samples of every context just in case 
there was something there. We need to set out the degree of sampling, processing, 
analysis and storage that is intended: for example what percentage of what type of 
deposit is dry or wet-sieved, put through fl otation or taken for specifi c purposes. 
Helpful tables of such purposes can be found in Carver ( 2009 , Chaps. 8 and 9) and 
in Tassie and Owens ( 2010 , Chap. 4, Tables 4 and 9–14). It goes without saying that 
consistency is important, as it would be pointless to compare in analysis deposits 
that were similar (e.g. fi lls of storage pits) but which were treated differently (e.g. 
some excavated summarily, others with treated with full recording and comprehen-
sibly sampled). Obvious as this is, this need for consistency has implications for the 
recovery levels (see below) deployed on excavations.  
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    Monitoring 

 As important as recording the stuff on site is recording the recording: what was 
done, not done, decided, discussed and interpreted. In short, monitoring, which also 
includes the metadata (the documentation generated to keep track of what has been 
recorded, such as numerous indexes). So, in addition to the proformae used on site, 
a  site notebook  is an essential tool, to record the day-to-day running of the site, 
evolving ideas, changes in strategy, in short all the things that are not accommo-
dated in standard forms, but which inform the outcome of the excavation. That 
outcome is dependent on the decisions taken about how to treat different parts of the 
site; indeed we dig and record at different levels of intensity, for example removing 
the topsoil by machine, shovelling rubble or carefully excavating a skeleton. Most 
recording proformae have boxes to record the levels at which individual contexts 
and features have been excavated and recorded, but this can be done more effi -
ciently by referring to a structured scheme, such  Recovery Levels  (p. 48). There are 
obvious advantages to adopting a Recovery Level structure – it formalises proce-
dure and promotes consistency, but also allows fl exibility. However, that very fl ex-
ibility has its dangers: having a Recovery Levels scheme should not give licence to 
implement arbitrary “gear changes” (e.g. “we decided to treat this deposit at level B 
rather than level D because we were pushed for time”). It is therefore important to 
stick to the recovery levels, once a project design has been agreed, so that like can 
be compared with like in analysis. 

 The records generated inform analysis and publication but they also exist for 
future generations to interrogate. Therefore they need to be deposited in permanent 
archives and made easy to consult. Archives typically contain not only the ‘raw’ 
data and the metadata in physical and electronic form, but also the documentation 
pertaining to the conduct of the project and its analysis up to publication. How this 
is achieved will vary from country to country, as will the form of storage, whether 
as a physical archive or electronically; examples of pioneering digital systems can 
be found for Lattes in France (Py  1997 ) and in Britain an early example of an inte-
grated archive was presented by Powlesland in 1998 (articles in  Internet Archaeology  
5). Good advice on archives in general, derived from the British experience, will be 
found in Brown ( 2007 ).   

    Prospect 

 To sum up, archaeological recorders are objective, subjective, consistent, selective, 
accountable and creative all at once. There is no universal prescription, but there is 
a consensus that location, stratigraphy, composition, monitoring and archiving 
underpin recording systems. Whether devised or adopted ready-made (you can for 
example download the MoLAS manual, or the recording forms from a CD in Tassie 
and Owens  2010 ), this is only the beginning: systems should not be set in stone, 
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they can be adapted to suit new analytical purposes. In this way the sophisticated 
investigations of the future will be integrated with the basics recorded now. 
Stratigraphic units will become more exciting: the tedious and analytically under- 
exploited “loosely compacted 7.5YR 6/4 silty sand with occasional subangular 
gravel” will become the container of much more information: perhaps about teth-
ered cattle which stood there chewing the cud (from chemical residues in a context 
stratigraphically later than another, which was a secondary deposit derived from 
a midden containing protein residues from fi sh processing). To contribute to 
 documenting a (purely hypothetical) change from hunter-fi sher-gatherers to an 
economy based on domesticates is not a bad aim for the hard-pressed recorder 
struggling in the wind and rain.       
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    Chapter 9   
 Spatial Analysis 

             Bisserka     Gaydarska    

        Spatial analysis deals with the use of space in the past. Such analyses are performed 
at two main scales: (a)  intra-site level  (some archaeologists argue for further differen-
tiation within a site, defi ning micro and semimicro levels) and (b)  inter-site  or land-
scape level. Both analyses are concerned with fi nding patterns of distribution, whether 
of fi nds and features (usually at site level) or of sites and monuments. Spatial analysis 
at both site and inter-site level may also contribute to the elucidation of  sequence . 
While the employment of some methods at both levels is broadly similar – e.g.,  GIS -
based mapping or various statistical analyses, others are unique for each level. 
For example, GPR is more suitable for the establishment of intra-site patterns, while 
digital terrain modeling is more cost-effective on a landscape level. The number of 
methods and techniques used in spatial analyses is ever-growing and diversifying. 

    On Site (Intra-site) 

 On site, the plotting of artifacts and features allow the identifi cation of certain activ-
ity areas (marked by objects), sleeping areas (blank spaces in a building), commu-
nity areas (open spaces in a settlement), and so on. The mapping of fi nds may also 
indicate intrusions that are natural (the course of a stream) or anthropogenic (the 
line of a ditch) that are otherwise hard to see. Most often the analyses are performed 
after excavation and fi eldwork is fi nished, which is why proper recording of loca-
tions during the investigations is crucial (see Recording Fieldwork, this volume). 
Analysis of the context records and an understanding of taphonomy and deposition 
(Formation processes, this volume) is key for the correct understanding of, e.g., 
whether matching fragments of artifacts found in different contexts alludes to 
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contemporaneity of the features (Kobyliński and Moszczyński  1992 ) or to the social 
practice of curation (Garrow et al.  2005 ). The relative size and disposition of struc-
tures and the routes between them are used to infer the relative importance (hierar-
chy) of buildings and the social routines practiced within a settlement. 

 At a smaller scale,  access analysis  explores the use of space by mapping the rela-
tive ease with which rooms may be approached within a house, allowing archaeolo-
gists to propose the location of high-ranking or special users. An eloquent example 
of access analysis was used to study social inequality on Bulgarian tells (Chapman 
 1990 ). Four more or less fully excavated tells (Ovcharovo, Targovishte, Radingrad, 
Poljanica) served as the basis for an analysis of the development of social space 
throughout their use (Fig.  9.1 ). The settlement maps showed the houses, the number 
of rooms within them, and access to each room from the main entrance. At 
Targovishte and Radingrad (Fig.  9.1a ), one or two rooms were accessible from the 
entrance and two or three further rooms reached in succession with minimal choice. 
By contrast at Ovcharovo and Poljanica (Fig.  9.1b ), houses eventually contained up 
to 11 rooms with multiple choice of access, a pattern that was held to reveal to the 
successful reproduction of social inequality. The simpler access pattern at 
Targovishte and Radingrad was interpreted as being owed to a relatively unstratifi ed 
community, and it was suggested that failure to fi nd an adequate material way to 
contain social rivalry led to the relatively short lifetime of these two tells.

       In the Landscape (Inter-site) 

 In one of the most commonly practiced types of landscape investigation, the 
 documentation of surface fi nds can provide information about the intensity of 
 discard and, thereby, infer occupation (see Chap.   4    , “ Surface Survey: Method and 
Strategies ”, this volume). The mapping of features registered by noninvasive tech-
niques (such as Chap.   3    , “ Aerial Archaeology”  and  subsurface investigations , this 
volume), supplemented by detailed archival research (including historical records), 
is also used to create a narrative picture of landscape habitation. In most modern 
studies, a combination of survey methods is applied. The spatial particularities of 
the mapped distribution of features and artifacts in a landscape usually provide the 
basis for studies of settlement patterns; subsistence strategies; political, military, 
and ideological utilization; and reorganization of the landscape. The recognition of 
time depth is important in a landscape, as it is in an excavated site. The idea of a 
 palimpsest  (Aston and Rowley  1974 ) acknowledges that landscapes are “layered” 
as century follows century, giving so- called diachronic patterns. Thus, the establish-
ment of changes over time by interrogating the evidence for erased episodes of 
human occupation, or identifi cation of multiple phases of occupation, is a major 
task assisted by spatial analysis. 

 Early examples of spatial analysis at the landscape level generated maps with 
dots, representing sites and/or fi nds to which various analyses would be applied 
to improve the pattern using statistical packages such as  cluster analysis . Such anal-
yses set out to defi ne not only the location of sites, but their relative importance 
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(from their size or the quality of fi nds). The sites discovered are most often seen as 
settlements, but the same principles have been applied to cemeteries, burial mounds, 
and hill forts.  Central place theory  uses the size of settlements to construct depen-
dent territories around them. The land was also routinely modeled by surveying the 
 surface in three-dimensions and representing it in the form of  contours  or  hachures . 

 More recent landscape studies have added to the power of spatial analysis by 
collecting different variables (for example, placenames, surface fi nds, settlement 

  Fig. 9.1    Access levels of Bulgarian tells showing number of rooms and complexity of house orga-
nization ( a ) Targovishte and Radingrad; ( b ) Poljanitsa       
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locations) and entering their coordinates into a computerized data base to make a 
series of digital maps. The stack of digital maps forms a  geographic information 
system  (GIS), which can be interrogated in a large number of ways in order to bring 
out spatial relationships between variables that are often unsuspected. The surface 
of the landscape itself can also be digitized using  LiDAR  imaging. The data col-
lected from the air is used to generate a three-dimensional surface on the computer – 
a  digital terrain model  (DTM). Using graphics programs, the DTM can be viewed 
from different angles to offer a realistic vision of the landscape from different loca-
tions, in different periods ( hillshade models ). The same database can be used to 
generate models showing which parts of the land could be seen at other parts ( view-
shed ). These new tools enable the ancient landscape, its settlement patterns, and the 
routes through it to be envisioned in considerable detail. 

 A recent project in the area of Homs in Northern Syria examining the distribution 
of settlement types was able to group them in revealing new combinations (Philip 
et al.  2011 ). Traditionally, the area of southwest Asia is perceived as a tell- dominated 
landscape and the southern marl-based part of the study area confi rmed this 
 observation. The northern study area, however, with its basalt environment seemed 
to have facilitated a different type of occupation. Single and clustered irregu-
lar and rectilinear units of different sizes, a stone enclosure, and many cairns 
mostly on slopes and ridges were mapped, revealing settlement clusters (Fig.  9.2 ). 

  Fig. 9.2    Structures in the 
North basalt study area of 
Homs, Syria, showing 
settlement clusters (After 
Philip et al.  2011 )       
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Functional and chronological differentiation was established between the grouped 
irregular and the grouped rectilinear structures, thus suggesting changing strategies 
of engagement with the landscape. Several “waves” of occupation/settling have 
been proposed, starting with the well-documented settlement expansion in southern 
Syria during the Chalcolithic/Early Bronze Age and reoccurring in Roman and 
Byzantine periods, mostly associated with fi eld systems – a pattern of land use that 
remained in place till modern times. The presence and mapping of thousands of 
hitherto  overlooked cairns poses questions about the long-term landscape manage-
ment of a stony environment that is intimately related to perpetuated social  practices. 
The main result of this project is the demonstration of the diversifi cation of the 
settlement patterns in Northern Syria in both space and time.

    See also the entries in EGA for Landscape Archaeology; Floors and Occupation 
Surface Analysis in Archaeology.        
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    Chapter 10   
 Sequence and Date 

             Martin     Carver    

           Introduction 

 For the fi eld researcher, a primary task is assigning a date and a sequence (order of 
occurrence) to the features and structures they record. Occasionally an archaeologi-
cal site has already been recorded in history, for example, the celebrated urban exca-
vation at Five Points (Chap. 31), New York City, exposed a plan of buildings and 
streets that had appeared on a map in 1855. Even sites mentioned in documentary 
references seldom offer a date as precise as this, and dated events which might  seem  
to refer to an excavated site have to be used with great caution. 

 In general, very few objects, activities, or structures discovered by fi eldwork 
can be given a precise calendar date, and archaeologists are obliged to build a 
  chronological model , which balances all the available information (Fig.  10.1 ).

       Dating Objects 

 As applied to objects, the methods at our disposal are  typology , which offers a  rela-
tive dating  for artifacts (e.g., pottery) and structures (e.g., architecture). Typology 
uses the likely order of manufacture, based on form and style, combined with the 
dates given elsewhere. For example, pottery, one of the most useful of artifacts since 
it occurs widely and endures well in the ground, has an enormous range of types. 
Some periods of manufacture are known from kiln sites, but most are deduced 
from which types occur together; in this way archaeologists have built up extensive 
typologies that help to date every kind of site built by pottery users. 
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 Artifacts may also be given an  absolute dating , by scientifi cally measuring the  age 
of materials  they are made from. Well-known examples here include  radiocarbon dat-
ing , which measures the age since the death of a living plant (i.e., wood) or creature 
(e.g., bone);  dendrochronology , which measure the age of timber since it was felled, 
from the numbers and spacing of annual growth rings;  archaeomagnetism , which mea-
sures the age of a hearth since it was heated; and  optically stimulated luminescence  
(OSL) which measures the time that has elapsed since a layer of sand was last exposed 
to sunlight (Hedges  2001 ). These dates, which have an error range from 1 year (dendro) 
to 25 % or more, indicate when an organism died or a mineral was buried.  

    Dating Contexts 

 Absolute and relative dates for artifacts, or groups of artifacts, can be used to date 
the archaeological layers they are found in – but the relationship is not a simple one. 
A layer is always deposited later than the latest object found in it, for example, a 
fl oor with a coin of 400 CE beneath it must have been laid in 400 CE or later (since 
the coin must have existed before the fl oor was laid). This relationship is called a 
terminus post quem (TPQ). A wall which has a date written on it (say 1929) must 
have been constructed before 1929. This relationship is called a terminus ante 
quem (TAQ). However, these equations are by no means always valid or helpful. 
A coin may be not just earlier, but centuries earlier, than the fl oor that covers it. 
A coin within a fl oor may be  intrusive  and so later than the fl oor. A coin found on 
top of a fl oor may be later than the fl oor, if dropped on it soon after manufacture and 
never moved, or much earlier than the fl oor if carried around for decades in some-
one’s pocket. Similarly a coin or a potsherd found in a foundation trench is usually 

Absolute dates for materials
Wood, bone: Radiocarbon
Wood: Dendrochonology 
Pottery: Thermoluminescence

Relative dates for artefactsAbsolute dates for artefacts

Dating contexts
Assemblage - TPQ and TAQ 
Direct dating - OSL

Chronological model

Ordering Artefacts
Typology 
Artefact seriation

Ordering contexts
Stratigraphy 
Assemblage seriation
Spatial analysis 

Dating features and structures

  Fig. 10.1    Chronology in fi eld work (Carver  2009 , p. 267)       
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earlier than the wall in the same trench, but it may also be much earlier since it has 
been displaced – is residual – from an earlier phase or site. Since we rarely know the 
circumstances in which a coin was discarded, it is risky to use coins to date struc-
tures. They are at least very rarely contemporary. In spite of this, equating the date 
of a building with the date of the coins found in it remains a widespread practice. 

 Structures, features, and contexts may also be dated directly – by typology and by 
scientifi c dating. Typology may be applied to the shape of hearths or kilns, or the ground 
plans of houses, comparing them to others found elsewhere and so presuming that they 
can be assigned to the same culture and date. Absolute dating can sometimes be applied, 
for example,  dendrochronology  will date the timbers of a timber-framed house 
(Kuniholm  2001 ). However, it is frequently found that such a house, in the form it sur-
vives, is composed of structural timbers of different dates. Even the earliest of these 
may have been recycled from another usage – for example, in a ship.  Radiocarbon  dat-
ing is applied to carboniferous materials, such as charcoal or bone, but here the associa-
tion with the deposit is of crucial importance (Taylor  2001 ). The charcoal in a hearth 
may represent the date of last burning but only if it derives from twigs or animals. 
Otherwise the wood may have already have been cut down long before it was burnt 
(the ‘old wood’ effect). Similarly the bones in a grave should date the digging of the 
grave very well, but animal bone may have been disturbed and redeposited and so give 
a date before, perhaps long before the deposition of the layer in which it was found. 

 An important method applied by excavators to contexts, features, and structures 
is stratigraphic ordering. This does not date them but provides a  relative order  for 
each deposit in the overall sequence. The traditional method of presenting the order 
of occurrence is the section, which shows the deposition of layers from the side, and 
is recorded by drawing (Fig.  10.2 ), and these may still be valuable even if they only 

  Fig. 10.2    A vertical section through consecutive layers at the early monastic site at Portmahomack, 
Scotland (M. Carver)       
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report the sequence in a specifi c slice through the strata. A more comprehensive 
method of stratigraphic ordering that applies to the whole site is the stratifi cation 
diagram – which models the sequence in two dimensions, the earliest contexts at the 
bottom and the latest at the top (Fig.  10.3 ). These have developed from pioneer 
examples in the 1970s (e.g., Harris  1989 ) to more comprehensive models which 
include features and structures and represent uncertainties in the sequence (Carver 
 2009 , p. 296). These uncertainties form an important aspect of the modelling  process 
and show where other interpretations are possible.

  Fig. 10.3    Extract from a stratifi cation diagram, showing part of the sequence encountered in the 
excavation of a church at Portmahomack, Scotland. Contexts are designated with the prefi x ‘C’. 
Contexts belonging to features are contained within the feature box (prefi x ‘F’). Some features are 
grouped with the structures they have been assigned to (‘Church 2’, ‘Church 4’). The features are 
shown as  vertical arrows , locating their limits in time. The stratigraphy is modelled to show where 
chronological (vertical) variation is possible (Courtesy of FAS-Heritage Ltd)       

 

M. Carver



81

    The stratigraphic ordering of graves containing bone or hearths containing 
 charcoal can be dated with much greater precision by using radiocarbon dating 
combined with  Bayesian analysis . The radiocarbon dates give a range of error, but 
this range is reduced by knowing the order in which deposition occurred. The 
Bayesian analysis produces shorter ranges of probability for each date (posterior 
density estimates, Fig.  10.4 ). This is giving archaeological sequences of high preci-
sion dating back to 20,000 years ago (Buck  2001 ).

       Relative Ordering by Space 

 The business of establishing a sequence makes also use of  spatial analyses . For 
example, a settlement that is spatially coherent (like the grid of a  planned  town) 
suggests that all the streets and houses were laid out at the same time. Features that 
are  aligned  are also thought to refl ect contemporary use. For example, inhumation 

  Fig. 10.4    A sequence of graves from the Anglo-Saxon cemetery at Wasperton, England, placed in 
their best order by Bayesian analysis. The outline shows the error range of the calibrated date; the 
solid black profi le is the more precise “posterior density estimates” derived from Bayesian model-
ling (Carver et al. 2009   : Fig. 4.1)       
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graves in a cemetery may have different orientations, but those that are most closely 
aligned are said to be close to each other in date. Similarly, graves that mimic the 
orientation of a building are later in date than the building. On the scale of a land-
scape, alignments are important indicators of sequence. Roads and fi eld boundaries 
seen from above may indicate a sequence where they “respect” one other. For exam-
ple, the fi eld boundaries may join up to a preexisting road, or the road may cut 
straight across the line of the fi elds, showing it was imposed on a preexisting 
 agricultural landscape.  

    Modelling 

 At the scale of a landscape, archaeologists use such spatial mapping as an indication 
of sequence. It is often possible to apply typology, for example, to infer the likely 
culture and date of cropmark forms encountered in  aerial investigation . Similarly, 
forms recorded in  subsurface survey  are sometimes recognized by virtue of their 
shape alone: a straight road or a circular ditch or a settlement grid. When using  surface 
survey  to fi nd sites, archaeologists rely on typologies to provide a broad date for the 
pottery or stone implements or metal artifacts they are mapping. The distribution of 
this material provides the location of sites belonging to a particular culture and period. 

 On excavated sites, stratigraphic ordering provides the surest indication of rela-
tive sequence. The alignment of features and structures often give an inference of 
where these might be contemporary. The broad dates of objects and structures (and 
the very occasional documentary reference) allow a sequence to be anchored more 
closely in time. In well-stratifi ed sites, such as towns, the stratigraphic sequence is 
treated as primary. Poorly stratifi ed sites (the majority) rely more on relative and 
scientifi c dating of objects and samples. The method is to examine and record the 
detailed possible relationships of objects and strata in every case and then to use 
typology, stratifi cation, spatial analysis, and absolute dating to build up a robust 
chronological model. 

  Entries in EGA relevant to this section include Dating Techniques in Archaeological 
Science; Dating Methods in Historical Archaeology; Radiocarbon Dating in 
Archaeology Stratigraphy in Archaeology: A Brief History.        
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    Chapter 11   
 Ethnoarchaeology: Approaches to Fieldwork 

             Gustavo     G.     Politis    

           Introduction 

 Field methods of ethnoarchaeology are based on those of ethnography, but because 
of the type of information that is sought, there are some record types that are more 
specifi c to archaeology. In other words, fi eldwork in ethnoarchaeology is also based 
on participant observation in living societies, with an attitude of minimal interfer-
ence in the community under study and a clear research design. However, little has 
been written and refl ected on ethnoarchaeological fi eldwork (for exceptions see 
David and Kramer  2001 , pp. 63–90), and in general it is not clearly specifi ed in the 
reports. There are three defi ning elements of ethnoarchaeology that have implica-
tions in their fi eld methods:  the study of a living culture , with reference to the  mate-
rial derivatives of human behavior , and (when it is in traditional society) the 
 postcolonial context .  

    Approaches 

 Ethnoarchaeological fi eldwork has some peculiarities. First, the overall goals are 
more limited than those of classical ethnography, since they are usually related to 
material culture, with the settlement and with the exploitation of the environment 
and landscape changes. This makes ethnoarchaeological work generally more spe-
cifi c and shorter than those of classical ethnography (although there are exceptions 
like the works of John Yellen ( 1977 ) among the Kung or those of Russell Greaves 
( 2006 ) among the Pumé). Although post-processual ethnoarchaeology – more 
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hermeneutic – has looked for understanding the cultural context of production of 
material culture and has paid more attention to emic category, this has not resulted 
in a substantial increase in the duration of fi eldwork campaigns. 

 Since ethnoarchaeologists study living cultures with archaeological eyes, they 
record data such as places for garbage disposal, marks and breaks on a bone and its 
dispersion in domestic spaces and in the landscape, operational chains and sequence 
of artifact production, plant, and location of households and villages (Fig.  11.1 ). 
Thus, ethnoarchaeologists draw plans, analyze bones, record artifacts, and make 
maps with the skills that are specifi c to archaeology. Ethnoarchaeological work 
often includes the collection of objects and debris, such as faunal remains, the 
debris of a sequence of stone fl aking, or broken pottery sherds, for further study in 
the laboratory, following analytical techniques from archaeology or taphonomy 
(see, e.g., O’Connell  1987 ; Lupo and O’Connell  2002 ). Likewise, information is 
often quantifi ed, especially in terms of size, distance, weight, and time (see, e.g., 
the study of Bird et al.  2009 , on daily foraging trips and hunting strategies of the 
Martu). With the advent of post-processual ethnoarchaeology, there has been a 
greater emphasis on understanding the context of material cultural. The article on 
pottery decoration by David et al. ( 1988 ) is a good example of this trend. Moreover, 
from post- processualism onwards, a more emic perspective has been developed, 
and efforts have been put into trying to understand how the same people conceptu-
alized and thought about their objects and their behavior and to understand its 
causes and motivations.

  Fig. 11.1    J. Peter White at the Legaiyu village, Asaro Valley Eastern Highlands, New Guinea, in 
1964, among an ethnic people identifi ed as Gahuku-Gama. White had asked the indigenous people 
to fl ake stone cores  (Photo courtesy of J. Peter White)       
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   To simplify something much more complex, it is important to differentiate eth-
noarchaeological observations from ethnoarchaeological projects. The former gen-
erally occur during a campaign of archaeological fi eldwork. Observations made on 
these occasions are very useful in interpreting a specifi c context, but cannot always 
elucidate more complex systems or generate more general models. These observa-
tions are also frequent producers of “cautionary tales,” which help mitigate the eth-
nocentrism of archaeologists and overthrow assumptions based solely on common 
sense. Furthermore, ethnoarchaeological projects have an agenda and specifi c 
designs and seek to transcend the regional application; generally they seek to create 
general models which allow for the connection between human behavior and mate-
rial culture (the classic studies of Binford  1978 , on Nunamiut are a good example of 
this; see also discussion in Roux  2007 ) or for understanding the meaning of material 
production within its social and cultural context (see, e.g., Gosselain  2000 ). 

 There are two main types of ethnoarchaeological projects. Those incorporated 
within archaeological projects, and those undertaken on their own account, without 
direct links to local archaeological research (although these may have originally 
served as inspiration). Carol Kramer’s study ( 1982 ) on a vernacular architecture of 
Iran and Warren DeBoer work ( 1974 ) on the pottery from Peru Conibo are classic 
examples of the former. Ethnoarchaeological studies on Pumé conducted by Greaves 
( 2006 ) or Kelly et al. ( 2006 ) and collaborators of Mikea of Madagascar exemplify the 
second type. Although less frequent, ethnoarchaeological research can also be con-
ducted within the framework of ethnographic/social anthropology projects. The 
famous work of John Yellen among the Kung is one of the exceptions, as it was done 
as part of the Harvard University Bushman Studies project, led by Richard Lee and 
Irven DeVore.  

    Methods 

 In general the methods and techniques of data record in ethnoarchaeology have 
three variants. The fi rst is the record of the activities as they happen, with special 
attention to the materials derived from them and the social and ideational frame-
work within which they occur (see, e.g., Politis  2007 ). This is the ideal case and 
should be the most successful for generating analog models. The second variant is 
when the ethnoarchaeologist requests the execution of specifi c activities in order to 
obtain certain types of information. This variant may allow for a better control of 
observation, as in experimental archaeology, with the difference that the one hold-
ing the experiment is the cultural “other.” This situation is common, for example, 
when the researcher wants to record the making of some artifacts that are no longer 
made or that were not made during the period of fi eldwork. The weakness of this 
second strategy is that it is more diffi cult to frame the phenomenon in its original 
cultural context (and so understand its causes and motivations), since induction is 
applied by the researcher. In both variants, ethnoarchaeologists are making 
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increasingly frequent use of fi lm in addition to graphic and sound recording 
(Fig.  11.2 ), especially taking advantage of digital cameras (Fig.  11.3 ).

    The third variant uses previous knowledge about the societies to make broader 
ethnoarchaeological models, spatially and temporally. In this case the ethnoarchae-
ologist does not “observe” anything but receives oral information about some 
aspects of the behavior of people in the past and their material implications. Models 
of residential mobility among Nunamiut made by Binford ( 1978 ) are good exam-
ples of this third strategy as it incorporates the memory of traditional territories of 

  Fig. 11.2    J. Peter White in 1973 in Horaile parish, near Lake Kopiago, where the local people are 
Duna speakers. Picture taken while they were making the fi lm (Photo courtesy of J. Peter White)       

  Fig. 11.3     A young Awa inspecting the digital camera during night fi lming of in a Juriti village 
ritual (Brazil), 2008 (Photo courtesy of Almudena Hernando and Alfredo Gonzalez Ruibal)       
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this people. In practice, two or three of these variants are combined in the fi eld. 
In all three variants, key informants are also used (Fig.  11.4 ).

   Despite the relatively widespread belief that ethnoarchaeologists also dig sites, 
this happens rarely now. In general, ethnoarchaeologists generate the models that 
serve as analogies for human behavior, but are not primarily interested in recovering 
what is left after a place was abandoned. The generation of “archaeological record” 
is usually observed in real time during the fi eldwork and is the interface between the 
living culture dynamic and static registration, which focuses the ethnoarchaeolo-
gists. Thus, the excavation of a site where observations of the living culture have 
been made does not have much relevance for ethnoarchaeology; the study of dif-
ferential preservation of the remains belongs to the fi eld of taphonomy and the study 
of the natural processes of site formation.  

    Ethics 

 The ethical aspect of fi eldwork is crucial (Hodder  1982 , p. 39; Fewster  2001 ; David 
and Kramer  2001 , pp. 84–90). The governing ethical standards and good practice 
applied to general anthropological research have fi rst priority: this includes full 
respect for the community and its customs, minimal interference, and informed con-
sent. This last is sometimes diffi cult to obtain in its entirety, due to both linguistic and 
cultural differences. It is often diffi cult to explain the ethnoarchaeologists’ passion for 
systematically recording (sometimes obsessively) everyday behaviors and conserv-
ing what the people studied consider junk. This is of course related to the degree of 

  Fig. 11.4    Lewis Binford visiting Anaktuvuk Pass in 1999. He is talking to Johnny Rulland who 
was his “brother” and one of his primary informants (Photo taken by Grant Spearman. Courtesy of 
Amber Johnson)       
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“Westernization” of the ethnic group in question, but for many traditional societies, 
the activities carried out by ethnoarchaeologists remain incomprehensible: why pick 
up and put in bags a lot of dirty bones which do not have any meat? Why draw and 
map the sherds of broken pottery? Full and real informed consent can be obtained 
quite easily in some cases, but it is unrealistic, for example, in the case of more 
recently contacted communities such as the Colombian Amazon Nukak or the Upper 
Orinoco Hotï. What it is obtained is the agreement for the ethnoarchaeologist to 
accompany, join, and “observe” in a particular way some people in their everyday 
activities, but this by no means implies that the observed are fully aware of what the 
ethnoarchaeological research in question means. This is an ethical dilemma that is 
hard to solve. 

 Finally, the continual disruption of traditional or preindustrial lifestyles, the 
growing processes of ethnogenesis, and the steady advance of globalization are 
leading to the demise of practices which help observers interpret the past. Within 
this orbit, ethnoarchaeology is reorienting its strategies and objects of study, and 
some variants of this new trend are turning to what has been called the archaeology 
of the present (Gonzalez Ruibal  2009 ). This has led to a redesign of the fi eld  methods 
that are closer to those of ethnography, sociology, or what is known as studies of 
material culture. 

  Entries relevant to this section in EGA include Binford, Lewis R. (Theory); 
Ethnoarchaeology; Ethnoarchaeology: Building Frameworks for Research.        
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    Chapter 12   
 Publication    in Field Archaeology 

             Martin     Carver    

        Every publication in any fi eld is designed for the people who are intended to read it. 
Archaeological fi eldwork is carried out for different sectors and sponsors and it 
therefore generates a variety of output. A recent overview proposed eight different 
modes of publication designed to serve eight different types of “consumer” 
(Fig.  12.1 ).

   The preparation of a  fi eld record  (no. 1) is a primary duty of the fi eldworker, 
whether engaged in CRM or research. These records are generally stored in an 
archive within the museum that retains the assemblages of artifacts and biota. In 
principle, records and assemblages are public property and remain accessible in 
perpetuity. In practice museums often fi nd this diffi cult to achieve but hope to make 
the material available to researchers and special interest groups. The increasing 
range of records and material retained by excavators combined with the enormous 
quantity of material generated by CRM is creating a major problem of long-term 
storage for industrialized countries. This is one reason for the development of the 
online  lab report  (or Field Report) (no. 2), which sets out to present a complete 
account of the main discoveries from fi eldwork in a digital form. This will include 
summaries of the primary records, an album of selected photographs, an atlas of the 
main spatial form and relationships, site journals and interpretations made on site, 
and analyses made in the laboratory after fi eldwork was completed. These analyses 
may include studies of stratigraphy, artifacts, animal bones, plant remains, and 
 scientifi c dating. In many cases the specialist reports in their original form may 
appear only in this medium, their essence being summarized for printed forms. 
The  Archaeological Data Service  (  http://ads.ahds.ac.uk    ) is a major service provider 
in this fi eld, hosting online archives for research projects as well as many thousands 
of client reports from CRM operations which are otherwise inaccessible. 
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 The production of a  Client Report  (no. 3) is normally a condition of contract for 
the CRM fi rm that undertakes fi eldwork in advance of development. The “client” is 
the organization that paid for the archaeological work. In regulated countries this is 
often local or national government. In deregulated countries it is more usually the 
organization that is undertaking the development; archaeology is included in its 
costs. In both cases, the clients or their consultants provide strict instructions about 
the content of the report and the timetable for its delivery. These contents include 
details of the location, the work done there, the methods used, and the discoveries 
made. In the current profession, many of the methods are standardized and repeated 
in successive client reports. The value of the archaeological discoveries themselves 
is expressed in terms of their  signifi cance , a measure of how far they have added to 
knowledge. However, CRM projects rarely include research time, and so client 
reports can rarely expect to explore this signifi cance in the wider context of modern 
research. For this reason, the majority of client reports remain as “grey literature” 
delivered to the client or at best placed in an online archive where it is generally 
accessible (see above). 

  Research Reports  (no. 4) are intended to report the most signifi cant new discov-
eries of the day. They are, accordingly, selective in two senses: fi rst, only fi eldwork 
productive of important research is eligible for consideration, and of that, only care-
fully selected data and succinct argument are appropriate for publication. Research 
publication is subject to peer review, undertaken on behalf of publishers to ensure 
the highest standards of integrity and reasoning. The criteria for acceptance usually 
run along the lines: “Was there a research question?” “Did it need to be addressed?” 
“Are the results clearly presented, validated, and discussed?” and “Is the conclusion 
credible?” There have always been numerous other forms of open-ended, unspe-
cifi c, imaginative, and non-scientifi c writing about the past, but few have been 
 successfully applied to the publication of results of fi eldwork. 

  Fig. 12.1    Modes of publication (After Carver  2009 , p. 316)       
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 The current research community in archaeology overwhelmingly prefers 
 paper- copy publication in journals or monographs over data-rich digital reposito-
ries. Research publication is therefore expensive, another reason that it remains 
competitive and selective. It should also be noted that the main benefi ciary of such 
selectivity is the reader. By fi ltering the mass of information and opinion that is 
generated by the archaeological community, the publishing industry hopes to select 
the fi eldwork of most signifi cance and most lasting value at the least cost to research-
ers and other readers. 

 The content of a research report will include the basic information about the 
purpose of the project, the research questions that were addressed, where it took 
place, the theoretical basis for the design, the methods used, and the results obtained. 
A site model is argued on the basis of selected analyses of assemblage, space and 
sequence, and a free-ranging account of its context and wider signifi cance presented 
in a discussion section. The conclusion assesses the success in answering the ques-
tions expressed in the original Project Design, presents new ones, places the fi eld-
work results in history or prehistory, and announces the planned future of the 
archive, the site, and its environs. 

 Members of the public, and indeed students when they are starting out, may not 
have the background to appreciate or assess research reports. If a fi eld project has 
become well known, it may become the subject of a range of more general outputs. 
“Popular” books (no. 5) attempt to place the archaeological discoveries in the main-
stream. Commercial publishers do a wonderful job here, usually ensuring good 
quality and taking the fi nancial risk on themselves. Mainstream publishers may 
produce a range of summaries and pictures in magazines, newspapers, and on TV 
(no. 6) over which the fi eld archaeologist generally has less control but may still 
welcome them on the basis that “there is no such thing as bad publicity.” 

 Direct communication with the public is available in two other media. In exhibi-
tions (no. 7), the fi ndings of fi eldwork may fi nd vivid expression in a museum, where 
artifacts and structures and their sequence are brought together. Some sites, particu-
larly those which have been the subject of research projects (less so those excavated 
in advance of development), are still conserved and may be visited by members of 
the public. The art of presenting sites (sometimes known as “interpretation”) is to 
explain to visitors what they can still see and relate what was found and what it 
might mean (no. 8). This is undoubtedly a form of publication and a special one 
since it takes place in the landscape, that historic environment which fi eld method 
sets out to enhance.      
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    Chapter 13   
 Landscape    Mapping at West Heslerton 

             Dominic     Powlesland    

        Archaeological research at West Heslerton, Yorkshire, England, began in 1978, 
 following the chance discovery of Early Anglo-Saxon burials during sand quarrying 
(Powlesland et al.  1986 ). Subsequent excavations in advance of quarrying and 
plowing covered some 35 ha of the Vale of Pickering, exposing prehistoric, Roman 
and Anglo-Saxon settlements and cemeteries (Figs.  13.1  and  13.2 ). Revealing a por-
tion of ancient landscape at such a large scale emphasized that the narrative of 
human occupation was expressed by a continuum of activity rather than by a num-
ber of dispersed sites of different ages. It also raised the question of the wider con-
text of the excavated area and the nature of the landscape of which it formed a part. 
The Landscape Research Centre (LRC) was created to map the total archaeology of 
the Vale of Pickering, testing and developing methods of remote mapping and anal-
ysis. Now in action for more than the 30 years, the LRC has recorded over 1,000 ha 
of contiguous settlement in unprecedented detail.

    The 1980 research design argued that a proactive campaign of archaeological sur-
vey was necessary both to provide a context for the excavations and to identify the 
scale, complexity, variability, and levels of preservation of the archaeological 
resource. The preliminary area to be examined was a transect 1-km wide and 10-km 
long laid at right angles across the varied terrain of the valley. Two packages of remote 
mapping methods were applied, the fi rst from the air, the second on the ground. 

 Crop-marks are sensitive to conditions that vary with the seasons and from year 
to year, so that most discoveries in England are made by chance. To improve the 
viability of total coverage, LRC initiated a program of intensive and repeated aerial 
survey fl ying over the same fi elds again and again, and documenting crop-marks 
that were only visible from the air for a few days at a time. New technology in the 
form of airborne multispectral imaging offered the potential to record crop-marks in 
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wavelengths beyond the visible parts of spectrum, particularly from infrared and 
thermal wavelengths. A research experiment funded by the Natural Environment 
Research Council (NERC) in 1994 provided an opportunity to test the viability of 
multispectral imaging for landscape scale crop-mark mapping, to test the potential 
for identifying crop-marks in nonvisible wavelengths in fi elds under permanent pas-
ture and in fi elds that had no prior crop-mark record. The 1994 NERC fl ight com-
bined conventional large format vertical color photography with digital imaging 
using the Deadelus 12 band multispectral scanner; by chance, the fl ight was under-
taken at a perfect time when a very large number of crop-marks were visible 
(Fig.  13.3 ). The vertical photographs from this single survey included a large per-
centage of the features identifi ed over many years of ad-hoc air photography. 
The scientifi c test to identify features using wavelengths beyond the visible part of 
the spectrum was confi rmed, but the limited resolution of the Deadelus scanner 
generating images with a ground resolution of 2.0 m rather than the .08 m per pixel 
resolution of the photographs meant that the returns from the multispectral imaging 
were diminished (Powlesland et al.  1997 ).

   Another NERC supported fl ight undertaken in 2005 collected LiDAR data. The 
LiDAR survey, despite its relatively low ground resolution of 2.0 m per pixel, pro-
vided an accurate surface model covering c. 80 km 2  around West Heslerton Village. 
It was quickly realized that the LiDAR surface model was imperfect in that it repre-
sented the current rather than ancient topography. The current landform has been 
radically altered by desiccation of the extensive peat deposits in the center of the Vale 
as a consequence of climate change, man-made drainage, and agricultural effects. 

  Fig. 13.1    The Vale of Pickering viewed in Google Earth with overlays showing the distribution of 
sands and gravels in  orange , areas with crop-marks in  yellow  and areas covered by geophysical 
survey in  red        
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  Fig. 13.2    Plan showing the excavated Anglian Settlement and associated cemetery at West 
Heslerton       
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 Attempts to identify buried archaeology using ground-based remote sensing in 
the early 1980s initially produced poor results, a consequence both of the available 
hardware and local conditions. With the support of English Heritage, a program of 
large scale and contiguous geophysical surveys designed to cover multiple adjacent 
fi elds was begun in 2001 and continued for nearly a decade; these completely trans-
formed the picture of past activity in the area (Fig.  13.4 ). Survey was fi rst targeted 
on an area of c. 350 ha between the villages of Sherburn and East Heslerton; work 
began using a single Geoscan FM16 fl uxgate gradiometer, collecting data over 
30 m 2  walked at 1-m intervals, recording points at .25-m intervals on a north-south 
axis with a fi eld team of two. The sandy soils of the southern side of the Vale of 
Pickering both to the east and west of West Heslerton proved to be exceptionally 
responsive to geomagnetic prospection in particular. The initial 350 ha target area 
was suffi cient to expose an extraordinary number of archaeological features but was 
insuffi ciently large to give an understanding of the underlying structure of the pre-
historic and later landscape or develop a long-term management strategy.

   In order to increase the rate of area coverage, a Bartington 601 dual gradiometer, 
with two probes set 1 m apart, was purchased; this signifi cantly reduced the amount 
of walking required to cover each area. The limitations in single or dual probe sur-
vey employing manually established 30 m grids were recognized at an early stage 
of the large area surveys; it was diffi cult to secure high quality and uniform results 

  Fig. 13.3     Four views  covering an area of crop-marks derived from multispectral and high resolu-
tion airborne imaging. Showing the limitations imposed by resolution and the difference in crop- 
marks only a few days apart       

 

D. Powlesland



99

at a rate of more than 2 ha per day. By the mid-2000s, new instruments employing 
multiple probes mounted on carts were developed by English Heritage in the UK 
and a number of geophysicists in Europe. In 2007, we began to use a Foerster 
Kartograph which carried four probes with a .5 m separation between them and col-
lected magnetic values at .1 m intervals in the direction of travel; a Real Time 
Kinematic GPS mounted on the cart meant that each point collected was precisely 
positioned with an accuracy of less than 5 cm. The increased density of the collected 
data greatly improved the resolution of the mapped magnetic anomalies, revealing 
features that would not have been observed in lower resolution data, and made inter-
pretation of the results more reliable. The use of the onboard GPS meant that there 
was no need to manually lay out a traditional survey grid and, by using a 2 m wide 
cart, larger areas could be covered in a day. 

 The integration of the geophysical and airborne remote sensing results within the 
LRC’s geographic data management system employed the same approach as was 
applied in the excavations. Each identifi ed feature is individually identifi ed, docu-
mented in a database, and digitized as a fi lled polygon to produce an interactive map 
which can be viewed and interrogated at any scale. Conventional GIS software, 
while well suited to multiscalar data, rarely supports the sort of 3D imaging needed 
to appreciate the landscape setting of the evidence and, more signifi cantly, the 
fourth dimension, time. This challenge was addressed using Google Earth as the 
platform for a digital atlas incorporating the results; this resolved the three primary 
issues – the delivery of the integrated results of the research using the Internet to 
nonspecialist and specialist audiences, the delivery of the interpreted data within an 
interactive 3D landscape, and the facility to scroll and animate the results through 
time. This represented a signifi cant breakthrough in terms of the publication of a 
landscape dataset; the time depth of the data was addressed through the design of 
the underlying database, which indicates the active period for each identifi ed feature 
(Powlesland  2012 ). 

  Fig. 13.4    A section of the LRC landscape scale geophysical survey covering a 1-km strip on the 
southern side of the Vale of Pickering revealing evidence of prehistoric, Roman and Anglo-Saxon 
domestic activity in addition to major trackways and probable cemeteries       
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 The detailed feature dataset now comprises over 30,000 features ranging from 
individual small pits to trackways running for many kilometers. This densely uti-
lized landscape has challenged established models of population density and land 
use from the Neolithic to Medieval periods in England. It has also brought home the 
character of the archaeological resource as a continuous historic environment. 

  See also the entries in EGA for Landscape Archaeology and British Isles: Medieval 
Archaeology.       

D. Powlesland
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    Chapter 14   
 Seascape Survey on the Inner Ionian 
Sea Archipelago 

             Nena     Galanidou    

        Meganisi and its satellite islands lie in the Inner Ionian Sea Archipelago, a relatively 
short distance from Aetoloakarnania and Lefkas (Fig.  14.1 ). The abundance of top- 
quality fl int and the presence of small wetlands and karstic cavities were the fi rst 
points that attracted our attention to this corner of western Greece. But there was 
something more. In the Pleistocene, the short distance between these islands and the 
neighboring Lefkas and Aetoloakarnanian coast, combined with the shallow seabed 
in this area, meant that changes in sea level during glacial and interglacial periods 
would have caused the islands to become alternately connected to and isolated from 
the larger landmasses. Thus, over time, new living conditions and environments 
were constantly created for the Paleolithic communities of southeast Europe, which 
responded to these in their turn. The islands of the archipelago form fragments, the 
higher tips, of the original Pleistocene landscape, a large part of which now lies 
submerged under the sea. It was only after the fi rst millennia of the Holocene that 
the coastline assumed its present form and offered to the communities of late pre-
historic and historical times a new set of insular attractions (Fig.  14.2 ). Marine and 
fresh water resources have been bountiful, and it is no coincidence that the coastline 
of our research area is today protected by Natura 2000. From a diachronic perspec-
tive, then, Meganisi and its neighbors posed a methodological challenge for the 
realization of a hybrid island archaeology – alternating as it was between mainland 
and islands, passing points, and landing places – on a small and viable spatial scale.
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  Fig. 14.1    Map showing the area of study, the Inner Ionian Sea Archipelago in west Greece, 
 delimited by the mainland Greece (Aetoloakarnania), Lefkas, and the northern tips of Kefallinia 
and Ithaki       
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    The project was a University of Crete initiative undertaken in collaboration with 
the Greek Ministry of Culture. It had two main objectives: (1) the study of the archi-
pelago’s prehistoric and historical trajectories and links to the trajectories of the 
larger landmasses to the east and west ( regional  scale) and (2) the identifi cation of 
prehistoric sites that could be further tested by excavation in the future ( site  scale). 
The  project design  comprised  archaeological survey  to shed light on human activity 
through time and space as well as  archival and anthropological research  to recon-
struct natural and cultural landscape history. It was guided by interdisciplinary col-
laboration of archaeologists working with specialists in geology, geography, 
oceanography, biology, social anthropology, and architecture. 

 The  archaeological survey  was conducted in Meganisi, Thilia, Kythros, Petalou, 
Nisopoula, Formikoula, Atokos, and Arkoudi in two fi eld seasons in summers 2010 
and 2011. A geographical information system (designed in ArcGIS 9.3) provided 
the platform for the work in the lab and the fi eld. At the outset, multiple layers of 
 cartographic information , in the form of topographic maps (1:5,000), historical 
maps (Fig.  14.3 ), geological maps, and satellite images, were compiled, superim-
posed, and consulted. As surface inspection progressed, data on fi nds, sites, and 
monuments was also gradually integrated. The larger islands were divided into 
100 × 60 m transects with a numeric designation (Fig.  14.4a ); the smaller islets were 
explored as individual transects. Information on place names, landscape features 
(e.g., a doline, a cave), and structures (e.g., a threshing fl oor), collected by local 
informants or through surface exploration, was mapped on transects and guided the 
priorities of research.

    Surface exploration proceeded in  transects  by teams of fi ve fi eldwalkers spaced 
at 12-m intervals. Team members walked in parallel lines, each scanning the ground 
to right and left (Fig.  14.4a ). They collected and bagged all artifacts seen on the sur-
face and recorded visible structures or architectural remains. Each team worked with 
a coordinator, an experienced archaeologist responsible for positioning his/her team 
in the fi eld with the aid of a portable GPS, compass, satellite, and topographic maps 
of the day’s plan of coverage. Upon completion of a few transects, the teams stopped 

  Fig. 14.2    Panoramic view of the Inner Ionian Sea Archipelago taken from east Lefkas (Photo 
courtesy of Costas Zissis)       
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for evaluation. At this point coordinators wrote in the day book, made plans of 
any notable structures, and sorted fi nds. Leaving behind the natural fl int debris was 
necessary since students were often unable to distinguish those from artifacts in the 
course of ground scanning. Under a tree or in the open air, these stops for inspection, 
fi nd sorting, and evaluation were opportunities to teach students the archaeology 
fundamentals and the nature of the materials. 

  Sites  were designated on the basis of three criteria set up by the pioneering work 
by Cherry et al. ( 1991 ) at Keos Island: high artifact  density ,  continuity  in artifact 
distribution over a contiguous area, and  discreteness , that is, the area has a distinct 
edge, beyond which artifact density falls of markedly. Site coordinates were 
recorded with a portable GPS and transferred to the GIS database. 

 The original plan was to cover one third of the archipelago’s 30 km 2 . In practice, 
a little less than 7 km 2  was examined. Vegetation, steep relief, and seabird habitats 
proved to be the major obstacles to meeting our original coverage plan (Figs.  14.4b  
and  14.5 ). Although team coordinators were prepared for the topographic and 
 accessibility conditions of the next day’s assigned units of work, more often 
than not the satellite images (even those only a few years old) were depicting 
a landscape that had changed dramatically due to either vegetation overgrowth 

  Fig. 14.3    A 1729 map of the survey region by Santo Semitecolo (Map courtesy of the Lefkas 
Historical Archive)       
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(western Greece receives more rain than any other part of the country) or intense 
construction activity and road opening especially along the coastal areas of 
Meganisi. In the smaller islands covered by thick and thorny vegetation, fi eldwalk-
ing could only take place along paths created by grazing animals or water erosion.

  Fig. 14.4    ( a )  Top : the Kythros grid. ( b )  Bottom : map showing the coverage at Kythros ( green ) and 
the areas with no access ( pink )       
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      Future Directions 

 However the results were positive. The survey recovered 20,000 artifacts and 30 
sites dating from the Paleolithic to the twentieth century, with a hiatus between 
Late Antiquity and the eighteenth century. The fi nds bridge the gap between the 
archaeological record of the Ionian Sea and that of mainland Greece (e.g., Bailey 
et al.  1997 ; Forsén and Tikkala  2011 ; Wiseman and Zachos  2003 ). More impor-
tantly they lend themselves to discussing and interpreting the island record in terms 
of cultural and natural events that are distinctive to the coastal areas of Western 
Greece. Working on very small islands in a geologically active part of the world, we 
have been aware that archaeological site preservation and visibility is largely depen-
dent upon eustatism, tectonic movements (including coastal uplift or subsidence 
and local sea-level rates of change) and high-energy events (including wave action 
and tsunamis). Thus although the Inner Ionian Sea Archipelago survey begun on 
land, we have developed a special interest in the sea and in the information still 
locked up on the drowned prehistoric landscapes of the Ionian shelf. 

  Relevant entries in EGA include Environmental Reconstruction in Archaeological 
Science; Glacial Landscapes: Environmental Archaeology; Greek Islands (Excluding 
Crete), Archaeology of ; Island Nation Sites and Rising Sea Levels; Submerged 
Prehistoric Landscapes; Survey Archaeology in the Greek Aegean World.        

  Fig. 14.5    The steep coast at southwest Meganisi. Arrows show the locations of a cave with sub-
merged fl oor ( lower ) and a multiperiod site on top of a limestone cliff near the recently opened 
road ( upper )       
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    Chapter 15   
 Archaeology in Advance of Motorway 
Construction in Ireland 

             Rónán     Swan    

        In the late 1990s, the Republic of Ireland decided to upgrade, develop, and expand 
its motorway network. Unlike other countries in Western Europe, Ireland’s motor-
way network had been largely undeveloped, with limited works in the 1980s and 
1990s. Under Irish legislation and associated government policy, archaeological 
sites are afforded protection and there is a duty on developers to minimize their 
impact on archaeological sites through either avoidance, preservation in situ, or, as 
a last resort, preservation by record (i.e., by scientifi c archaeological excavation). 

 The original strategy for dealing with archaeological sites on the early motorway 
projects was that known sites identifi ed during the environmental impact assess-
ment (EIA) would be excavated prior to construction while the discovery of previ-
ously undocumented sites would be left to monitoring during the main construction 
works, the subsequent excavations thus impeded the progress of the road-building 
program. Such an approach was unsatisfactory for several reasons. Archaeologically, 
it meant signifi cant sites might not be discovered until construction had commenced, 
with archaeological layers being truncated and damaged by the heavy plant and 
machinery, and perhaps leading to a loss of archaeological sites. It also resulted in 
claims from the construction companies arising from delays and additional costs 
relating to their work program. 
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 Cognizant of these challenges and the need to address archaeology in a responsible 
manner, the National Roads Authority and the Minister for Arts, Heritage, Gaeltacht 
and the Islands developed a code of practice in 2000 which created a framework for 
the treatment of archaeology on national road schemes. As a consequence, Project 
Archaeologists were appointed as members of road design teams to advise on the 
archaeological implications of decisions as they happened throughout the lifetime of 
the project. The code of practice also set out the duties and  responsibilities of both 
parties as well as the Project Archaeologists themselves (  http://www.nra.ie/
Publications/DownloadableDocumentation/Archaeology/fi le,3476,en.PDF    ). 

 One of the fi rst initiatives of the Project Archaeologists was to commission 
archaeological works to begin as soon as practicable ahead of the main construction 
works. For instance, during the design of the M3 and the M7/M8 motorways in the 
early 2000s, extensive archaeo-geophysical surveying was undertaken of the entire 
route, and the line of the route was altered to minimize its impact on potential 
archaeological sites (Fig.  15.1 ). Another initiative was for a detailed program of 
advance archaeological works to be undertaken to ensure early identifi cation and 
full excavation of previously unknown sites. Consequently, the entire road corridor 
would be investigated by tracked machines excavating centerline trenches with off-
sets under close archaeological supervision; typically more than 10 % of the route 
would be sampled in this fashion. Commencing these works early on also afforded 
opportunities to redesign routes (e.g., at Woodstown, Co. Waterford, thus avoiding 
a newly discovered Hiberno-Norse enclosed settlement).

   In the intervening period since the adoption of the code of practice, there has been 
considerable archaeological work undertaken on national road schemes. Over 
1,000 km along the routes of planned roads have been investigated providing a signifi -
cant sample (skewed, for the most part, to avoid known archaeological sites) for the 
study of the archaeology of Ireland. In the course of these archaeological works, it has 
become apparent that the previously unknown archaeology is every bit as rich as the 
monumental archaeology that so often characterizes Ireland, with over 2,000 sites 
being discovered, excavated, reported on, and published from absolutely every period 
from the very earliest settlement of the island up to the modern period (Fig.  15.2 ).

   This work has fundamentally changed our view of Ireland’s past. Taking just one 
example, previous studies depicted the Iron Age in Ireland as a blank period about 
which very little was known other than limited high-prestige artifacts and high- 
profi le royal sites; however, recent research from the University of Bradford using 
the results from the archaeological works on national road schemes paints a picture 
of widespread and ubiquitous activity throughout this period (Becker et al.  2010 ). 

 Another key aspect of motorway excavations in Ireland has been the emphasis on 
communicating the results of these works not only to fellow archaeologists but 
especially to the Irish taxpayers who ultimately pay for this work to be conducted. 
As a consequence a comprehensive strategy has been developed for communicating 
the results through site tours, exhibitions, conferences, websites, on-line databases, 
magazines, periodicals, and books (e.g., O’Sullivan and Stanley  2008 ; Deevy and 
Murphy  2009 ). 

R. Swan
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 The approach adopted by the NRA to archaeology on national road schemes 
provides a model which has ensured that archaeological goals and objectives can be 
achieved while still providing the essential national transport infrastructure. 

  Fig. 15.1    M7/M8 Portlaoise-Cullahill which was moved to avoid impacting on archaeological 
sites discovered during archaeo-geophysical surveying (Illustration: Margaret Gowen & Co. Ltd)       
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  Further information relevant to this section will be found in EGA under Cultural 
Heritage Management Quality Control and Assurance; Environmental Assessment 
in Cultural Heritage Management; Legislation in Archaeology: Overview and 
Introduction; Trackways in Archaeological Conservation and Preservation; 
Landscape Archaeology.       

  Fig. 15.2    Neolithic 
Trackway which dates 
from 3640 to 3370 BCE 
(Wk- 20960) discovered 
Edercloon, co. Longford 
during the advance 
archaeological excavations 
on the N4Dromod-Roosky 
scheme (Photograph: 
CRDS Ltd)       
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    Chapter 16   
 Digging Through Permafrost in Siberia 

             Vladimir     Pitulko    

        Permafrost is defi ned as ground that remains below 0 °C for at least 2 years. As a 
natural conservation agent, it provides an archive of environmental proxy records 
including biological materials of vegetable, animal and human origin, and artifacts, 
particularly those made of organic materials such as wood, bone (antler, ivory), or 
fi bers deriving from plants or animals. Permafrost may contain up to 60 % of ice or 
virtually none at all. Atmospheric heat and water alter deposits quickly, and dra-
matically affect the preservation of archaeological sites. Finding sites in this terrain 
still depends on artifacts or cultural layers exposed by chance. Test pits, aerial and 
geophysical methods have not been successful except for the most recent sites of 
approximately past 2,000 years or so. Early Holocene and Pleistocene sites, particu-
larly in Siberia, still remain fully frozen. Not many of them are known up to now, 
but in all cases, they are encased in ice-rich deposits. Experience of excavating such 
sites is so far limited to three cases – Zhokhov, Yana RHS, and Berelekh (Pitulko 
 2008 ). Excavation strategies are determined mostly by the depth of the site and the 
degree of icing. Where cover is thin,  area excavation  can be applied, but under a 
thick cover of frozen ground, it is necessary to approach from the side  in profi le . 
Examples of both these strategies are given here. 

 On shallow sites, after the frozen deposit is exposed in area, there are three steps 
in the investigation: (1) thawing, (2) drying (by evaporation and drainage), and (3) 
regular excavation of the now relatively dry cultural deposits. Steps (1) and (2) 
require permanent control. Fast thawing creates too much water and saturates the 
sediment. Forced thawing can be done if the host sediment is not deep frozen and 
has a low ice content. The best system is to rely on natural melting and evaporation 
under a summer breeze. Ideally, the area is large enough to be divided into three: 
one third thawing, another drying, and the last being excavated. Depending on 
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weather conditions, this allows the excavation of strata 5–10-cm thick each day. 
This method was successfully used at Zhokhov (Fig.  16.1 ), and resulted in the exca-
vation of cultural deposits extending over about 500 m 2 , to a depth of 3 m (Pitulko 
 2008 ). A sump is required to pump out the meltwater. Screening is achieved using 
water with a low pressure pump. In other respects, routine archaeological proce-
dures are followed.

   Deep sites, with a thick cover of overlain deposits, can only be accessed from a 
lateral exposure, for example, in a river bank as at Yana RHS (Pitulko  2008 ; Pitulko 
and Pavlova  2010 ). Here the overburden was 7–8-m thick, with an ice content of 
40–50 %, and included a polygonal grid of syngenetic ice wedges. It is always pos-
sible to clean up and record cultural layers seen in the profi le, and even to record 
some fi nds in situ. However, real excavations are possible only if the ice wedges are 
fi rst extracted from the archaeological deposit. This can be achieved by thawing if 
they are well exposed to the air and the bottom of the wedge is below the cultural 
layer. 

 As soon as the top of the wedge becomes thawed, it is shoveled out and the adja-
cent deposit can be excavated in a strip 1–2-m wide. Then the operation is repeated, 
gradually reducing the deposit in series of steps (Fig.  16.2 ). This prevents the 
remaining thawed deposits from collapse. Material that has been shoveled out is 
removed by pumping water through the natural erosional channels created by the 
ice wedges. This kind of excavation requires a large investment of labor. More than 
2,000 m 2  has now been excavated at Yana RHS.

  Fig. 16.1    Excavations of the Zhokhov site, 2004, by V. V. Pitulko (8,000 BP, New Siberian Islands, 
Russian Arctic)       
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   The radiocarbon dating of frozen sites in permafrost areas is tricky. Wood, 
 particularly in small pieces, is a fl oatable material and can be easily transported 
from elsewhere or deliberately recycled. Although the date of bone will relate 
directly to the death of the animal, some bone (e.g., mammoth) may be curated over 
long periods. Sediments themselves may transported through ice action. Dating of 
the host sediment may give dates approximately 2,000 radiocarbon years older than 
the date of plant remains they contain (Pitulko and Pavlova  2010 ). Errors can be 
avoided by taking many samples from above and below the cultural layers, as well 
as within them. 

  Further information will be found in EGA under Frozen conditions: Preservation 
and excavation; Polar Exploration Archaeology (North).       

  Fig. 16.2    Excavations on the river bank at Yana RHS, Northern Area, 2011 (28,000 BP, low Yana 
River, north of Yana-Indighirka Lowland: excavations by V. V. Pitulko)       
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    Chapter 17   
 A Tropical Rain Forest Site in Belize 

             Cynthia     Robin    

        Nestled in Belize’s lush tropical rain forest, the Chan site was long known to local 
farmers who still farm the area around the archaeological site. The area was noted 
by archaeologists in 1994 who were working on a regional settlement survey. 
The Chan project, a collaborative, international, multidisciplinary research project, 
began in 2002, bringing together a team of over 120 foreign and local archaeolo-
gists, botanists, geologists, geographers, chemists, computer scientists, artists, 
 students, workers, volunteers, and local community residents from Belize, the USA, 
England, Canada, and China (Robin  2012 ). 

 Chan was occupied by a farming community with a 2,000-year history (c. 800 
BCE–CE 1200) spanning the major chronological periods of ancient Maya society: 
the Preclassic, Classic, and Postclassic periods. Unremarkable in terms of commu-
nity size or architectural elaboration, Chan nonetheless fl ourished while the for-
tunes of nearby major Maya civic centers waxed and waned. Research at Chan was 
aimed at investigating the everyday lives of Maya farmers and the impact farmers 
had on Maya society. Given that 2,000 years is a long period of time, what did 
Chan’s residents do to facilitate the longevity of their community? 

 To address these questions, a three-staged research design was developed for the 
Chan project. Stage 1 involved a full coverage rain forest survey that utilized  Total 
Station  mapping and a  Geographical Information System  to digitally map the 
3.2 km 2  area of the community and record the 274 households and 1,223 agricul-
tural terraces that surround Chan’s community center (Fig.  17.1 ). In Stage 2, exten-
sive  coring  (using a post-hole digger) and full scale  area excavations  were conducted 
at all buildings in Chan’s community center, along with a 10 % sample of house-
holds (26 households) and associated outdoor activity and work spaces that  represent 
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the temporal, socioeconomic, and vocational variability within the community 
(Fig.  17.2 ). Excavation in this terrain involves careful clearance of vegetation and 
roots to reveal the archaeological features without damaging the stone structures or 
the trees. Stage 3 research, which was conducted in the fi eld in conjunction with 
stage 1 and 2 research to facilitate research collaboration, involved the analysis of 
roughly half a million objects of everyday life, one of the largest archaeological 
samples from a Maya farming community, and additionally incorporated scientifi c 
techniques of soil chemistry, paleoethnobotany, human bone, animal bone, obsidian 
sourcing, radiocarbon dating, and micro-artifact studies.

    The structures and assemblages were classifi ed and analyzed to produce a dated 
sequence of material practice at Chan over the two millennia. The terraced agricul-
tural landscape was constructed by cooperating farming families, and the agricul-
tural system developed and expanded through time. It avoided soil erosion and 
maximized water retention, incorporating complex small-scale irrigation and water 
storage systems. A forest management strategy maintained a diverse mature, closed- 
canopy, tropical forest even as the population expanded during the Classic period 
(BCE 250–900), and farmers had a growing need for fuel, construction material, 
and agricultural land. Extremes of wealth and power were avoided within the com-
munity, as all residents from the humblest farmer to the community leaders had 
access to a similar range of exotic items and lived in perishable houses with similar 
outward appearances. Ritual and political practices within the community incorpo-
rated all residents and focused on the community as a whole rather than individual 
community leaders. 

  Fig. 17.1    Undergraduate students Alex Miller, Shelley Khan, and Yasmine Baktash ( left  to  right ) 
set up a Topcon GTS 605 laser theodolite to digitally map Chan’s settlement (Photograph by James 
Meierhoff)       
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 This long-term stability contrasts with that of the opulent Maya civic centers with 
their towering temple pyramids that form the usual focus of Maya archaeological 
research. Avoidance of extremes of wealth and power, more equitable distribution of 
goods, consistency in health, and communal focus of ritual and politics are some of 
the socially effective strategies established by Chan residents. The sustainable forest 
management practiced at Chan is distinct from the more extractive practices seen at 
the larger Maya civic centers where royals culled the mature forest across the Classic 
period. The consistent presence of a low degree of biological stress in the Chan 
skeletal population indicates persistent good health at Chan. This contrasts with that 
seen at larger Maya civic centers where residents’ health declined by the end of the 
Classic period as indicated by increasing degrees of biological stress. 

 These studies, drawn from systematic fi eldwork at a seemingly unremarkable 
place such as Chan, thus offer important lessons about human societies, particularly 
in the matter of social and economic sustainability. 

  More information relevant to this section will be found in EGA under Agrarian 
Landscapes: Environmental Archaeological Studies; Maya Geography and Culture: 
Ancient and Contemporary; Mesoamerica: Subsistence Strategies by Region; 
Sustainability and Cultural Heritage.       

  Fig. 17.2    Archaeological illustrators Merle Alfaro ( seated ) and Nasario Puc ( standing ) illustrate 
a terminal deposit of broken ceramic on Chan’s central ritual structure. Excavators Lazaro 
Martinez, Everaldo Chi, and Ismael Chan ( left  to  right ) are in the background (Photograph by 
James Meierhoff)       
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    Chapter 18   
 Excavating a Rockshelter in Northwest Greece 

             Nena     Galanidou    

        Klithi is a limestone rockshelter on the right bank of the River Voïdomatis in 
Northwest Greece (Fig.  18.1 ). Between 1983 and 1989, archaeological excavations 
here directed by Geoff Bailey brought to light a sequence of Upper Paleolithic 
deposits exhibiting remarkable uniformity in their artifact and faunal assemblages 
(Bailey 1997). Hunter/gatherer groups of the late glacial period had used ibex and 
chamois for food, leather, and bone artifacts. They had collected fl int pebbles from 
the nearby river banks to manufacture an Epigravettian industry dominated by 
backed bladelets which were employed in hunting. Small endscrapers and other 
tools were employed in the working of hides and bone. Klithi is a low-diversity site 
and now features among other specialized ibex-sites that are typically found at high 
altitudes in or near the sort of rugged terrain that was the habitat of ibex herds.

   The  project design  combined on-site excavation aimed at producing data with 
high precision chronological and spatial resolution, with off-site work intended to 
place Klithi within its local (NW Greece) and regional (SE Europe) geographical 
and cultural context. To this end, detailed archaeological survey and paleoenviron-
mental and paleogeographic research were conducted in parallel with excavation. 

 The excavation program sought detailed insights into patterns of change and 
variability in the excavated record, vertically across stratigraphic layers and hori-
zontally in space. Prior to excavation, the shelter fl oor was cleared of the materials 
accumulated due to recent herding activity. It was then mapped on a 1 × 1 m grid 
with an alphanumeric designation and the major topographic features were pro-
jected on it (Fig.  18.2 ). Each grid was further subdivided into four quadrants, 
50 × 50 cm each, and for the most part, these quadrants were excavated in 5 cm spits 
as the minimum provenance units to which all fi nds are referenced. Beyond this 
arbitrary three-dimensional coordinate system, all excavated fi nds were also 
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  Fig. 18.1    Klithi rockshelter 
on the right bank of the River 
Voidomatis in Vikos Gorge 
(Photo courtesy of Costas 
Zissis)       

  Fig. 18.2    Klithi site plan, showing coverage by excavation year (Reproduced by permission of the 
MacDonald Institute for Archaeological Research)       
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 stratigraphically referenced in terms of the geological and archaeological features 
into a two-tier system:  contexts  defi ned as the smallest units of stratigraphic prove-
nance identifi ed during excavation on the basis of lithology, texture, and color and 
 strata , used (at Klithi) to denote groups of layers combined at post-excavation stage 
to represent a site-wide time unit. Small brushes and shovels were the main excava-
tion tools (Fig.  18.3 ). Horizontal plans of the deposit featuring specimens larger 
than 5 cm were systematically drawn throughout. Excavated sediments were 
 routinely dry-sieved and water-sieved (screened) in the river. Sorting, cataloguing, 
and study of artifacts and bones took place in the open air in the Vikos Gorge, on a 
river terrace under the plane trees, a magical spot indeed for archaeologists to set up 
their laboratory.

    The  excavation strategy  evolved in the course of the project. First and foremost, 
a deep sounding was opened at the front of the shelter, reaching a depth of 2.8 m, to 
preview the stratigraphy and establish the total time span of occupation (1983). 
Excavation later continued across a horizontal area in order to examine the spatial 
distribution of fi nds and features (1984, 1985), following the principles of French 
“grands décapages” with detailed three-dimensional piece plotting of each speci-
men to its nearest centimeter. This procedure was eventually abandoned in view of 
the extremely high densities of archaeological material encountered – on average 
26,424 lithic artifacts and 4,472 identifi ed bones per cubic meter. Subsequent exper-
iments with quadrants or miniquads (25 × 25 cm) (1986) were applied but were still 
slow, and it was evident that better scientifi c design could only come from knowing 
the character of the total deposit in advance. Hollow steel tubes 1 m long and 60 mm 
diameter were used to sample the deposit in six boreholes drilled in various parts 
of the shelter fl oor, including both excavated and unexcavated areas (1986, 1988). 

  Fig. 18.3    Excavating at Klithi with a small brush and a shovel. The excavator kneels on 
wooden plank and a foam cushion. The high density of artifacts is visible in the exposed surface 
(Photo courtesy of Geoff Bailey)       
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The deposits were relatively loose and unconsolidated scree sediments, with 
 relatively small clasts and high proportions of fi ner sediment. The maximum 
depth of scree deposits reached some 7 m in places, but the dense cultural material 
was confi ned to the upper 2 m. These 2 m of anthropogenic sediment corresponded 
to a mode of animal and lithic resource exploitation that remained stable for 
3,500 years. 

 Refi tting of lithic artifacts and quantitative analyses of spatial patterns were 
recruited to establish the spatial integrity of the deposits. Klithi, like other caves, 
contained a palimpsest of cultural material from overlapping occupations, a so- called 
time-averaged deposit, in which some redundant patterns of stable site structure were 
observed. A single major hearth area at the back of the shelter represented a complex 
stratigraphy of superimposed open hearths that was in use throughout the span of 
human presence on the site (Fig.  18.4 ). The repetitive use of the hearth area suggests 
a long-term familiarity of the Klithi inhabitants with the site and its physical features. 
One possible interpretation of this is that the rockshelter was in a remote part of the 
territory of a single group, which returned to the site periodically, relatively briefl y, 
probably during late spring or early summer, and re-used the existing facilities.

   The expedition was completed in 1997 with the publication of an integrated two- 
volume report, which described the research questions, the methods adopted, the 
fi ndings, and their interpretations step by step. Over the course of fi ve fi eld seasons, 
excavation at Klithi exposed 51.5 m 2 , representing approx. 1/5 of the total fl oor area 
available to the Upper Paleolithic occupants. The remaining 4/5 now lie intact, 
awaiting the archaeologists of the future to return to Klithi with refi ned recovery 
methods and a new set of questions (Bailey and Galanidou 2009). 

  Entries relevant to this section may be found in EGA under; Floors and Occupation 
Surface Analysis in Archaeology; Karstic Landscapes: Geoarchaeology.    

  Fig. 18.4    The hearth area at 
Klithi with tags marking the 
superimposed layers 
corresponding to open 
hearths. The strings mark the 
site grid used for planning 
(Photo courtesy of Geoff 
Bailey)       
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    Chapter 19   
 Excavation and Survey at Pinnacle Point 

             Simen     Oestmo      and     Curtis     W.     Marean    

        The transdisciplinary project centered on Pinnacle Point (the South African Coast 
Paleoclimate, Paleoenvironment, Paleoecology, and Paleoanthropology Project- 
SACP4) has as its primary goal to develop an integrated paleoclimate, paleoenvi-
ronmental, and paleoanthropological record for the south coast of South Africa 
spanning 400 to 30 ka, a time that spans the origins of modern humans. The African 
Middle Stone Age (MSA), a Middle and Late Pleistocene stone tool phase, domi-
nates the majority of this time span. The MSA in South Africa has gained increasing 
attention in debates about the antiquity of modern human behavior; some research-
ers arguing that the South African evidence suggests an early origin of modern 
behavior, while others suggesting a late origin. Resolution of these debates relies on 
two advances: improvements in our theoretical approach and an improvement of the 
empirical record in Africa. Fieldwork was initiated at Pinnacle Point (Mossel Bay, 
South Africa) to improve the empirical record (Marean et al.  2004 ). 

 The fi eld strategy uses state-of-the-art excavation and survey methods and tech-
niques to obtain precise and accurate data, relying as much as possible on digital 
data acquisition integrated into 3D models of the “paleoscape.” The paleoscape is a 
seamless model of land and sea that projects hunter-gatherer food resources at dif-
ferent climate states. We model that paleoscape with integrations of sea level and 
coastline change joined to species distribution modeling. A specifi c part of the 
transdisciplinary strategy is to use speleothem records to generate long, continuous, 
and tightly dated paleoclimatic and paleoenvironmental sequences for the MSA 
combined with other techniques (e.g., faunal change, phytoliths, magnetics) that 
enrich the environmental reconstructions. 
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 Pedestrian and mountain-climbing reconnaissance techniques revealed sites along 
the cliffs at Pinnacle Point. Today, wooden staircases and walkways provide access 
to most of the sites (Fig.  19.1 ). We use total stations to map all sites and landscape 
features, coding all visible features directly to handheld computers using drop-down 
menus programmed into survey software. Using both RTK GPS and direct total sta-
tion measurements, all coordinates are translated directly into the South African 
National Coordinate (SANC) reference system (Marean et al.  2004 ,  2010 ). The data 
is integrated into a GIS using ArcGIS, and a 3D paleoscape model is created.

   Our excavation recording system is designed so that every measurement made 
on-site of artifacts, features, sections, surfaces, and everything else is recorded by 
total station directly to handheld computer (Fig.  19.2 ). Total stations give all fi nds a 
3D provenience, and fi nds are given a unique barcode number and assigned to a 
square, quadrant, and stratigraphic unit. Bar code scanners are connected to hand-
held computers through USB cables, requiring little to no typing of specimen num-
bers or other observations. This signifi cantly reduces the transcription errors that 
plague fi eld recording (Dibble et al.  2007 ). We record both ends of elongated arti-
facts by total station to calculate orientation and slope of artifacts within strati-
graphic aggregates. We use artifact orientation to gain knowledge about site 
taphonomy (Bernatchez  2010 ). All non-plotted materials are gently wet sieved with 
fresh water through a nested 10 −3 –1.0 mm sieve (Marean et al.  2010 ).

   We excavate within 50 cm quadrants within squares, naming them by their bear-
ing: NE, NW, SE, and SW. Excavations within these quadrants are conducted fol-
lowing natural stratigraphic units (StratUnits: layers, features, etc.). These StratUnits 
are grouped into larger stratigraphic aggregates (layers) in the fi eld and then checked 

  Fig. 19.1    Pinnacle Point landscape. The wooden walkway leads to the entrance of cave PP13B       
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with 3D GIS analysis. All excavator accounts of StratUnits are recorded to forms 
(supplemented by notebooks) and then typed into a form-based database system. 
Sediment volume is measured during excavation and sediment samples are taken 
from every StratUnit. Subsamples of the sediment samples are used to measure 
magnetic susceptibility (MS) used to identifying evidence for human occupation, 
mainly due to the use of fi re at archaeological sites (Herries and Fisher  2010 ). 

 Section drawings are created by combining regular graph paper drawing with 
dense measurements of all stratigraphy and features using a total station directly to 
handheld computer, which links the section drawing to true grid space. We then digi-
tally rectify all our section drawing and photographs (Bernatchez and Marean  2011 ) 
to true grid space, which allows us to plot on those photographs all artifacts, dating 
samples, stratigraphic boundaries, and anything else removed from site (Marean 
et al.  2010 ). On-site checking of fi eld-acquired data eliminates most potential errors. 

 Optically stimulated luminescence dating (OSL), TT-OSL, and U-Th dating (also 
known as uranium series, U-series, 230Th/U) are used to maintain chronological 
control (Bar-Matthews et al.  2010 ; Jacobs  2010 ; Marean et al.  2010 ). Most OSL ages 
come from locations where we also conduct micromorphology. Micromorphology 
signifi cantly enhances our ability to understand sedimentary processes that are 
potentially problematic for OSL. Pinnacle Point research employs micromorphology 
regularly, as a foundation to stratigraphic analysis in complex depositional contexts 
(Marean et al.  2010 ; Karkanas and Goldberg  2010 ). We rely heavily on 3D GIS inte-
gration of all data and using ages, micromorphology, and stratigraphy to develop 
“life histories” of the caves (Fig.  19.3 ).

   Fieldwork at Pinnacle Point has yielded the earliest evidence for human exploita-
tion of marine resources, earliest securely dated use and modifi cation of pigment, 
early use of bladelet stone tool technology at PP13B by ∼164 ka, and early evidence 

  Fig. 19.2    Excavation in progress at cave PP13B (Photographs courtesy of SACP4)       
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for heat treatment of lithics at sites PP13B and PP5–6 (Marean et al.  2007 ; Brown 
et al.  2009 ; Thompson et al.  2010 ; Watts  2010 ). We have published, to date, the high-
est resolution speleothem record for Africa for the MSA for the time span 90–53 ka, 
which provides us with an unprecedented understanding of changes in rainfall and 
vegetation (Bar-Matthews et al.  2010 ). In addition, our tightly collaborative research 
has allowed us to detect correlations between the coastline distances, strontium iso-
tope ratios in the speleothems, and the abundance of shellfi sh in coastal sites (Fisher 
et al.  2010 ; Jerardino and Marean  2010 ). We attribute a portion of our success to the 
reliance on digital acquisition of data, which allows fast- and high-quality analysis 
of fi eld data, and the synergy created by our transdisciplinary approach, which 
allows quick insights that cross the traditional boundaries of science. 

  Entries in EGA amplifying the work at Pinnacle Point may be found in EGA under 
African Stone Age; Dating Techniques in Archaeological Science; Human Evolution: 
Theory and Progress; Human Evolution: Use of Fire; Hunter-Gatherers, 
Archaeology of; Hunter-Gatherer Settlement and Mobility; Hunting and Hunting 
Landscapes; Out-of-Africa Origins; Lithic Technology, Paleolithic; Island Nation 
Sites and Rising Sea Levels; Southern and East African Middle Stone Age: 
Geography and Culture; Stratigraphy in Archaeology: A Brief History.       

  Fig. 19.3    The inferred vegetation sequence from the Crevice Cave speleothem relative to southern 
hemisphere temperature change and major phases in the production of stone tools and use of raw 
materials in the southern Cape of South Africa. ( a ) The EPICA EDML d18O record (EPICA 
Community Members, 2006), ( b ) the Crevice Cave (Pinnacle Point) d13C ( green ) records with 
inferred grass regimes, ( c ) the major changes in stone tool phase, stone tool type, and raw material 
abundance in the southern Cape, and ( d ) the raw material abundances at archaeological site PP5-6 
(Bar-Matthews et al.  2010 : Fig. 11)       
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    Chapter 20   
 An Upper Paleolithic Living Floor at Monruz, 
Switzerland 

             Denise     Leesch    

        Upper Paleolithic living fl oors represent moments in the life of hunter-gatherers in 
the form of scattered fi nds and ephemeral features. Such sites are naturally vulner-
able to later activities and well-preserved examples are rare. 

 Investigating how such a site was composed is primarily achieved by fi ne strati-
graphic observation and later by refi tting of the recovered fl int artifacts, bone frag-
ments, and fi re-cracked rocks. The network of lines created by conjoined pieces 
whose location is recorded three dimensionally allows us to visualize intra-site 
dynamics and to establish the relative chronology of a site’s use. Further crucial 
information on the time depth of an archaeological horizon is obtained by studying 
the period(s) of the year during which a site was occupied. Special attention is there-
fore paid to screening the excavated sediments in order to recover all fragile organic 
elements that may be used for season determination, notably the teeth from very 
young animals, less than one year old, and the remains from small hibernating mam-
mals such as ground squirrel and marmot. Another major concern is to differentiate 
anthropogenic structures (e.g., pits and post holes) from natural features dug by bur-
rowing animals (e.g., collared lemmings or narrow-headed voles). Similarly, it is 
important to correctly identify naturally accumulated stones or other geological phe-
nomena that may evoke human-made structures. For that reason, the horizontal view 
of a living fl oor, however impressive it may be, needs to be completed by detailed 
stratigraphic documentation of all structures and features observed on the surface. 
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 Hearths are of special interest because they acted as focal points around which 
most of the technical, domestic, and social activities took place. In the vast majority 
of sites, however, charcoal has been destroyed and the soil shows no traces of heat 
action, thus making it diffi cult to precisely locate the combustion areas and other 
hearth-related structures. The approximate position of the hearths is then endorsed 
by confronting the spatial distribution of all thermally altered objects, notably fl ints, 
bones, and stones. In the rare cases of hearths still containing black sediment, the 
residues are screened separately in the laboratory and sorted under the microscope 
in order to extract all discrete remains such as charcoal fragments, charred seeds, 
bones, and fi sh scales, relevant for reconstructing the use of the hearths. 

 An exceptionally well-preserved Magdalenian living fl oor excavated in Monruz, 
at the edge of Lake Neuchâtel (Switzerland) in advance of motorway construction, 
offers an example of these techniques in action. The fl oor belongs to an open-air liv-
ing and processing site dated to c. 15,500 years ago (Bullinger et al. 2006). Due to 
high stratigraphic resolution, it was easy in this case to follow the micro-topography 
of the thin covering layer (c. 2.5-cm thick), so exposing the intact living surface at 
the very moment of its abandon (Fig.  20.1 ). Since the detailed distribution of fi nds 
and features is of paramount importance, it is necessary to avoid treading on the 
excavated surface: excavators work from platforms supported by scaffolding 
(Fig.  20.2 ). Dense bone and fl int scatters, together with extended patches of red 

  Fig. 20.1    The Magdalenian open-air site Monruz (Neuchâtel, Switzerland). The living fl oor 
yielded more than 40 well-preserved hearths and remains from at least 56 horses. The layer, though 
only c. 2–3-cm thick, has proved to be the result of repeated occupation episodes after successful 
horse hunts (© photo Y. André, Offi ce et Musée d’archéologie Neuchâtel)       
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ochre, were associated with more than 40 hearths of various types and dimensions 
(bowl-shaped and fl at structures). By refi tting several thousands of fractured stones, 
it could be demonstrated that all had been originally brought onto the site to cover 
hearths, so conserving heat – a combustion system characteristic of the Upper 
Paleolithic period. At that time, fuel was scarce and included only twigs of wood 
species, such as dwarf willow and dwarf birch, that grow low to the ground. By plac-
ing stones on top of the brushwood, the use of the hearths slowly released the heat 
they had accumulated during the short combustion phase. Stones that fractured in the 
heat were subsequently dispersed. Through precise mapping of the activity areas, it 
could also be demonstrated that most of the hearths were of multifunctional charac-
ter. Maintenance of hunting weapons was systematically performed less than 50 cm 
from the heat source, and sewing, as shown by the fractured bone needles, less than 
1 m away. Hide treatment, probably because it required more space, took place at a 
slightly greater distance from the hearth. With the focus on the larger hearths, it was 
possible to propose living units within the overall pattern of debris (Fig.  20.3 ).

     The Magdalenian site of Monruz is interpreted as a site that was occupied repeat-
edly following successful horse hunts. During each hunting event, only one to a 
maximum of three horses was killed. After the hunt, the whole group moved from 
its former camp location to this point where the horses were butchered and 
 consumed. According to the number of killed animals, the occupation lasted for one 
to a few weeks. While staying at this place, diverse smaller species such as ibex, 

  Fig. 20.2    In order to not disturb the original position of the fi nds, excavation of Paleolithic living 
fl oors is operated from a slightly elevated platform made from planks. The sediments are fi lled into 
buckets to be wet-sieved per ¼ of square meters, a well-adapted spatial unit for interpreting even 
discrete fi nd scatters (© photo Y. André, Offi ce et Musée d’archéologie Neuchâtel)       
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marmot, alpine hare, and various birds and fi shes were hunted in the surrounding 
area and brought to the camp where they were processed and eaten in the immediate 
vicinity of the fi replaces. No more than three large hearths functioned simultane-
ously. Thus, what appeared at fi rst sight to represent a single-occupation level was 
shown by careful excavation to correspond to a palimpsest created by repeated short 
habitation episodes during spring and summer. 

 So perfect an Upper Paleolithic picture did the Monruz deposit provide that part 
of it was extracted as a single block and removed out of the path of the motorway. 
It was enclosed in a container made from metal sheet piles and underlain by large 
pipes fi lled with concrete (dimensions of the block: 11 × 6 m × 2.5 m; weight: 400 t). 
The “box” was then loaded onto the platform of a trailer and taken to a new location 
where it could be studied without time constraint (Fig.  20.4 ).

  Fig. 20.3    Model of dwelling units based on the location of the large pit-hearths and charcoal 
 scatters (Leesch and Bullinger  2012 , Fig. 11)       
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    Entries in EGA relevant to this section include Floors and Occupation Surface 
Analysis in Archaeology; Leroi-Gourhan (André); European Middle Paleolithic: 
Geography and Culture; European Middle to Upper Paleolithic.       

  Fig. 20.4    Transport of a portion of a Magdalenian open-air site. This unusual operation was 
entirely fi nanced by the Swiss Federal Roads Offi ce (© photo Y. André, Offi ce et Musée 
d’archéologie Neuchâtel)       
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    Chapter 21   
 On the Beach in Remote Oceania 

             Mike     T.     Carson      and     Hsiao-chun     Hung    

        The character and date of the earliest settlement of the remote Pacifi c Islands 
remains an important research objective. Tracing human origins in “Remote 
Oceania” reveals a series of west-to-east migrations, ultimately from southern 
coastal China before 6,000 years BP (Bellwood et al.  2011 ). In the far west of 
Micronesia, the Mariana Islands have become known as the home of the oldest 
archaeological sites of Remote Oceania, dated 3,500–3,300 years BP (Fig.  21.1 ).

   We are only now achieving some clarity on where to fi nd sites, in a manner that 
conforms to CRM constraints. The local governments consider excavations to be 
destructive to cultural heritage resources and harmful to the natural environment. 
Archaeological excavations are therefore undertaken only in strict compliance with 
government regulations, which are not always conducive to archaeological visibility. 
The normal procedures use  shovel tests , holes 10–20 m apart dug the size of a shovel 
blade and sieved through a 6 mm mesh, to fi nd sites, and  test pits , 1 × 1 m in plan taken 
down by trowel, to investigate them. Monitoring of a machine-dug trench has become 
standard procedure for archaeological resource management in beach settings. 
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 Nearly all sites in the Marianas are found through  surface reconnaissance , 
 walking at close intervals (usually 5 m) through the dense jungle, sometimes aug-
mented by transects of  shovel testing  where the ground visibility is particularly 
diffi cult. This approach works well in areas with little or no soil development, where 
site remnants are easily accessible. In fact, most island terrain fi ts into this category, 
bearing perhaps 20–30 cm of rocky silt or clay directly over solid bedrock. Using 
little or no excavation, this strategy has been successful for mapping and recording 
sites of the more recent time period, roughly within the last 1,000 years. Megalithic 
house pillars and capitals (locally called  latte ) mark most residential sites. Broken 
pottery is littered almost everywhere, along with lesser amounts of stone and shell 
adzes and other such durable tools. 

  Fig. 21.1    Island-wide terrain model of Guam in the Mariana Islands showing ( a ) conditions 
3,500–3,000 years BP and ( b ) modern conditions (Modifi ed from Carson ( 2011 ))       
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 For the most ancient sites, dating to 3,500–3,300 years BP, the best chance of 
fi nding a preserved archaeological deposit is to search in the beach sand. These 
locations fortuitously match expectations of where the earliest islanders lived, near 
productive crop-growing soils and bountiful coral reef ecosystems. The beaches as 
seen today, however, are recent geological formations. The ancient sea level stood 
1.8 m higher than today, plus the earliest sites are at least 1–2 m beneath today’s 
sandy beaches and 100 m or farther inland from modern shorelines. These circum-
stances teach us two things. First, the coastal terrain has been transformed substan-
tially since the time since the sites were fi rst inhabited. Second, exploratory survey 
for the most ancient sites cannot rely on surface fi nds, and researchers must dig 
deeply in locations that may not appear immediately obvious. 

 Taking into account these formation processes, a paleo- terrain model  can be 
used to depict the approximate coastal topography at the time when the oldest sites 
were inhabited (Carson  2011 ). The model has been continually refi ned by  test pits  
and trenches that give precise locations, depths, and dates of ancient sedimentary 
layers, whether or not they contain archaeological materials. The most thorough 
work has been in Guam, the largest and southernmost of the Mariana Islands. 

 At Ritidian on Guam, dozens of small test pits, each 1 × 1 m, were dug at 10-m 
intervals throughout an area targeted by the paleo-terrain model (Fig.  21.2 ). The 
most ancient deposit was found only in one of these test pits, meaning that the origi-

  Fig. 21.2    Setting of 3,500–3,300 years BP beach site at Ritidian, Guam, now more than 100 m 
from modern shoreline and 2.5 m beneath the surface       
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nal site covered a rather small area less than 20 × 20 m in total. The deepest cultural 
layer was buried more than 2.5 m deep and more than 100 m from the present shore-
line. The ancient shoreline context was dated 3,500–3,300 years BP by radiocarbon. 
Exceptionally thin (1–2 mm) red-slipped pottery fragments were refi tted, represent-
ing 10–20 % of two different small bowls or jars, plus more than 55 % of another 
shallow open bowl. The oldest site layer at Ritidian was sealed beneath a zone of 
1 m of hardened beach sand (calcrete) that solidifi ed after the site had been buried, 
creating a barrier that few archaeologists would attempt to breach. The excavation 
required chiselling of large solid blocks of calcrete, later dissolved in mild (5 %) 
acid and sieved through half-mm wire mesh for full recovery of the constituent 
artifacts and midden. Beneath the calcrete, the loose beach sand was removed by 
trowel and sieved through half-mm mesh for consistent recovery.

   The most thoroughly studied early period Marianas site has been on the southern 
coast of Tinian, 100 m inland from the famous megalithic  latte  ruins of the House 
of Taga. An excavation slightly larger than 16 m 2  here proceeded by hand troweling 
of  stratifi ed layers , each internally divided into  arbitrary levels  10 cm thick. This 
strategy uncovered an arrangement of post-moulds, hearths, and other features of an 
ancient living fl oor dated about 3,500–3,400 years BP (Fig.  21.3 ). Among 30,000+ 
earthenware pottery fragments, more than 150 exhibited fi nely impressed, stamped, 
and incised decorations on a red-slipped surface. Chert adzes and fl aked tools, shell 
beads and pendants, fi shing hooks, shellfi sh remains, and bones of fi sh, turtle, and 
birds completed the assemblage.

    Entries in EGA relevant to this section include Environmental Reconstruction in 
Archaeological Science; Geoarchaeology; Landscape Archaeology.       

  Fig. 21.3    Arrangement of post-moulds, hearths, and other features in ancient living fl oor 
3,500–3,400 years BP, 100 m landward from House of Taga, south coast of Tinian       
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    Chapter 22   
 Defi ning the Neolithic on the German  loess  

             Daniela     Hofmann    

        The Linearbandkeramik (Linear Pottery culture, LBK) is the earliest Neolithic cul-
ture so far defi ned in Central Europe. At its maximum extent, it reaches from west-
ern Hungary (where it emerges around 5600–5500 cal BCE) to the Paris Basin, into 
Ukraine, and as far as the Northern European Plain. The LBK is characterized by a 
distinctive style of pottery (with linear bands) and monumental wooden longhouses 
fl anked by pits. Enclosures and burial grounds also occasionally occur. In the earli-
est phase (until about 5300 cal BCE), material culture is more uniform, but this 
gives way to increasing regionalization until the LBK is fi nally replaced by a series 
of successor cultures, a regionally varied process completed by about 4900 cal BCE. 

 Most LBK sites are located on fertile  loess  soils, on the terraces of river valleys. 
Loess is a wind-borne glacial sediment deposited during the Ice Age which turned 
to fertile black earth. Subsequent decalcifi cation and brunifi cation have since 
degraded these soils, a process which began before the Neolithic and continued to 
at least the Iron Age. It has resulted in the top  A horizon  becoming much more 
lightly colored, and this has obscured the top sections of any Neolithic features and 
parts of their stratigraphy. Degraded black earth also began to fi lter downwards 
through cracks, so that the cuts of features are now often indistinct and smudged. 

 After the Neolithic, but particularly after the Roman period, cultivation caused 
erosion in higher parts of slopes and the consequent deposit of colluvium in the river 
valleys. Where loess soils are still being plowed today, LBK sites are easy to locate 
from pottery on the surface, but generally at least half a meter of their deposit has 
been lost through plowing. Old ground surfaces and fl oor layers are thus not pre-
served, leaving only traces of cut features. Conversely, any sites in valley bottoms 
are now buried under colluvium. Bone is also not well preserved in many areas 
(Schalich  1988 ). One diffi culty in digging a Bandkeramik site is hence to identify 
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features which have virtually blended into the surrounding loess (and which may 
only become visible over time, or in specifi c weather conditions). 

 The destruction of a large part of the Aldenhoven Plateau in the German 
Rhineland in the course of opencast lignite mining in the 1970s and 1980s fi rst pro-
vided an opportunity to study a whole LBK landscape and has fundamentally 
framed the way we approach this culture. An entire valley comprising nine LBK 
settlements and one burial ground was excavated under rescue conditions in a proj-
ect led by Jens Lüning, revealing hundreds of intercutting houses alongside pits and 
earthworks (Fig.  22.1 ).

   The main challenge became to understand the chronological development and 
settlement structure of the sites. Sequencing was mainly achieved by pottery  seriation 
and resulted in the defi nition of 14 chronological phases. On the basis of dated pits 
associated with house plans, it was shown that houses shifted within a circumscribed 

  Fig. 22.1    Plan of the settlement of Langweiler 8 (After Stehli  1994 , p. 87)       
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area of the settlement, termed a “yard” (Zimmermann et al.  2005 ). Contemporary 
houses were hence tens of meters apart from each other, while overlapping house 
plans were separated by several phases. The duration of each phase was estimated at 
around 25 years. In addition, on the basis of production waste, it emerged that the 
largest settlement in the valley, Langweiler 8, imported high- quality fl int from the 
Netherlands, which was then passed on to other sites. Environmental analyses also 
indicated that the area was rapidly abandoned at the end of the LBK, when there was 
a distinct reforestation episode (Zimmermann et al.  2005 ). 

 Excavation method has usually employed the  spit , where the deposit is lowered 
in an artifi cial horizontal slice c 10 cm thick (American  arbitrary layer ; here often 
called a  planum , pl.  plana ). Pits may be  box-sectioned  (where the section is extended 
into subsoil), and all the material collected together and attributed to the feature. 
Otherwise a subterranean feature may be divided into  quadrants , each excavated in 
artifi cial spits. Excavating alternate quadrants gives continuous orthogonal profi les 
through the feature fi ll (Fig.  22.2 ). Where layers are hard to distinguish visually or 
features are complex, the latter is the preferable method as it allows for both hori-
zontal and vertical control. These approaches have their rationale in the diffi culty of 
defi ning edges, the need to control untrained helpers and time constraints.

   Although it is hard to overstress the range and quality of the previous work car-
ried out under diffi cult conditions, newer projects have challenged many aspects of 
the original models. For example, at Vaihingen in southwest Germany, two pottery 
styles existed simultaneously and were associated with different yard clusters, 
termed “clans” and also defi ned by other material culture and economic preferences 
(Bogaard et al.  2011 ), and this spatial dimension may also be important in the 

  Fig. 22.2    Part of the Bandkeramik site of Wang (Lower Bavaria) under excavation, showing parts 
of a house and associated features (Photo: Alasdair Whittle)       
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Rhineland. Rather than self-suffi cient households, there could have been factions 
within each LBK site, an aspect which can only be addressed by excavating large 
parts of a site and comparing artifact distributions in detail. 

 Future method should focus on obtaining more stratigraphic information and on 
the elucidation of formation processes. Layers can be hard to recognize, and how pit 
fi lls formed remains elusive. Was chronologically homogenous material deposited 
quickly, or are we dealing with mixed assemblages, perhaps in a secondary posi-
tion? To answer these questions, material should at the very least be collected in 
artifi cial spits and investigated for refi ts, with additional methods such as micromor-
phology employed where possible. However, there is scope for stratigraphic excava-
tion at some LBK sites, and this should be attempted where possible to better 
understand formation processes and sequence. As always, the methodology adopted 
must remain fl exible and respond to the individual conditions of each project. 

 There is also much scope for further radiocarbon work. Many existing dates have 
been taken from the charcoal of long-lived species or from bulk samples. This is of 
doubtful value. As it is currently debated whether the “earliest” and subsequent 
phases of the LBK culture overlap, tighter dating frameworks are needed. The prob-
lem is even more acute for the beginning and ending of the LBK. Mesolithic groups 
could have coexisted with the LBK for varying durations, and it is unclear whether 
the transition to the post-LBK cultures was dramatic and rapid, or a slow mosaic 
process with several generations of coexistence. 

  Information relevant to this section may be found in EGA under Europe: Mesolithic-
Neolithic Transition; Excavation Methods in Archaeology; Radiocarbon Dating in 
Archaeology; Neustupný, Evžen; Zvelebil, Marek.       
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    Chapter 23   
 Crannóg Investigations in Scotland 

             Anne     Crone      and     Graeme     Cavers    

         Crannogs  are types of artifi cial islands, made or signifi cantly modifi ed by human 
agency, which, with the exception of one example in Wales, are found only in 
Scotland or Ireland. The majority of dated examples were built in the fi rst millen-
nium BC but they continued to be built and used episodically until the early modern 
period. They generally take the form of a foundation of organic materials and stone 
carrying a platform of timber logs or planks raised above water-level (Fig.  23.1 ). 
The island may be connected to the shore by a timber causeway. On top of the tim-
ber platform, buildings were erected made of timber, and in later periods, of stone. 
The great archaeological asset of the crannog is that organic materials such as struc-
tural timbers, wooden artifacts, textiles, and food debris discarded in the lake are 
preserved in cold anaerobic conditions.

   Most known crannogs survive as islands surrounded by water, but some are com-
pletely submerged and others are now drying out in drained agricultural land.  Site 
formation  is critical to understanding and interpreting crannogs (see SWAP  2007  for 
discussion) but is not easy to resolve without large-scale intervention. Although most 
excavated examples appear to have been constructed by dumping material into the 
loch to form a mound (known as a  Packwerk  construction), a pile dwelling construc-
tion has been proposed for other sites. This clearly has implications for the interpre-
tation of materials found in the core of the mound: do they represent occupation 
debris which has built up under the pile dwelling or do they represent relict material 
used in the construction of the mound which predates the occupation of the crannog? 
Soil micromorphological studies, such as those carried out on some Swiss lake vil-
lages (Wallace  2000 ) and Lithuanian lake dwellings (Menotti et al.  2005 ), might 
resolve these issues, but coring through stony mounds has not yet proved possible. 
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 Scottish lochs are particularly cold and murky, and extensive  underwater 
 excavations  have only been carried out in the larger (clearer) Highland lochs, at 
Oakbank crannog in Loch Tay (e.g., Dixon  2004 ) and Ederline crannog in Loch Awe 
(Cavers and Henderson  2005 ). At both sites, a basket of techniques adapted from 
shipwreck excavation and the investigation of continental lake villages was 
employed, with removal of silt carried out using a Venturi system water dredge (see 
Dean et al.  1992 ). Although Scottish lochs present a challenging environment in 
which to excavate, crannogs are generally located in water less than 6-m deep, allow-
ing divers to work for long periods of time using surface-supplied air (Fig.  23.2 ).

   Buiston, in Ayrshire (Crone  2000 ), is an example of an excavated “dryland site,” 
which had been drained in the nineteenth century and now lay within a boggy but 
accessible fi eld (Fig.  23.3 ). Coring demonstrated that, despite the drainage, signifi -
cant organic deposits survived. The site was initially treated as a  box excavation  
with small trenches separated by baulks. Water management soon became a crucial 
issue and a deep trench was subsequently cut across the site which served as a sump 
from which the water could be pumped. The trench had another advantage in that 
the substructure could be fully investigated and it provided greater stratigraphic 
control; dark organic deposits are much more clearly seen in section than in plan. 
Water levels were also an issue at Cults Loch and Whitefi eld Loch, both in SW 
Scotland, restricting the areas that could be excavated in plan. The Cults Loch cran-
nog is a promontory extending out into the loch, while Dorman’s Island, in 
Whitefi eld Loch, survives as a tree-covered island which had to be reached by boat. 
In both cases, narrow, “sacrifi cial” trenches were dug around the edges of each 
trench to act as sumps and keep the central area of the trench relatively dry.

  Fig. 23.1    A Crannóg in Loch Nell, Argyll. The majority of crannógs survive as vegetation- covered 
mounds projecting just above the water       
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   Placing crannogs in their contemporary physical and social landscapes is now 
recognized as key to their understanding and is central to the research agenda of the 
Scottish Wetland Archaeology Programme (SWAP  2007 ). The crannogs in 

  Fig. 23.2    Underwater excavations at Ederline crannog, Loch Awe. Divers excavating below water 
are supported by a safety supervisor based on a scaffolding platform above the site       

  Fig. 23.3    Excavation underway on the seventh century CE “dryland” crannog at Buiston, Ayrshire. 
The stone hearth and wooden fl ooring of a round house lie to the  left  of the photograph while on the 
 right , the palisaded walkway, which formed the defensive perimeter of the crannog, curves around       
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Whitefi eld Loch and Cults Loch were selected for investigation following a 
 systematic review of the evidence and subsequent fi eld assessment, which identifi ed 
the rich later prehistoric landscape within which they both sit (Cavers and Crone 
 2010 ; Cavers et al.  2011 ). Reconstruction of the contemporary landscapes, includ-
ing excavation of neighboring cropmark sites, formed part of the program. 

  Information relevant to this section may be found in EGA under Anaerobic 
Conditions (Bogs, Waterlogged, Subaquatic): Preservation and Conservation; 
Underwater Sites in Archaeological Conservation and Preservation.       
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    Chapter 24   
 Investigating Tells in Syria 

             Wendy     Matthews    

        Archaeological mounds form when activities and settlement were conducted at a 
site over time and sediment and material accumulation rates exceed those of trunca-
tion or erosion. In Southwest Asia an archaeological mound is called a “tell” in 
Arabic, “tepe” or “chogha” in Farsi, and “höyük” in Turkish. In the ancient Near 
East, mounds may vary in size from c. 30 m to 1 km in diameter and in height from 
c. 1 to >43 m (Fig.  24.1 ). The archaeological investigation of these mounds presents 
a range of major challenges: (1) low mounds and the bases of mounds may be 
masked by several meters of sediments from rivers, hill-wash, or erosion; (2) early 
levels may be buried below many meters of later settlement and diffi cult to access; 
(3) materials may be recycled and redeposited throughout a mound by successive 
construction and digging of pits or graves, for example; (4) with shifting settlement 
patterns and variations in construction and leveling, mounds are not uniform “layer 
cakes” and include truncated or eroded areas; and (5) mounds may represent only 
one aspect of settlement patterns and strategies, but may be overrepresented in fi eld 
investigations due to their predominance in the landscape. Mound sites nevertheless 
often provide rich sequences of well-preserved deposits and many aspects of eco-
logical and social strategies. The examples below are largely from interdisciplinary 
excavations in Syria.

    Satellite imagery, aerial photography, surface surve y, and  geomorphology  have 
been applied to study the extensive networks and landscapes of large and small sites 
in the steppe regions of northern Syria, as in the Tell Hamoukar survey (Ur  2010 ). 
Here, satellite pictures showed that many tell sites were connected by radial route-
ways that formed from at least the fourth millennium BCE. Surveys of artifacts, 
notably pottery, on large and small tell sites, have identifi ed several major peaks in 
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settlement in northern Syria, notably in the mid-late fourth and mid-third millennia 
BCE, as well as decline, as in the late third millennium BCE during a period of 
climatic stress, when many large sites were partially abandoned and smaller sites 
along watercourses were frequented (Wilkinson  2003 ). 

 At the scale of individual tell sites, specifi c periods and types of activity areas 
have been  evaluated  by close integration of studies of  surface materials  and tell 
 geomorphology  and  topography  to detect in situ materials in actively eroding areas 
of mounds. By these methods, previously unexplored and otherwise deeply buried 
levels from the Ninevite fi ve periods of the early third millennium BCE were exca-
vated at several points around the large mound of Tell Brak, including a small tem-
ple/shrine (Fig.  24.1 ; Matthews  2003 ). 

 Rapid extensive investigation of subsurface features and buildings at tell sites 
have been very effectively investigated by  geophysics , as in the recovery of the 
whole plan of the lower town of the mid-third millennium BCE at Chuera, by  sur-
face scraping , as at Tell Brak (Matthews  2003 ), and by  mechanized sweeping , as at 
Sheikh Hamad. Walls, features, and fl oors were often constructed from compressed 
mud or mud brick and mud plaster. These may show clearly (Fig.  24.2 ), but when 
the fi ll around them is from similar materials (e.g., from leveling or collapse), they 
may be more diffi cult to detect.

  Fig. 24.1    Aerial view of excavations and large monumental buildings at Tell Brak, Syria (43 m 
high, >800 m long, and 40 ha in size) (After Gerster  2003 : Fig. 32)       
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   The defi nition of walls and surfaces depends on close observation of the 
 characteristics of deposits and interfaces between layers. The edges of walls can be 
identifi ed in plan by shaving clean the excavation surface with a hoe or trowel if 
deposits are moist or by cleaning briskly with a large brush if dry. During excava-
tion, wall and surface faces can be detected by looking and feeling for changes in 
composition, texture, structure, and fractures along edges or surfaces using a small 
pick or trowel. Section profi les provide an important  refl exive  record of deposits and 
features as they are being excavated and should be kept clean (an artist’s palette 
knife is particularly effective) and regularly examined at the edge of trenches or in 
strategic sections through features and fl oors. Records are made of structures (build-
ings), features (walls, hearths), and layers (fl oor deposits or fi lls) using digital pho-
tography and videos, high-precision architectural survey, plans, section drawings, 
and written descriptions. 

 The detailed histories of buildings and settlements have also been studied using 
techniques for analyzing sequences of fl oors and activity residues, such as 
 microstratigraphy  and  micromorphology  (microscopic analysis of layer content and 
sequences) (Fig.  24.2 ; Matthews  2003 ) and  chemical mapping  (as at Çatalhöyük, 
Turkey). An increasing range of analyses can be conducted in the fi eld. These 
include portable X-ray fl uorescence to characterize architectural and artifactual 
materials and activity residues (e.g., high phosphorus concentrations), and micro-
scopic analysis of spot samples of sediment to look for plant phytoliths and dung 
spherulites to identify animal pens, for example, and thereby inform excavation and 
sampling strategies (as conducted by the Central Zagros Archaeological Project 
[  http://www.czap.org/    ]). Exemplary interdisciplinary scientifi c analyses of spec-
tacular burials at the mid-second millennium BCE site of Qatna, in western Syria, 
include study of the human remains, artifact materials and technology, and organic 
residues within the vessels. 

 Large-scale long-term research excavations at major tell sites are providing 
major insights into the diverse structure and histories of these settlements including 
changing social and political organization, economies, and ritual practices, which 
are becoming increasingly well defi ned. Examples in Syria, from regional and local 

  Fig. 24.2    Micro-history 
of a large walled building 
and surfaces in a street in 
area HS3, Tell Brak. Location 
of blocks for microscopic 
analysis of sequences also 
shown       
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centers, include Ebla, Tell Brak (Oates et al.  2001 ), and Tell Beydar in the third 
 millennium; Tell Leilan in the second millennium BCE; and Sheikh Hamad in the 
fi rst millennium BCE. Rescue excavations are also contributing to research. 
For example, the integration of the archaeobotanical and archaeozoological data 
from rescue excavations at several small sites along the Khabur river, sampled prior 
to their fl ooding by dam waters, has enabled study of major developments in 
the intensifi cation of agriculture in the fi fth-third millennia BCE in this region 
(Fortin & Aurenche  1998 ). 

 The results from many of these projects have been closely integrated in regional 
conferences, workshops, and major chronological and environmental research proj-
ects and frameworks, such as ARCANE (  http://www.arcane.uni-tuebingen.de    ), and 
extensively published. Some sites have been conserved and presented for public 
display and dissemination in situ, within museums and on websites. 

  Relevant information may be found in EGA under Aerial and Satellite Remote 
Sensing in Archaeology; Aerial Archaeology; Çatalhöyük Archaeological Site; 
Surface Survey: Method and Strategies .      
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    Chapter 25   
 Terp Excavation in the Netherlands 

             Johan     A.    W.     Nicolay    

        Before the fi rst sea dykes were constructed in the twelfth or thirteenth century CE, 
the coastal area of the Northern Netherlands was dominated by extensive salt-marsh. 
Habitation in this unstable maritime landscape was concentrated on relatively high 
ridges, often along tidal gullies. Because such ridges were still subject to fl ooding 
several times a year, people had constructed artifi cial dwelling mounds or  terps  
(in Dutch:  terpen  or  wierden ) from the fi rst colonization of the salt-marsh area in 
seventh century BCE. They started with one or more small house platforms, which 
were gradually raised and extended with layers of sods, dung, and trash. The 
present- day terps, often still clearly visible in the fl at landscape, represent the fi nal 
phase of their development. Although being constructed for a different reason and 
in a different landscape, terps can be compared to  tells  in the Eastern Mediterranean, 
also comprising many overlapping habitation layers that may cover a period of 
 several thousand of years at the same site. 

 The current method of excavating terps was largely developed during a research 
project at the site of Wijnaldum-“Tjitsma,” in the northwestern part of Friesland 
(Besteman et al.  1999 ). Following the discovery of an 17 cm long, gold disc-on-bow 
brooch (c. CE 600), the universities of Groningen and Amsterdam joined forces to 
get a better understanding of the archaeological context of this exceptional, probably 
royal fi nd. Between 1991 and 1993, a total of 8,000 m 2  was excavated, 7 % of the 
terp’s total volume. This project pioneered a new strategy, which involved  stripping  
with a mechanical excavator, the systematic use of a  metal detector  (resulting in the 
unprecedented number of c. 5,000 metal fi nds), and  wet screening  (e.g., resulting in 
the discovery of gold drops, sherds of glass vessels, and numerous fi sh-bones). 
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 A cross of two areas was opened, measuring 210 × 76 m. The top soil was 
removed by a mechanical excavator in layers of 5 cm or less at a time and the sur-
face checked for metal fi nds with a detector. The fi rst archaeological horizon gener-
ally appeared at a depth of 40–60 cm below the present ground surface, whereupon 
it was cleaned by hand, drawn, and photographed (Fig.  25.1 ). All  negative features  
and  sod - walls  were  sectioned  and documented, and the soil from all features was 
wet screened with a mesh width of 4 mm. Organic- or fi nd-rich features were also 
sampled for zoological and botanical remains. This process was repeated at the next 
level, which was usually 20–25 cm below the previous one. Locations of excep-
tional fi nds, like sherds concentrations or human and animal skeletons, were exam-
ined in greater detail.

   Some refl ections on this methodology suggest future developments. The record-
ing of the site using the  planum method  has the disadvantage of disconnecting fi nds 
and features belonging to the same cultural layer and disconnecting the horizontal 
horizons and the vertical sections, since these are recorded separately. The Wijnaldum 
experience showed that such links can only partly be made afterwards, even by using 
three-dimensional reconstructions of digitized drawings. Ideally, the original 
surface of the cultural layers should be excavated, and recorded in three dimensions. 

  Fig. 25.1    Excavating a 
horizontal level at the terp 
site of Wijnaldum-“Tjitsma” 
(Friesland): After the top soil 
is removed with a mechanical 
digger, the archaeological 
level is cleaned using a fl at 
shovel, revealing the outlines 
of features cut into the clayey 
soil. Today, precision 
machining with a grading 
bucket may leave a surface 
clean enough to excavate 
(Photo: University of 
Groningen, Groningen 
Institute of Archaeology)       
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In practice, large-scale terp excavations have already become too  time- consuming 
and too expensive to encourage the extra burden of stratigraphic excavation. 

 One new research method that is economic and effective makes use of existing 
sections already cut through known terp sites. Between 1840 and 1945, about two- 
thirds of all terp sites in the Northern Netherlands were completely or partly dug 
away, to be sold as humus to enrich the sand and peat soils in the hinterland. These 
sites can be investigated by cleaning the escarpment of the surviving intact mound 
(Fig.  25.2 ). In this way sections of 100–200 m long and 3–4 m high can be studied 
in only 4–5 weeks without eroding the remaining terp. Added to the results of 
 “traditional” excavations, these  free sections  give valuable insights into the struc-
ture, chronology, and conservation of terp sites in different parts of the Northern 
Netherlands (see Nicolay  2010 ).

    More information will be found EGA under Adaptation in Archaeology; Human 
Impacts on Ancient Marine Ecosystems; Maritime Landscapes.       

  Fig. 25.2    Recording a “free section” at Anjum (Friesland). Interfaces between layers are outlined 
on the surface of the cleaned section and labeled, before being recorded with written descriptions, 
measured drawings, and photographs. Objects disturbed or located by metal detector are assigned 
to their layer of origin. The stratifi ed sequence seen in section provides a basic narrative for the 
occupation of the terp (Photo: University of Groningen, Groningen Institute of Archaeology)       
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    Chapter 26   
 A Terramare Site on the Po Plain in Italy 

             Mauro     Cremaschi    

        The “Terramare” are banked and moated villages dating to the Middle and Recent 
Bronze ages (1600–1150 year BCE), located in the alluvial plain of the Po river, 
northern Italy. They are witness to a complex society, whose subsistence was based 
on intensive agriculture, pastoralism, and long-range trade (Barfi eld  1994 ). The 
Terramare people fi rst carried out a radical clearing of the Po plain to provide land 
for intensive agriculture, and changed the natural drainage by digging canals and 
ditches to feed moats surrounding the villages and to irrigate the fi elds in the coun-
tryside (Cremaschi et al.  2006 ). The culture reached its apogee, along with a prolifi c 
population, at the beginning of the Recent Bronze age, but at the end of this period 
suffered a societal collapse that led to the abandonment of the villages in a few 
generations (Cardarelli  2010 ). 

 The Terramare have been a major subject of research by the Italian pioneers of 
prehistoric archaeology (Pearce  1998 ), but had been neglected for at least 60 years, 
and were thought to be almost destroyed by quarrying for soil during the nineteenth 
century. But at the beginning of the 1970s, geomorphological mapping of the Po 
plain, using aerial photography, demonstrated that the Terramare had largely 
 survived quarrying. From that period onward, several projects have marked a new 
stage in their study (Bernabò Brea et al.  1997 ). 

 In the framework of this renewed interest, the archaeological excavation of Santa 
Rosa took on the task of extensively exploring a Terramara village, with the explicit 
aim of shedding light on its architectural structures and its development over the 
400 years that the village lasted. The Santa Rosa site was selected by virtue of 
its good state of preservation and because it was threatened with destruction by 
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agricultural work. The site was defi ned by aerial photography, which revealed its 
limits in outline (Fig.  26.1  left). Subsequent geophysical survey showed up areas of 
high and low conductivity, indicating areas dominated by wet and dry features 
(color coded on Fig.  26.1 , right). The interpretation is of two settlements, each sur-
rounded by clay ramparts and moats.

    Excavation  has been carried out under the aegis of the 
SoprintendenzaaiBeniArcheologici of Emilia Romagna and the local authority, and 
performed by a professional team, which also trains archaeology students for the 
principal research institution (University of Milan). The aims of the excavation 
are to map the detailed occupation of the larger (7 ha) settlement and explore the 
relationship between the two. The fi rst 28 seasons have opened an area of 1 ha, 
revealing the defenses, post-rows of buildings, and numerous wells (Bernabò Brea 
and Cremaschi  2004 ; Fig.  26.2 ). The excavation period is limited to the summer 
season; during the winter/spring seasons, the water tables rise very close to the 
ground surface, make digging diffi cult (Fig.  26.3 ).

    The original settlement was built at the edge of the Po river during the Middle 
Bronze Age, and consisted of a group of rectangular houses on piles protected by a 
timber palisade. At the beginning of the Later Bronze age, the Terramara reached its 
maximum expansion with the construction of the large village. Inside it, the houses 
were still on piles, but arranged along specifi c alignments and organized into quarters 
bounded by roads going through the village and crossing the surrounding moat over 

  Fig. 26.1    The Terramara Santa Rosa as seen on the aerial photograph ( left ) and on the basis of 
near-surface geophysical prospection ( right ). Aerial photograph:  1  small village,  2  large village. 
 Yellow lines  delimitate the areas excavated up to now:  a  area in the small village 1984–1992;  b  area 
between the two villages 2008–2011;  c  area in the large village and in the moat 1993–2011. 
Geophysical prospection:  blue colors  indicate conductive media ( clayey deposits ) indicating moat 
ditches and fl ood deposits surrounding the site;  yellowish / reddish  colors indicate resistive media 
( sandy-silty deposits ) putting in evidence the Terramara shape (Mele et al.  2011 )       
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wooden bridges thereupon reaching the countryside (Cremaschi and Pizzi  2011 ). 
At the end of the Late Bronze Age, the village underwent a radical renovation: 
the houses were no longer built on piles, but rested on the ground according to the 
 block-house technique. The peripheral wooden fences were replaced by massive 
earth ramparts. 

 The region in which the Terramare previously fl ourished was abandoned for 
at least fi ve centuries. The Santa Rosa village area became a mound, covered with 
forest and surrounded by marshes which colonized the former ditches. It was settled 
again only in the sixth century BCE by Etruscan colonists.      

  Fig. 26.2    The area excavated in the large village. The buildings, indicated by clusters of post 
 holes , are delimited by peripheral moat. Note the high concentration of  circular wells        
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  Fig. 26.3    Archaeologists at work in the course of a fi eld season in the Terramara Poviglio 
Santa Rosa       
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    Chapter 27   
 Hillfort Investigations in the Czech Republic 

             Roman     Křivánek    

        The  hillfort  is one of Europe’s best known types of pre- and protohistoric monument. 
Those found in the Czech Republic range in date over the Neolithic, Eneolithic, 
Bronze Age, Iron Age, Roman, and early medieval periods. Many of these sites have 
long been familiar in the landscape, but more have been identifi ed or studied during 
various archaeological survey projects (e.g., Gojda et al.  2004 ; Křivánek  2004 ). 
They vary in size from 0.1–0.5 ha to 100–200 ha. They offer important information 
on the key roles they performed in each period: military bases, settlement, industry, 
trade, communications, agriculture, burial, cult, or other activities. 

 The traditional method of investigating hillforts was the excavated trench, and in 
this country attention was focused on Slavic and Celtic fortifi ed sites. The new 
approach places the emphasis on  remote mapping , making particular use of  aerial 
survey ,  geophysical survey , and  surface collection. Geochemical mapping  and 
 metal detector  surveys have also been used in particular situations. The purpose is 
to obtain the maximum amount of information about the structure and date range of 
the site using nondestructive methods, before applying targeted excavation for the 
solution of particular historical problems. Some examples follow. 

 The prehistoric hillfort near Zlončice (district Mělník) was fi rst identifi ed from 
surface collections by an amateur regional archaeologist. Enclosure systems of 
12–13 ha on a promontory by the Vltava river confi rmed later results of geophysical 
prospection (Fig.  27.1a ). A  magnetometric survey  subsequently revealed an intense 
level of occupation in the form of numerous pits and seven boundary ditches 
(Fig.  27.1b ). Surface collection of artifacts suggested a Neolithic origin but with 
some later occupation (Křivánek  2011 ). Magnetometry also proved very effective 
at Libice (district Nymburk), an early medieval stronghold of 20 ha in a lowland 
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  Fig. 27.1    Zlončice, district Mělník. Combination of ( a ) vertical aerial photography (public web 
source   www.mapy.cz    ) and ( b ) the result of magnetometric survey of prehistoric hillfort (terrain: 
plowed fi eld and meadow; surveyed area: approx. 9.5 ha; magnetometric survey: Křivánek 
2008–2010)       
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area on a sand and gravel terrace on the fl ood plain of a meandering Jizera rives 
(Křivánek    et al.  2009 ). The Hallstatt hillfort of Prague-Hostivař (district Prague 14) 
had more or less disappeared from view, but investigators made use of an early map 
and the cadastral boundary plan to locate the probable location of the fortifi ed 
enclosure. The extent of occupation and the burnt out defenses were then located by 
magnetometry (Fig.  27.2 ).

    The La Téne oppidum at Závist in cadaster Lhota (district Prague-west) repre-
sents a different type of large hillfort in the Czech landscape, on hilly terrain and 
now thickly wooded (Fig.  27.3a ). This kind of terrain presents a challenge to 

  Fig. 27.2    Prague-Hostivař, district Prague 15. Comparison of old map (stable cadaster 1841, 
 upper left ), old site plan (Fillip 1949,  upper right ), and magnetometric survey of the Hallstatt hill-
fort (terrain: park; surveyed area: approx. 4.3 ha, magnetometric survey: Křivánek 2008,  below )       
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 conventional methods of aerial and geophysical survey. Even so magnetometry was 
able to map part of the site on the plateau of Balda (Fig.  27.3b ), showing ordered 
settlement, a burnt rampart, and evidence for later plowing (see also  Lidar ,  radar  for 
other possible approaches, p. 20, p. 36).

   The new research initiatives applied to the study of hillforts, both known and 
previously unknown, in every type of terrain, are providing a systematic basis for 
understanding their structure and use in different periods. This information leads to 

  Fig. 27.3    Lhota, district Prague-west. Combination of ( a ) aerial documentation (photo by 
M. Gojda, Inst. of Archaeology, Prague) and ( b ) magnetometric survey of plateau Balda in central 
part of La Téne oppidum Závist (terrain: hilly forest; surveyed area: approx. 1.1 ha, magnetometric 
survey: Křivánek 2005)       
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proposals for intensive investigation at particular sites for research purposes and at 
the same time provides an overall inventory to assist in the long-term protection of 
these cultural (or archaeological) monuments. 

  Relevant information in EGA may be found under Agrarian Landscapes: 
Environmental Archaeological Studies; Cultural Heritage Site Damage Assessment; 
Fortifi cations, Archaeology of; Heritage Landscapes; Landscape Archaeology; 
Prospection Methods in Archaeology.       
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    Chapter 28   
 Excavating Burials in Anglo-Saxon England 

             Martin     Carver    

        Human burials constitute a major source of evidence for human history. Burials 
 excavated by archaeologists may report on both the individual commemorated and on 
society more broadly. Human remains may be encountered as burnt bone in containers 
or in pits ( cremations ), or as skeletons in graves ( inhumations ), or as mixed collec-
tions of bones, created by communal deposition (as in European Neolithic long bar-
rows), or by reburial ( charnel ). The state of the remains (and their potential for further 
research) is dependent on the local terrain and consequent degree of decay (see 
Chap. 2; that associated with human remains is termed  taphonomy ). In general, acid 
soils (e.g., sands and gravels) attack bones, while more alkaline soils (chalk) tend to 
preserve them better. Anaerobic conditions (excluding air) can preserve the soft tis-
sues. Thus  bog burials  (seen in the Scandinavian Iron Age) have preserved skin and 
inner organs and even the last meal of the deceased, but the acid solution of the bog 
has nevertheless dissolved the bone (Glob  1969 ). 

 The purpose of excavating cemeteries is to gain an insight into the population 
and thinking of an ancient community and generally involves two lines of inquiry: 
the study of the burial rites and the study of the skeletal material. The  burial rites  
include the form of the grave, its orientation, and the disposition and character of the 
objects placed in the grave – the  grave goods . In burial rites, variations in space 
imply different ranks or families; variations through time may relate to changes in 
religious or political thinking.  Skeletal material  reveals evidence for basic demog-
raphy through a study of anatomy: This gives age at death, sex, major diseases, and 
injuries. The carbon contained in the collagen in the bone (including cremated bone) 
can be extracted and  radiocarbon -dated, using the proportions of carbon  isotopes. 
Carbon and nitrogen isotopes present in the bone are also used to assess the 
emphasis of diet (it will show whether the diet of an individual had a strong or weak 
marine intake, i.e., fi sh). Oxygen and strontium isotopes trapped in teeth indicate 
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the character of the groundwater where a person grew up.  Ancient DNA  (aDNA) can 
now be recognized in skeletal material. 

 The excavation of Anglo-Saxon burials (fi fth to seventh century), used here as an 
example, has generated a notable range of techniques (Williams  2006 ; Carver  2009 , 
pp. 131–138). The pits containing cremations are exposed on the surface by trowel-
ing, and the pot exposed and removed, intact wherever possible, for excavation 
indoors (Fig.  28.1 ). The contents of the pot are removed in very small spits to docu-
ment the association of the fragments of burnt bone with each other and with the 
fragments of grave goods. The objective is to discover which humans, animals, and 
grave goods had originally been on the funeral pyre.

   Inhumations accompanied by grave goods are commonly encountered in Anglo- 
Saxon cemeteries (Fig.  28.2 ). The graves are revealed on the surface by troweling, 
and the grave fi ll is then removed in 5- or 10-cm spits against the long axis: This will 
provide a profi le through the grave. The skeleton and all the grave goods (e.g., sword, 
shield, brooch) are photographed and plotted individually on a grave plan (Fig.  28.3 ).

   An example of a research project at an Anglo-Saxon cemetery is given by Sutton 
Hoo. A ship burial discovered by chance at the site in 1939 drew attention to its 
potential. The site was subjected to a 2-year evaluation in the 1980s, with a view to 
determining what had survived the effects of taphonomy, plowing, and treasure 
hunting, and a project design was then published. In addition to regional surveys, 
this design proposed the excavation of 1 ha of the 4 ha site, encompassing 5 of the 
18 known burial mounds (and the spaces in between). Several of the mounds con-
tained cremations, two had contained ships, and one contained a young man buried 

  Fig. 28.1    A cremation urn in 
its pit at Spong Hill, Norfolk       
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in a coffi n (Figs.  28.3  and  28.4 ). His horse was buried in a separate pit adjacent. 
In the later Saxon period (eight to eleventh century), this high-ranking pagan 
 cemetery became a place of execution.

  Fig. 28.2    An inhumation with typically poor bone preservation. The stones are part of the burial 
rite. ( a ) photograph; ( b ) plan and section       

  Fig. 28.3    Plan of a furnished inhumation (From Sutton Hoo, Mound 17)       
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    The ground conditions at Sutton Hoo were hostile, and although fragments of 
bone were sometimes present, human bodies had decayed markedly in the acid 
sand, creating “sand fossils” rather than skeletons. The majority of burials, still 
marked by mounds, had been severely pillaged, scattering bone and objects. The 
medieval use of the mounds as rabbit warrens had further dispersed the burials. 

 Nevertheless, the horse and rider burial was undisturbed and could be excavated 
in precise detail. The execution burials (sand fossils) proved susceptible to excava-
tion in three dimensions, and their shapes were suffi cient to show examples that had 
been killed by hanging or beheading (Fig.  28.5 ). The chamber in a pillaged mound, 
Mound 2, was surveyed by intensive chemical mapping, which showed the location 
of the now vanished body, a copper alloy cauldron, and other grave goods (Fig.  28.6 ). 
In spite of the evident battering the cemetery has suffered through the ages, there was 
suffi cient bone to radiocarbon-date the whole sequence, from 580 to 1050, and align 
it with the typological dates of the rich grave goods from the famous ship burial.

  Fig. 28.4    The burial under 
Mound 17 being excavated 
from a cradle       
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     More information relevant to this section with be found in EGA under Chemical 
Survey of Archaeological Sites, Bioarchaeology; Human skeletal remains; 
Pathological conditions; Taphonomy.       

  Fig. 28.5    A ‘sandman’ 
burial’ where the form of the 
body is preserved (but less so 
the bone)       

  Fig. 28.6    Chemical mapping of the fl oor of a robbed chamber       
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    Chapter 29   
 A Burial Mound Dissection in Sweden 

             Per     H.     Ramqvist    

        In 1949, it was decided to excavate the fi rst of the four Migration Period large 
mounds in Högom at a cemetery a few kilometers west of Sundsvall in the county 
of Medelpad, North Sweden. Concentrations of large mounds (>20 m in diameter) 
in Scandinavia are known at Old Uppsala in Uppland, Bertnem in Trøndelag, and 
Borre and Snartemo. Often arranged in rows, these are high status burials represent-
ing generations of regional leadership. The four mounds in Högom (“mounds”) 
Medelpad north Sweden clearly belonged to this exclusive group. When investiga-
tions began in 1949, the site had been largely forgotten and was encumbered by 
houses, barns and cellars, driveways and threshing places. The National Heritage 
Board decided to purchase the area, remove the buildings, and restore a cultural 
landscape around the cemetery. But before restoration, it was decided to investigate 
the most damaged of the burial mounds (No. 2). The project was one of exceptional 
innovation. 

 The mound was 40-m across and at least 4-m high, and in accordance with the 
excavation methods of the late 1940s, it was initially investigated with a trench. This 
was placed on the NE side of the mound on the site of a demolished building. Beneath 
the topsoil, the excavators encountered a cairn, the surface of which was then exposed 
stone by stone (Fig.  29.1 ). It proved to be 20 m across, and seen from a tower was 
clearly no random heap, but the stones had been deliberately sorted by size. To record 
this information, the whole cairn was carefully planned, stone by stone.

   While the stones were being removed, it became apparent that there was a central 
burial chamber measuring 5 × 2 m in plan that had been constructed in timber. It had 
been compressed by the weight of the mound into a compact layer 10-cm thick con-
taining all the wood, the body, and the objects, some of which showed through the matt 
surface of the compressed wooden roof (Fig.  29.2 ). Attempts to excavate the chamber 
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  Fig. 29.1    Dagmar Selling, excavator (with Sverker Janson) of Högom Mound 2, working on the 
central cairn (Ramqvist  1992 , Fig. 17a)       

  Fig. 29.2    Metal buttons on the leggings of the buried person showing in the compressed timber 
roof of the chamber (Ramqvist  1992 , Fig. 24)       
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in situ were frustrated by the hardness of the wooden layer; more forceful digging 
threatened to destroy the objects.

   Inspired by the successful lifting of a whale jawbone during the excavation of a 
Stone Age settlement in Bohuslän (western Sweden) in 1935, it was decided to try 
and lift the whole chamber in order to excavate it in the laboratory. This much more 
challenging project was achieved by engineers from the construction fi rm, Hallström 
& Nisses of Sundsvall. To provide access, a wide and deep trench was dug around 
the chamber, making an archaeological record of the layers disturbed. The chamber 
proved to be resting on silty deposits without a wooden fl oor. The engineers then 
built a wooden box around the chamber and drove steel pipes beneath it, with hori-
zontal steel plates jacked into position above them to create a base for the chamber 
deposit (Fig.  29.3 ). The wooden box was infi lled with plaster to prevent movement 
of the deposit and the whole encased in a steel frame. It was then lifted and trans-
ported to the National Historical Museum in Stockholm.

   When unloading the box in Stockholm (Fig.  29.4 ), it was turned completely 
upside-down, so that the continuing investigation could take place “from below,” 
with the impenetrable roof now as the base. Before excavation in the laboratory, the 
entire deposit was X-rayed, producing a set of plates at 1:1 which proved to be an 
invaluable guide to the indoor excavators (Fig.  29.5 ). The burial was excavated 

  Fig. 29.3    Metal plates being driven beneath the chamber with jacks (Ramqvist  1992 , Fig. 25)       
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  Fig. 29.4    The encased burial chamber is unloaded outside the laboratory in Stockholm       

  Fig. 29.5    The set of X-ray plates from the eastern part of the chamber showing the bridle and 
cauldron in position in the laboratory (Ramqvist  1992 , Fig. 28b)       
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in minute detail. Dating to c. 500 CE, it is known as one of the richest and best 
excavated in the Baltic area.

    In 1984, the site was surveyed in detail and the previously unexcavated perimeter 
around the cairn was examined, revealing large postholes of a building erected 
before the mound, probably a three-aisled long house. The whole site was eventu-
ally published by Ramqvist ( 1992 ). 

  Relevant entries in EGA are Scandinavia/Northern Europe: Historical Archaeology; 
Trade and Transport in the Ancient Mediterranean.       
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    Chapter 30   
 Down a Mine at Gavà, Spain 

             Josep     Bosch    

        Gavà, a village by the sea at the mouth of the Llobregat river in the northeast Iberian 
Peninsula, is the site of the only known Neolithic mine in Europe extracting 
  variscite . This green mineral, similar to turquoise, is found in Neolithic tombs; its 
color is probably linked symbolically with the regeneration of life. At Gavà it occurs 
as seams of slate within layers of limestone and dolomite or sealed under clay where 
it outcrops. The prehistoric miners followed the seams, digging shafts leading to 
tunnels between 5 and 10 m long and about 2.5 m wide. These later expanded into 
more complex galleries with chambers, reaching depths of 30 m and more. In gen-
eral the prehistoric mining cavities had been backfi lled with extraction debris, 
including broken mining tools (stone picks and bone wedges); this saved the labor 
of transporting it outside the mine. Some of the cavities were reused as graves in 
Neolithic times (Figs.  30.1  and  30.2 ).

    The fi rst task of archaeological investigation was to make the mining galleries 
safe. Shoring with metal frames and concrete, as in modern mining, was unsuitable, 
as it would mask the surface of the rock, where prehistoric tool marks are still visi-
ble. Instead, metal anchors are placed on the rock with a resin coating that protects 
and secures the surface. Cracks and fi ssures are also fi lled with resin. The rock 
surface is impregnated with a product that allows moisture to escape. Humidity and 
the fl ow of water inside the mines are controlled with high precision, and warning 
instruments monitor the stability of the rock. 

 Excavation to date has focused on the deposits inside the mine. A full strati-
graphic record of the strata in the galleries, chambers, and minor cavities is being 
made, both to defi ne any features such as the graves and to investigate the patterns 
of extraction and discard noted in the debris. The assemblage includes different 
kinds of lithics, ceramics, and animal bones. Systematic screening maximizes 
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recovery and has allowed the fi nd of a variscite necklace. The date of the mining, 
from radiocarbon, is between 4100 and 3400 cal. BCE. 

 After nearly four decades since its discovery, a sizable, but unknown, propor-
tion of the mine has been examined. The mine was declared a site of National 
Cultural Interest in 1996, and there is a plan to open it to the public once safe 

  Fig. 30.1    The drawing process (Museu de Gavà, Josep Bosch)       

  Fig. 30.2    Restoration of one of the mines (Museu de Gavà, Benet Solina)       
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access and robust conservation measures are in place (see Parc Arqueologic Mines 
de Gava n.d.). 

  Relevant entries in EGA may be found under Conservation and Management of 
Archaeological Sites; Conservation and Preservation in Archaeology in the Twenty- 
First Century; Cultural Heritage and the Public; Europe: Mesolithic-Neolithic 
Transition; Excavation Methods in Archaeology; Field Method in Archaeology: 
Overview; “Public” and Archaeology; Spain: Archaeological Heritage Management; 
Western Europe: Historical Archaeology.    
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    Chapter 31   
 Urban Archaeology at Five Points, 
New York City  

             Rebecca     Yamin    

        The construction of a new federal courthouse at Foley Square in Lower Manhattan, 
New York City, by the General Services Administration (GSA) required a cultural 
resources investigation as stipulated in Section 106 of the National Historic 
Preservation Act (amended). The proposed location of the courthouse was on a 
block that was once part of the infamous Five Points, a neighborhood known as 
New York City’s most notorious, nineteenth-century slum. Historical research con-
ducted by Historic Conservation and Interpretation (HCI), Inc. a New Jersey fi rm 
headed by the late Ed Rutsch recommended archaeological testing and excavation 
before construction of the building began. HCI’s report, which was done under con-
tract to Edwards and Kelsey, the engineers for the project, made it clear that any 
intact remains of the Five Points had the potential to provide a less biased picture of 
life in the neighborhood than the picture drawn by the yellow journalism of the day. 

 Before the project began, the site was being used as a parking lot. As is often the 
case in large cities in the United States, the only open land available for new devel-
opment is open because buildings that once stood there have been taken down in 
order to create space for parking. The Courthouse Block was once lined with tene-
ments that faced four streets: Pearl, Park, Chatham, and Baxter. The name, Five 
Points, derived from the intersection of two of those streets – Baxter and Park – with 
Worth Street, thus creating fi ve points that emptied into an open area. A lithograph 
of that open area, dating to 1855, has become the iconic image of Five Points 
(Fig.  31.1 ) and was, in great part, the basis for the set of Martin Scorsese’s,  Gangs 
of New York  (2002), a movie based on a book of the same name, published in 1927.
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   A  project design  provided the program for the documentary research, survey, and 
excavation of the site, and its analysis and publication. When the tenements were 
taken down in the 1960s, their foundations including basements were left in place 
and covered with about 10 ft of fi ll. The site area included 14 historic lots, and exca-
vation began with the mechanical removal of the fi ll that covered the basement walls 
and former backyard areas on those lots. Once exposed, the building outlines were 
compared to a series of fi re insurance maps that showed the changing confi guration 
of each lot over time. In addition to the confi guration of the structures, the maps, in 
this case by William Perris, include information on building material, use, and con-
dition. The exposed walls were cleaned by hand (with shovels and trowels), and 
former backyard areas were cleared in order to locate structural features. 

 A total of 54  features  were exposed including privies, cesspools, water closets, 
sumps, trash pits, at least one cistern, a possible ice pit, and a single bake oven. All 
were measured and mapped (Fig.  31.2 ), but only 22 were excavated. The sample 
included backyard features on lots facing all four street fronts. Features were gener-
ally bisected, one-half excavated  stratigraphically , a profi le drawn, and then the 
second-half was excavated. Catalog (context) numbers were assigned arbitrarily to 
each provenience (fi ndspot, layer, or  context ) that was removed separately, and all 
artifacts were bagged by context. With a few exceptions, features were photo-
graphed and tied into one of 23 vertical datum points that were located throughout 
the site area. A few additional excavation units were used to sample the fi ll that had 
been deposited before the block was developed for residential use in the late eigh-
teenth–early nineteenth century and to examine underlying strata that were believed 
to relate to the tanyards that were present on the block before that development.

  Fig. 31.1    Lithograph of Five Points in 1855 (New York State census) (Image: Valentine’s Manual, 1855)       
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    Stratifi cation diagrams  were used to model the sequence of contexts and features 
and deduce phases of occupation – analytical units or AU. Specialists in ceramics, 
glass, clay pipes, and other objects – together with architectural and faunal remains – 
used these tentative AUs as an initial guide to grouping artifacts. An effort was made 
to have all analysts working on, or at least beginning, features at the same time in 
order to maximize communication. AUs were refi ned based on cross-mending data, 
especially from the ceramics, and shared with other analysts. Terminus post quem 
dates (TPQs) were determined from each artifact category and compared to census 
and directory data which was being collected by a team of historians at the same time. 
Artifact and primary historical information were entered into a computerized data-
base, which was available to everyone working on the project. Conservation of fragile 
materials was conducted in the same laboratory with the artifact analysis. Floral and 
parasitological analyses were conducted by consultants located elsewhere. 

 The collaborative approach to analysis provided a stimulating environment in 
which to consider the research questions posed in the research design and to gener-
ate new ones. Artifact analysts used their data, sometimes alone and sometimes in 
combination with other data, to address predefi ned general research areas: e.g., fam-
ily and neighborhood life, work and industry, health and hygiene, the construction 
of the “slum,” and working-class life. In addition to the resulting technical papers, 

  Fig. 31.2    Plan of excavated area       
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the six-volume report includes a narrative history along with vignettes based on the 
archaeology, the primary documentary data, an illustrated compendium of smoking 
pipes, an artifact inventory, and a volume covering conservation (Yamin  2000 ). 

  Information relevant to this section will be found in EGA under Urban Dark Earth; 
Urban landscapes: environmental archaeology; Archaeology as Anthropology; 
Archival Research and Historical Archaeology; Urban Archaeology in Twenty-First 
Century Perspective.       
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    Chapter 32   
 After the Earthquake at Bam, Iran: 
Archaeological and Social Investigations 

             Leila     P.     Yazdi     ,     Omran     Garazhian     , and     Maryam     Dezhamkhooy    

        Bam is a desert city engaged in citrus and palm cultivation, whose residents dwelt 
in handmade mud-brick houses around an ancient citadel, which is a World Heritage 
Site (UNESCO  2005 ). It is located in the southern border of the Lut desert, in south-
eastern Iran. Despite this fringe location, it has traditionally served as a center for 
local trade. On the 26 December 2003, the city was reduced to ruins by an earth-
quake in only 12 s. Approximately 40,000 people died, 30,000 were injured 
(Tahmasebi et al.  2005 ), and 100,000 people made homeless (Mann  2005 , p. 3). 
 Disaster ethnoarchaeology: Bam after the earthquake  was an ethnoarchaeological 
project aimed at recording this dramatic change (Dezhamkhooy and Papoli  2010 ; 
Papoli  2010 ; Papoli et al.  2011 ) (Fig.  32.1 ).

   The project, which took place in fi ve seasons from 2004 to 2007, was conducted 
by 40 archaeologists, 24 women and 16 men, Ph.D. candidates, and M.A. and B.A. 
students, all familiar with the local and cultural context and supported by the previ-
ous directors of the  Bam research foundation . In the fi rst four seasons, data gather-
ing was based on an  ethnoarchaeological approach . In the last season (2007), six 
ruined houses of different status and district were investigated by archaeological 
excavation. The main mission of the project was to discover the impact of the catas-
trophe on the intimate lives of the residents. In addition, the project also sought to 
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understand from the strata how the settlement had previously been affected by 
Bam’s inhospitable and unstable environment – drought, winds, and frequent earth-
quakes (see Mahalati  1988 ). 

 The lifeways of Bam and its immediate environment were surveyed in fi ve cat-
egories: mortuary practices, material culture, population mobility, trade and market 
patterns, and domestic architecture. Data were gathered through observation and by 
questionnaires designed to record patterns of life before the earthquake. The 
recorded changes to everyday life were studied over the short, medium, and long 
term. Also recorded were accounts of the gradual return to normal conditions. 

 Recording damaged buildings was a key part of the archaeological inquiry. 
Bam’s domestic architecture was fi rst divided into three general architectural styles: 
modern (structures built on metal frames), semi-modern (plaster and clay mortar on 
metal frames), and traditional (made of mud brick). Six hundred and seventy-three 
houses and 383 destroyed shops (Fig.  32.2 ) were evaluated during the fi rst three 
seasons. These buildings were classifi ed by their degree of damage: destruction of 
decorations, destruction of walls and roofs, or total destruction. The state of the 
buildings was compared with the socioeconomic status of the occupants, by district. 
For example, it was shown that most casualties occurred in the traditional type of 
housing, most vulnerable to earthquake and occupied by the least wealthy.

   The excavations of the six houses (Fig.  32.3 ) showed that most of them had 
already been searched to discover the remains of the dead and to remove valuable 
materials. Most of the furniture remained. Divisions recorded within the houses led 
to information about the use of space and the implied spatial imperatives of gender, 
class, and wealth. People of higher status had more private spaces such as bedrooms 

  Fig. 32.1    Bam citadel after earthquake       
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or divided spaces based on gender and age, while the less wealthy had more 
common spaces, such as one bedroom for all the family. Differences in status were 
evident in other material culture too. The last moments of the six families were 
reconstructed from the disposition of the surviving cultural material.

   There were interesting differences between the archaeological fi ndings and the 
statements made on the questionnaires, no doubt through a reluctance to admit to 
activities of which authorities may have disapproved – such as sexual practices, 
drinking, or even watching some satellite channels. The earthquake and the subse-
quent archaeological excavations opened up private spaces such as bedrooms, 
revealing intimacies of everyday life, love letters, and personal entertainment tools. 

  Fig. 32.2    Buildings for recording (shops)       

  Fig. 32.3    A store room of the Hafezabadi House under excavation Trench 1       
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 Since the investigators were themselves indigenous, their relations with Bam 
residents developed naturally. But the feelings of the archaeologists were neverthe-
less strongly affected by the roles they were obliged to adopt. International and 
national aid initiatives rapidly altered the circumstances, the attitudes, and the deci-
sions of residents. In addition, the changing policies of the Iranian government were 
determinant, eventually bringing the project to an end. 

  More information will be found EGA under Cultural Heritage Site Damage 
Assessment; Disaster Response Planning: Earthquakes.       
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    Chapter 33   
 Ethnoarchaeology    in the Field: Learning 
from Potters in Gilund 

             Amrita     Sarkar    

        Ethnoarchaeology is an ever-expanding subdiscipline within archaeology, and pottery 
undoubtedly gets more than its fair share of attention. But with recent social and eco-
nomic trends, it can be seen that opportunities of undertaking certain kinds of ethnoar-
chaeological study are themselves diminishing. By an interesting coincidence, the 
village of Gilund in Rajasthan, NW India, was host to an important early third millen-
nium BCE, Chalcolithic settlement of Ahar-Banas Complex (Sankalia et al.  1969 ; 
Kramer  1997 ; Shinde  2002 ; Shinde and Possehl  2005 ), and at the same time to some of 
the last indigenous potters still working in the twenty-fi rst century CE (Saraswati and 
Behura  1966 ). The modern village of Gilund is located approximately 1.5 km from the 
archaeological site of Gilund, northeast of the modern village. The potters are locally 
called  Kumhar . According to the potters and their family members, use of earthenware 
or ceramic vessels is no longer profi table because of modernization and the popularity 
of stainless steel vessels. None of their children have taken up this tradition, which is 
therefore likely to disappear with the present generation of adults. These potters will be 
the last to practice, and in this respect ethnoarchaeology is itself under threat (Fig.  33.1 ).

   All the potters in Gilund obtain clay from the same source, named Soniana, 
which lies approximately 8 km to the northwest of the village. On rare occasions, 
usually for emergency purposes when demand is higher than expected, the potters 
get clay from a location much closer to the village named  taknivali nadi . In this 
case, the clay is transported to their homes by donkey which is owned by them. 
Pottery produced in Gilund is customarily ornamented with red and white pigment. 
The red pigment locally called  harmachh  and the white pigment locally called 
 Khadi  are brought from a market in Gangapur, which is approximately 25 km from 
Gilund. The potters purchase 1 year’s worth of pigment at a time. 
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 Potters in Gilund usually prepare their clay 2–3 h before they plan to make vessels. 
The raw clay is fi rst pounded to reach to a fi ner consistency and then sometimes 
sieved in order to remove large impurities. Water is then added to the crushed clay 
and wedged until it has a sticky yet elastic consistency. Some potters add ash or dried 
donkey dung to their clay as tempering material. After a vessel is shaped on the wheel 
and dried to leather-hard condition, it is then carefully beaten to achieve the required 
shape by using a marble dabber –  pindi  in the local Mewari dialect – and the other 
implement used is a wooden tool called  thapa , which looks like a table tennis bat. 

 After the vessel is made on the wheel and then beaten to its required shape, the 
outer surface is rolled in ash, locally called  bani . Once dried in the sun, the vessel is 
then dipped into a liquid of dissolved red pigment. The most common surface treat-
ment is painting. The pots are painted in both geometric and naturalistic designs. 
These include straight and wavy lines, dots, and leaf and peacock designs. Most of 
the surface treatment and design is done by women of the family, both old and 
young, using a paint brush of donkey tail hair. Pots are open fi red in fi elds close to 
the potters’ houses or in the workshops themselves. Generally, cow dung, wood, and 
twigs are used as fuels. 

 The modern pottery of Gilund village (Sarkar  2011 ) can be classifi ed into types 
used for storage, cooking and food processing, eating and drinking, ceremonial, and 
miscellaneous, following the typology designed by Dr Malti Nagar at Parla (Nagar 
 1967 ).  Storage and cooking vessels  include the  matka , a big globular pot with broad 
mouth, round belly, and base. It is used for fetching water and for liquid storage, 
particularly for water and butter milk.  Matki  is a smaller version of the matka with 

  Fig. 33.1    Women carrying both earthen ware vessels and steel vessels during a marriage cere-
mony in Gilund village (Sarkar 2011   )       

 

A. Sarkar



189

the same function.  Pauni  is a  tawa  (slightly concave disk-shaped griddle) for making 
 chapatti  (fl at bread made of whole wheat fl our). A  Kelaria  is similar to a  pauni  but 
comparatively deeper.  Kala handi  or  munho  is narrow-mouthed carinated cooking 
pot mostly used for making butter milk. They are burnished on the outer surface. 
 Chuklio  and  nani chuklio  are small globular pots used for drinking water or transfer-
ring water from larger pot. 

  Ceremonial vessels  include  dhupania  which are incense stands used in worship 
and in rituals.  Karva  are small globular spouted pots used by married Hindu women 
during  Karvachaut  (a festival celebrated by Hindu married women where they keep 
fast that ensures the well-being, prosperity, and longevity of their husbands).  Dela  is 
similar to  karva  without the spout and is used by the Hindus to proffer offerings in 
death rituals. A similar vessel is used by Muslims in the village to drink water.  Bijora , 
 dhakno ,  dhakni , and  dhankan  take the form of small goblets with narrow mouths and 
pointed bases.  Miscellaneous vessels  include the  gurga  – a stand. A handi-like vessel 
is made fi rst; it is then separated along the line of carination. The upper part is used 
as stand for seating cooking vessels over chulhas, and the lower portion is used as 
tawa. A  galla  is a coin box, for collecting money.  Deepak  are lamps. 

 The prehistoric Chalcolithic people at Gilund seem to have used narrow-mouthed 
and wide-mouthed globular jars in coarse red ware and thick red slipped ware which 
are very similar to modern  matka  and  matki  (Mishra  2007 ,  2008 ). Similarly, the 
carinated wide-mouthed cooking vessels in gray ware recall present-day  handi  pro-
duced in Gilund Village (Fig.  33.2 ).

   Another remarkable resemblance is found between the present-day  dhupania , 
which are incense stands used in worship, with dishes-on-stands and bowls-on- 
stands retrieved from Ahar-Banas Complex sites (Sankalia et al.  1969 ) (Fig.  33.3 ).

   Further striking similarity may be noted between a vessel from the Ahar excava-
tion described as “crucible-like with slightly sloping sides, bulbous at the belly, 
rimless” to that of the vessel in which  lassi  (butter milk) is sold on trains in Rajasthan. 
There is even similarity in the painted decorations. Present-day potters in Gilund 
village use painted motifs such as groups of straight or wavy lines, dots, and hatched 

  Fig. 33.2    ( Left ) Chalcolithic, narrow-mouthed, globular pot in thick  red  slipped ware from 
Gilund; ( right ) modern day matka (Sarkar 2011)       
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diamonds, which parallel Chalcolithic buff ware and BRW’s groups of straight or 
wavy lines, spirals, dots, hatched diamonds, concentric circles, and chevrons fi lled 
with dots and circles (Sankalia et al.  1969 , pp. 88–98) (Fig.  33.4 ).

   Thus, ethnographic data gathered from the present village potters of Gilund has 
been able to throw some light on the Chalcolithic pottery of Ahar-Banas Complex 
including likely methods of manufacture and the possible functions of certain 
ancient vessel forms. This shows that ethnographic data helps us in providing 
insights into the technology and behavior of prehistoric people. 

  More information will be found in EGA under Ethnoarchaeology; Ethnoarchaeology: 
Building Frames of Reference for Research.       

  Fig. 33.3    ( Left ) Modern day dhupania manufactured in Gilund village; ( right ) Chalcolithic bowl-
on- stand reported from Ahar (Courtesy of Deccan College) (Sarkar 2011)       

  Fig. 33.4    ( Left ) Example of Chalcolithic painting on buff ware reported from Ahar; ( right ) similar 
painting executed on present-day pots in Gilund (Sarkar 2011)       
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    Chapter 34   
 America 

             David     M.     Carballo    

        The Americanist tradition of archaeology is defi ned by comparatively oriented 
research that draws heavily on an innovative tradition of regional-scale fi eldwork 
(Willey and Sabloff  1980 ; Willey and Phillips  2001 [1958]). Many early pioneers 
worked in multiple culture areas of the Americas, seeking direct connections 
between the archaeological record and living or historical indigenous peoples and 
fostering close ties with anthropology as a result. This brief outline covers seminal 
developments in stratigraphic excavation, regional survey, and other fi eld methods 
within their historical and geographic context. 

 Stratigraphic excavation in the Americas began nearly two decades after its ini-
tial development in Europe, but then quickly became part of standard archaeological 
practice. The stratigraphy of the Emeryville Shellmound, near San Francisco, was 
explored by the German archaeologist Max Uhle in 1902 and by the American Nels 
Nelson in 1906 (Uhle  1907 ; Nelson  1909 ). The Mexican archaeologist Manuel 
Gamio, together with Franz Boas – his graduate advisor at Columbia University and 
generally acknowledged “father” of American Anthropology – initiated a chrono-
logical sequence for Central Mexico in 1911 (Gamio et al.  1921 ). This work 
involved ceramic collections at six sites surrounding Mexico City and Gamio’s 
excavation of nearly 6 m of superimposed cultural layers at Azcapotzalco. Two 
years later, Nelson participated in stratigraphic excavations at the Paleolithic cave 
site Cueva de El Castillo, Spain, and returned to New Mexico convinced of the 
importance of the methodologies he learned there, which he then applied to 
Southwestern archaeology through his work in the Galisteo Basin (Nelson  1914 ). 
The pace of stratigraphic work in these culture areas accelerated rapidly and spread 
elsewhere. Direct successors within these two regions include George Vaillant’s 
excavations of nine Central Mexican sites, while a curator at the American Museum 
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of Natural History, and Alfred Kidder’s 15 years of investigations at Pecos Pueblo, 
sponsored by the Peabody Museum of Harvard University and of Phillips Academy 
(e.g., Kidder  1924 ; Vaillant  1937 ). Both projects were critical to establishing cul-
tural sequences and served as benchmarks for future excavations in Mesoamerica 
and the Southwest. 

 Part of Franklin D. Roosevelt’s New Deal put Americans back to work during the 
Great Depression by offering jobs as laborers on archaeological survey and excava-
tion crews led by trained professionals (Lyon  1996 ; Fagette  2008 ). This boon to US 
archaeological research resulted in investigations in 36 states and included the wide-
spread adoption of methods such as excavation by horizontal stripping, spraying 
sediments for better visibility of features and strata, plotting the post molds and pit 
features of perishable structures (Fig.  34.1 ), and the circulation of manuals on fi eld 
and lab methods. New Deal archaeology also saw the professionalization of histori-
cal archaeology in the USA. Whereas earlier excavations had focused primarily on 
architectural restoration, J. C. Harrington’s 1934–1941 investigations at Jamestown, 
Virginia, included excavations targeted especially at areas lacking architecture, in 
order to document the ditches and fence lines that defi ned property boundaries, and 
the collection of all artifacts with special attention to context (e.g., Harrington  1955 ).

   Gordon Willey (Fig.  34.2  launched the fi eld of regional archaeology (aka land-
scape archaeology) with his 1946 survey of Peru’s Virú Valley while working 
for the Smithsonian Institutions’ Bureau of American Ethnology (Willey  1953 ). 
Willey followed this project with over two decades of settlement research in 
Central America and Mesoamerica. His work transformed global archaeology by 
 demonstrating that sites cannot be understood in isolation, nor should archaeolo-
gists focus exclusively on large or architecturally conspicuous sites; rather, 
sites must be viewed holistically, as parts of ecological and cultural landscapes. 

  Fig. 34.1    WPA trowelmen at work, Thompson Village Site, Tennessee (Image courtesy of the 
McClung Museum of Natural History and Culture (62HY5[B]))       
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Field methods in the Virú Valley included the production of site maps from aerial 
photos, “ground truthing” these maps in the fi eld using a compass and measuring 
chains, recording details of site setting and architecture, and plotting all sites on a 
valley map made by the geographer F. W. McBryde. In North America, Willey’s 
long-time collaborator Philip Phillips developed a similar approach during his 
1940–1947 survey of the Lower Mississippi Valley, undertaken with James Griffi n 
and James Ford, the latter of whom worked with Willey in Virú (Phillips et al.  1951 ). 
The greater use of test pits in the Mississippi Valley refl ects the differences in sur-
face cover and visibility between the arid coast of Peru and temperate woodlands of 
the eastern USA. Full test pits or shovel test pits are much more common in surveys 
of densely vegetated regions of the Americas such as the Eastern Woodlands, Maya 
Lowlands, and Amazon Basin, compared to drier regions of western North America, 
and the highlands of Mesoamerica and the Andes.

   The regionally oriented and stratigraphically deep research of Stuart Struever in 
the Lower Illinois Valley during the 1960s was highly infl uential for its use of multi- 
scalar sampling strategies (within sites, ecozones, and regions) and of fl otation as a 
means of recovering small ecofacts and artifacts (e.g., Struever  1968 ,  1971 ). Field 
sampling methods were further developed by projects such as the Chevelon 
Archaeological Research Project, directed by Fred Plog ( 1974 ); the New Survey of 
the Southwest Archaeological Expedition of the Field Museum (e.g., Hanson and 
Schiffer  1975 ); and the Prehistory and Human Ecology in the Valley of Oaxaca 
Project, directed by Kent Flannery ( 1976 ). These projects emphasized the impor-
tance of some element of randomness in the placement of test units in order to mini-
mize biases based on initial assumptions of the patterning of subsurface remains and 
to derive statistically signifi cant samples upon which to build social interpretations. 

  Fig. 34.2    Gordon Willey at Tula, Mexico (Gordon Willey Slide Archive, courtesy of William 
L. Fash)       
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The choice of squares or trenches as sample units might be determined by the depth 
of deposits – as was done by Flannery and colleagues, who found trenches to be 
more effi cient for deep sites in Oaxaca, thereby avoiding “telephone booth” style 
pits – or the strategies could be integrated at the same site, as was done by Hanson 
and Schiffer at the Joint Site Pueblo (Fig.  34.3 ).

  Fig. 34.3    Site sampling by  squares  and  trenches  at the Joint Site Pueblo, Arizona (Hanson and 
Schiffer  1975 : Fig. 5) (Image courtesy of the Field Museum)       
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   The Americanist tradition of cross-cultural comparison drawing on regional 
archaeological datasets is exemplifi ed by work such as Flannery’s and by Robert 
McC. Adams’s ( 1966 ) comparative study of urbanization in Mesopotamia and 
Mesoamerica. Building on this base of pioneering researchers, methods in American 
archaeology continue to develop, today increasingly incorporating new spatial tech-
nologies and material sciences in the fi eld. This is not only true of archaeology 
sponsored by universities and museums but also of Cultural Resource Management 
(CRM), which is currently the public face of archaeology and largest employer of 
archaeologists in the USA. 

  More information will be found in EGA under Binford, Lewis R. (Theory)  ;   Cultural 
Heritage Management and Native Americans  ;   Early Excavations Around the Globe  ;  
 Flannery, Kent Vaughn  ;   Gamio Martínez, Manuel  ;   Historic Jamestowne; Indigenous 
Archaeologies: North American Perspective; Native American Graves Protection 
and Repatriation Act (NAGPRA), USA; Schiffer, Michael Brian (Theory); Society for 
American Archaeology (SAA); Surface Survey: Method and Strategies; US National 
Park Service and World Heritage; Uhle, Friedrich Max; Willey, Gordon Randolph.       
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    Chapter 35   
 Poland 

             Przemysław     Urbańczyk    

        In Poland, as elsewhere, excavations in the nineteenth century were conducted 
unsystematically and hastily, with the aim of acquiring interesting fi nds. Exceptional 
was Kalikst Jagmin’s dig of 1873 at Łęgonice (central Poland) where a large barrow 
was sectioned along a W-E axis in order “…to uncover the very base of the mound 
and to expose a section which, showing the layout and quality of layers, would pro-
duce a visible proof of the manner in which this grave-mound was raised” (Jagmin 
 1876 , p. 83). This isolated experiment produced one of the world’s earliest exam-
ples of the relatively detailed observation and documentation of stratigraphy 
(Fig.  35.1 ). The fi rst excavation manual published in Poland stressed that when 
digging multilayered mounds, “it is necessary to recognize… the height of every 
layer above ground level” (Majewski  1902 , p. 195). Innovatory was Leon 
Kozłowski’s method of excavating cemetery in Iwanowice by sequentially opening 
squares of 10 × 10 m (Kozlowski  1917 , p. 2). Careful stratigraphic analysis is testi-
fi ed by multi-strata profi les of a cave site published by Stefan Krukowski ( 1921 , 
pp. 3–5 and Figs. 3, 4).

   In 1928 and 1930, Józef Kostrzewski explored a stronghold in Jedwabne with 
two small trenches. There he discerned nine layers which served to build the fi rst 
relative chronology of medieval pottery (Kostrzewski  1931 , p. 6, Fig. 2a, b). 
At Biskupin ca 3,000 m 2  were uncovered during the 1934 and 1935 seasons, and the 
fi ve identifi ed culture layers were defi ned using small tools only (Kostrzewski  1936 , 
p. 11). Soil was sieved and overhead photography (from planes and balloons) was 
employed. Experimentally, fi nds from a limited surface were all recorded three 
dimensionally (Kostrzewski  1950 , pp. 5, 12). In 1936–1937, another 3,400 m 2  were 
excavated using 10 cm thick arbitrary layers (spits) which were recorded on plans at 
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1:10. on which all important fi nds were marked. A geologist analyzed 80 m of 
 profi les (Kostrzewski  1938 , pp. 4, 9, 69, 132–139, Tables LXIX and LXX). This 
promising development was halted in 1939. 

 The handful of archaeologists who survived the War were confronted with the 
practical and theoretical problems posed by vast areas that the war destruction sud-
denly “opened” for archaeological investigation. The theoretical dilemma and the 
rapid development of unusually sophisticated responses are recorded in the dia-
logue between the two innovative archaeologists Tadeusz R. Żurowski and 
Włodzimierz Hołubowicz. In 1947, Hołubowicz stated the principle that “during 
excavation there are no less or more valuable layers, they are all equally important” 
(Holubowicz  1947 , p. 37). Digging and recording of a multilayer site must be based 
on a system of contiguous squares, so that “…it should be possible to reconstruct 
the system of layers with every item precisely localized…” (Holubowicz  1947 , 
p. 34). Żurowski had already written down many of his ideas in 1939, but they were 
not to appear in print until after the war. He maintained that a “culture layer is also 
a monument of the past ( zabytek ), even when it does not contain any fi nds of the 
material culture” (Żurowski  1949 ). He emphasized that “naturally formed layers 
may be interlaced with culture layers” (Żurowski  1947 , p. 138) and thus urged the 
sampling of “every cultural and geological layer” (Żurowski  1947 , p. 140) in order 
“to execute detailed geological, palaeobotanical, palaeontological, anthropological 
and other analyses” (Żurowski  1947 , p. 137). He also believed that “topography is 
best refl ected by contour-lines,” the principle of his “topographico-stratigraphic” 
method of excavating and recording that was to ensure “reconstruction of the con-
fi guration of the surface in the moment of starting the excavation and of the every 
lower layer in sequence – period after period backwards” (Żurowski  1947 , p. 137). 
“This means that we will always be able to show three-dimensionally or by contour- 
lines a given surface in its shape before so and so many thousand years” and “from 
the layout of contour-lines we can cut sections in any directions and we can draw 
profi les” (Żurowski  1947 , p. 138). If we note also that all fi nds must be recorded 
“according to precise instrumental measurements” (Żurowski  1947 , p. 137) and that 
“the interrelation of characteristic points at a drawing must be precise enough to 
make possible, even after several years, to impose the same measurement system 
and to achieve the same results in an unquestionable way” (Żurowski  1947 , p. 137), 
we can see that there was a powerful guide to excavation method. 

  Fig. 35.1    A profi le cut by Kalikst Jagmin in 1873 across a barrow in Łęgonice       
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 Hołubowicz in turn published an attack on the technique of “arbitrary levels” 
(spits) for exploring complex stratigraphic structures, which may be “…studied 
 correctly only by defi ning cultural layers” (Holubowicz  1948 , pp. 38, 40). Żurowski 
criticized Hołubowicz’s zealotry but he made it clear that “exploration by arbitrary 
layers without discerning culture layers may lead to serious mistakes… because 
fi nds from very recent and very old culture layers may fall in the same arbitrary 
layer” (Żurowski  1949 , p. 427). He illustrated this with clear drawings (Fig.  35.2 ) 
showing the fallacy of what he called “the most primitive method” (Żurowski  1949 , 
p. 462). He argued that “all fi nds must be localised in relation to a culture layer and 
not an arbitrary layer” (Żurowski  1949 , p. 458). Such an attitude imposed treatment 
of every part of a site with equal piety, reinforced by the fact that the site “usually 
undergoes total destruction” (Żurowski  1949 , p. 413).

   Unfortunately, this promising “brain storm” died out quickly because almost all 
Polish archaeological “manpower” became engaged in the extensive “millennial” 
program which preceded celebrations of the millennial anniversary of the origins of 
Polish state in 1966. Numerous medieval towns and strongholds were excavated 
(c. 25 large sites a year), and the results were studied by multidisciplinary teams of 
archaeologists, architects, ethnographers and historians, which was called the “his-
tory of material culture.” There was simply no time for discussions that did not offer 
immediate solutions to daily problems. Polish archaeologists became again very 
“practical,” which meant that effectiveness counted higher than methodological 
rigor. Methods of excavation and recording that seemed too sophisticated were 
openly questioned (e.g., Dembińska  1954 , p. 97). Very few archaeologists tried to 
follow the standards that had been set during the postwar decade, and Poland’s 
important contribution to excavation methodology remains largely obscure despite 

  Fig. 35.2    Graphic presentation of the fallacy of the exploration of complex stratigraphy by arbi-
trary levels (Żurowski  1949 , Fig. 8)       
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attempts at its promotion (e.g., Urbańczyk  1999 ,  2004 ). The lack of theoretical 
 discussion and of progressive methodology promotion resulted in stagnation. 
Digging in arbitrary levels found common acceptance (e.g., Mazurowski  1996 , p. 4) 
and dominates until today. 

 Quick economic development after the political transformation of 1989 resulted in 
extensive investments in production and transport infrastructure, which made neces-
sary to excavate huge areas. Again town centers and hectares of fi elds have been being 
excavated to free space for factories, habitation quarters, highways, and pipelines. 
Only some outsiders lucky to have a chance to dig slowly (usually abroad) have 
experimented, for example, with new methods of electronic recording (e.g., Urbańczyk 
 2002 ,  2011 ) (Fig.  35.3 ). Thus, 65 years later, we may recall Żurowski’s bitter obser-
vation that “some prehistorians consider excavation technique too easy to learn it. 
Such attitudes, based on ignorance, inhibit progress…” (Żurowski  1947 , p. 136).

    More information will be found in EGA under Stratigraphy in Archaeology: A Brief 
History.       

  Fig. 35.3    Orthophoto map of a sunken house excavated by P. Urbańczyk in North-East Iceland in 
2002–2005       
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    Chapter 36   
 Britain 

             Timothy     Darvill    

        From its antiquarian origins, the development of fi eld method in Britain refl ects 
attempts by archaeologists to balance the merits of survey against excavation, 
research against rescue, and empiricism against theorized interpretation. While 
early methods lacked consistency, most were based on a modifi ed form of empiri-
cism known as inductivism: observations in the fi eld gathered together to create 
interpretative statements (Marsden  1983 ). Richard Colt Hoare (1758–1838), exca-
vator of more than 500 sites in the early 1800s, memorably summed up the position 
by declaring that “We speak from facts not theory” as the epigraph to  Ancient 
Wiltshire  published between 1812 and 1820. Importantly, a community of practice 
emerged to foster a network of amenity societies. 

 The late nineteenth century was a watershed in the development of archaeologi-
cal fi eldwork. Positivism strengthened as the preferred philosophy, suiting archaeol-
ogy well by perpetuating distinctions between  facts  as things that could be observed 
and  laws  or  interpretations  as statements making sense of the facts. Maintaining the 
integrity of the facts therefore became important, and one of the main steps toward 
achieving this involved structuring investigation methods and recording systems. 
Leading this fi eld was General Pitt Rivers (1827–1900) whose interests in social 
evolution carried through to developing a method of excavation that charted 
sequences of activity at particular sites. In practice, this meant recording every 
object so it could be replaced accurately in its fi ndspot through the use of plans and 
section drawings – essentially three-dimensional recording of fi nds. A generation 
later, Mortimer Wheeler (1890–1976) added the need to record strata (every layer) 
three dimensionally as well. To achieve this, he developed an excavation method 
that still bears his name – the Wheeler system – in which the area of investigation 
was divided into squares with balks between. Each square was separately excavated, 
and the plans and four sections of each carefully drawn (Wheeler  1954 ). 
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 Continental methods of  open-area excavation  were meanwhile imported into 
Britain, notably by Gerhard Bersu (1889–1964) at Little Woodbury, Wiltshire, in 
1938–1939. This approach to excavation and recording had far-reaching conse-
quences after the Second World War, but even during the war, a small team of 
archaeologists led by W.F. Grimes (1905–1988) recorded sites in this way before 
they were destroyed by the construction of military installations. Noteworthy was 
Grimes’ rigorous open-plan excavation of the Burn Ground long barrow, 
Gloucestershire, in 1940–1941, where he planned every stone in the mound. After 
the war, rebuilding programs coupled with industrial expansion, agricultural exten-
sifi cation, urban regeneration, and infrastructure renewal created many opportuni-
ties for archaeological investigation. Subsequent changes in methodology can be 
gauged from six successive textbooks on the subject by Richard Atkinson ( 1946 ), 
John Coles ( 1972 ), Philip Barker ( 1977 ), Ian Hodder ( 1999 ), Steve Roskams ( 2001 ), 
and Martin Carver ( 2009 ). 

 Operationally, work has expanded into hitherto under-investigated environments 
such as occupied towns, wetlands, uplands, agricultural land, and coastlands, often 
with rich rewards. Practically, there was much experimentation with the shape and 
size of excavation trenches, including uses of quadrant methods,  planum  systems, 
and large-scale open-area excavation taken from continental innovations. However, 
in Britain, attention remained focused on the removal of individual layers or  con-
texts  as they became widely known, in the reverse stratigraphic order to deposition. 
Teasing apart complicated sequences, fi nding natural construction or erosional sur-
faces, positive and negative features, deposits, and cuts became a technical as well 
as an intellectual challenge. Finds were associated with contexts as the basic unit of 
recovery, and the application of archaeological site science promoted systematic 
sampling for ecofacts and artifacts down to microscopic levels as well as the recov-
ery of environmental indicators and chemical characterization. 

 In fi eld survey, the tradition based on the idea of cultural property and monu-
ments promoted by Pitt Rivers was continued for much of the twentieth century by 
government-sponsored  Royal Commissions  which had the remit of recording every-
thing visible on the surface (Crawford  1960 ). Aerial photography was adopted for 
archaeology immediately after World War 1 and exported to the countries of the 
then British Empire. The postwar period saw the development of  landscape archae-
ology , a set of more sophisticated and analytical approaches that focused on wide 
geographical areas and assumed that the land was regularly overwritten by succes-
sive generations to form a  palimpsest  (Darvill  2001 ). Aerial photography, remote 
sensing, ground surveys, place-name studies, and past cartography were among the 
many primary sources used to create landscape regression models – snapshots of a 
landscape as it might have been at a particular period. Uniquely, in England, where 
treasure hunting on private property remains legal, a new voluntary scheme has 
encouraged the reporting of objects found by metal detectorists. The  Portable 
Antiquities Scheme  has produced an immense harvest of reported fi nds, creating a 
rich geographical database of dated artifacts, the majority of metal. 
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 From the 1960s, representatives from museums, universities, local and national 
archaeological societies, local authorities, and the government agencies began 
working together to meet the needs of  rescue archaeology  in their locality (RCHM 
 1960 ). While the rescue of archaeological sites in Britain is not obligated by law, in 
1990, its justifi cation was embedded in Planning Policy Guidance Note 16 (=PPG16 
 Archaeology and Planning ) for England, with similar statements for other parts of 
Britain, and these have remained the basis for the funding of archaeological inter-
vention by the private sector. In excess of 4,800 investigations a year were being 
undertaken in England alone by the year 2000. This has coincided with a revolution 
in IT, resulting in innovative approaches to on-site data capture and the subsequent 
production and processing of plans, sections, photographs, and descriptive records. 
Compiled in  client reports , these are presented to the commercial sponsors of the 
work in fulfi llment of contact. 

 More than 95 % of archaeological fi eldwork in Britain is now prompted by 
planned commercial development. It comprises predetermination work such as 
desk-based assessments, fi eld evaluations, and environmental impact assessments, 
and post-determination work that focuses on mitigating impact, implementing con-
servation measures, recording buildings, and investigating deposits faced with 
destruction through a range of techniques that include both trenching and open-area 
excavation. Conceptually, the  archaeological resource  of the 1970s and 1980s,  heri-
tage  as it was called in the 1990s, has now been redefi ned as  historic environment 
assets . Large-scale projects remain common, including, for example, the high-speed 
railway line from London to the Channel Tunnel and Terminal 5 at London’s 
Heathrow Airport. But size is less important than quality. Since revisions to the 
planning system in 2010 and the gathering strength of  localism  as a political phi-
losophy, integrating archaeology with local communities and using the knowledge 
generated to create public value have taken center stage. 

 Economic instability and the global recession are having an effect on archaeo-
logical fi eldwork traditions in Britain at the time of writing (early 2012). The pro-
fession has already scaled back, and more cuts are anticipated in order to meet lower 
demand for archaeological services (Aitchison  2010 ). On the brighter side, current 
conditions allow the chance to take stock of achievements over the past 20 years: to 
rebalance the scope and aims of fi eldwork, reconcile positivist and relativist 
approaches under the rubrics of creative science and community engagement, pro-
mote academic recognition and defi nitions of the discipline, and integrate opportu-
nities offered by development-driven research with the power of problem-orientated 
research – in fact, a twenty-fi rst-century version of the agenda faced 300 years ago 
by the founders of Britain’s fi eldwork traditions. 

  See also the entry in EGA for Landscape Archaeology, Aitken (Martin), Hall (E T), 
Evans (Arthur), Wheeler (Mortimer),       
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    Chapter 37   
 Scandinavia 

             Stefan     Larsson    

        Scandinavian archaeology has been infl uenced by three important factors: its 
embrace by the state, its terrain, and its methodological innovations. The position of 
Scandinavian archaeology within the state administration descends from the fre-
quent, long, and bloody confl icts between Denmark-Norway and Sweden-Finland. 
The number of monuments that could be claimed was instrumental in the diplomatic 
game of the day: the most venerable history gave a higher ranking at peace negotia-
tions. In short, Scandinavian archaeology is the offspring of an “antiquarian arms 
race.” The Danish legal tradition goes back as far as medieval times: all “treasure” 
found is the property of the King, while in the Swedish tradition, which has been a 
reference for both the Norwegian and Finnish legislation, sites and monuments 
belong to the state. Sites and monuments are to be protected or, if this not being 
possible, recorded professionally, thus making it a public responsibility to maintain 
a body of archaeologists. The overwhelming majority of excavations are performed 
within this legal administration, resulting in large-scale archaeological projects, 
today aided by digital recording (Fig.  37.1 ).

   Archaeological deposits in Scandinavia vary from Paleolithic deposits and large 
Mesolithic dwelling sites of the Ertebølle culture, to the heaped clay Bronze Age 
burial mounds of Jutland (“the mound people,” Glob  1974 ), to large-scale settle-
ments, votive deposits in bogs, ship burials, shipwrecks, and large-scale central 
places of the Iron Age to early trading and manufacturing centers of the Viking Age. 
In upland areas, settlements and burial mounds remain visible above ground level. 
In lowland areas, they have been located by intensive surveys (Welinder  2009 ). 

 Scandinavian innovations include the development of typology, large-scale sur-
vey, and different approaches to excavation. Typology became something of a 
Scandinavian speciality, starting with C.J. Thomsen’s (1788–1865) presentation of 
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the “three-age system,” i.e., the division of prehistory into the Stone, Bronze, and 
Iron Ages, which was developed indirectly from the taxonomy developed by 
C. Linnaeus and his disciples. The system was gradually refi ned during the course 
of the nineteenth century by, among others, J.J Worsaæ (1821–1885), S. Müller 
(1846–1934), and B.E. Hildebrand (1806–1884). Particularly infl uential was the 
concept of chronological evolution to explain the changing forms of artifacts by 
O. Montelius (1843–1921) (Fig.  37.2 ).

   Since all archaeological remains were (and are) regarded as the cultural property 
of the state, large-scale surveys pursued the goal of total record. This has  empowered 
geographical methods of historical analysis, such as Bjørn Myhre’s early medieval 
kingdoms in Norway, drawn by Thiessen polygons from hierarchies of burials, 
 ship-sheds, and hill forts ( 1987 ), and Åke Hyenstrand’s use of Sweden’s 
Ancient Monuments Register for tracing regions and socioeconomical systems 
(Hyenstrand  1984 ). 

 In excavation, Scandinavian archaeologists have been infl uenced by both the 
German approach, which divides a deposit into horizontal and vertical slices 
(“schnitt”), and the British, which gives primacy to the stratifi cation. However, it 
was the pioneering work of Gudmund Hatt and C.J. Becker in the 1930s and 1940s 
that led to the development of large-scale open area excavations. These were applied 
in particular to prehistoric and medieval settlements where survival may be little 
more than postholes and ribbons of small stones left by turf and timber buildings. 
These techniques were taken up in Britain and spread widely in Europe. On site 
pioneering methodologies by Scandinavian archaeologists include the excavation of 
huge preserved timber ships and their contents from mounds at Gokstad and Oseberg 
(see Gansum  2004 ), the recovery and analysis of bog bodies (Asingh and Lynnerup 
 2007 ), and the lifting of an entire  burial chamber  at Medelpad, Sweden, in 1952 
(p. 169). Modern pioneers have been contributing in particular to the development 
of methods of electronic  remote mapping . 

  Fig. 37.1    A large-scale excavation of the medieval village of Örja, just outside Landskrona, 
Sweden (Photo by Thomas Hansson, Swedish National Heritage Board)       
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  Information relevant to this section will be found in EGA under Scandinavia and the 
Baltic Sea Region; Scandinavia/Northern Europe: Historical Archaeology.       

  Fig. 37.2    Oscar Montelius (1843–1921) used the evolution of carriages, from horse drawn to 
railway, to illustrate how artifacts develop through time. The method allows an artifact type, and 
assemblages of artifacts, to be assigned to a particular period       
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    Chapter 38   
 France 

             Nathan     Schlanger    

        It was through the innovative application of sound fi eld methods that Jacques 
Boucher de Perthes (1788–1868), a customs offi cial in northern France, contributed 
decisively to the establishment of human antiquity. He argued that proof of an 
object’s antiquity resided fi rst and foremost in “its surrounding [ entourage ] and the 
place where it is encountered” (Boucher de Perthes  1847 , pp. 34, 178, 181). By 
insisting on such principles of stratigraphic position and integrity, Boucher de 
Perthes could argue that the artifi cially shaped fl int  haches  he found beneath meters 
of undisturbed gravels in association with fossil bones of extinct species were there-
fore of infi nitely ancient age, long before the Biblical Flood (thus  antediluvian ). 
While these claims had met with skepticism, a dramatic reversal of fortune occurred 
in 1859 with the visit to the region of two English scientists, the wine merchant and 
geologist Joseph Prestwich (1812–1896) and the paper manufacturer and numisma-
tist John Evans (1823–1908). Besides conducting a thorough audit of the context of 
discovery, the visitors also took the unprecedented step of having a photograph 
taken, on the 27th April 1859, of an in situ hand axe embedded in a quarry section 
at Saint-Acheul (Fig.  38.1 ). This very fi rst use of the photographic medium for 
stratigraphic demonstration not only confi rmed human antiquity but also served to 
shift the onus of archaeological demonstration from rhetoric and personal reputa-
tion to methodically documented observation (Gamble and Kruszynski  2009 ).

   Meanwhile in the South of France, cave sites were being explored by Édouard 
Lartet (1801–1871), a lawyer and paleontologist from Sarlat. The  Reliquiae 
Aquitanicae  he published together with banker Henry Christy in the mid-1860s 
highlighted the rich potential of these caves, with their well-preserved faunal 
remains as well as fl int and bone tools, for establishing a sequence of periods when 
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rhinoceros, mammoth, and reindeer roamed. This research was soon brought 
together at the newly created  Musée des antiquités nationales  by the engineer and 
curator Gabriel de Mortillet (1821–1898). By means of their association with geo-
logical strata and fauna, de Mortillet defi ned the artifacts themselves as fossil types, 
so establishing the succession of Acheulean, Mousterian, Solutrean, and 
Magdalenian periods, named after the French sites where they were defi ned. While 
undergoing many revisions and expansions over the years, this classifi catory system 
still remains today as the cornerstone of Paleolithic archaeology. 

 This development of vertical investigation in France was followed in the 1960s 
by the development of the horizontal ( décapage ) method of excavation pioneered by 
the ethnologist, technologist, and prehistorian André Leroi-Gourhan (1911–1986. 
See Courbin  1987 ; Audouze and Schlanger  2004 ). It was not of course without 
precedents. In the loess plains of Central and Eastern Europe, from Dolní Věstonice 
in Moravia to Kostenki in Russia, Upper Paleolithic habitations and mammoth-bone 
huts had long been identifi ed and excavated through investigations in open area. 
Fluent in Russian, Leroi-Gourhan was well aware of these studies, though not nec-
essarily of their  historical materialist underpinnings. Drawing on his own paleonto-
logical and anatomical expertise, he himself had undertaken since the 1940s (e.g., at 
Les Furtins) the meticulous recording of human burials, in their sequence of inhu-
mation and deposition, thus pioneering the subfi eld of funerary archaeology. 

 These initiatives converged in 1964, at the excavation of an extremely well- 
preserved hunter-gatherer occupation site in the sand quarries of Pincevent, south of 
Paris. This series of Magdalenian camps (c. 12,500 BP) represent the seasonal halts 

  Fig. 38.1    A quarry worker 
showing the location of an in 
situ hand axe, Saint-Acheul, 
27th April 1859 (Photograph 
by C. Pinsard, albuminated 
paper. Courtesy of 
Bibliothèques d’Amiens 
Métropole, Ms 1370.f.33)       
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of reindeer hunters, next to a ford on the R. Seine (Bodu et al.  2006 ). The dedicated 
excavation methodology deployed there by Leroi-Gourhan and his team included 
the meticulous exposure and millimetric stripping (sometimes with dental tools) of 
vast surfaces of fi nds and features, left for as long as possible in situ to be drawn, 
recorded, photographed, and thoroughly documented, square meter by square meter 
(Fig.  38.2 ). This small-scale plotting of the distribution of the fi nds – fl int and bone 
remains – made it possible to map the functional and spatial relations between such 
features as hearths, tents, butchery areas, knapping areas, and dumps and led to the 
identifi cation of vanished structures. Moreover, the extensive refi tting of fl int 
débitage and tools at Pincevent (and subsequently at other sites in the region) not 
only served to retrace the spatial and functional biographies of tools and thus grasp 
“precise moments in the remote past” – they also made it possible to reconstruct the 
technical processes of Upper Paleolithic fl int tool production and use, thus contrib-
uting decisively to the development and demonstration of the  chaîne opératoire  
approach in prehistoric archaeology.

   Leroi-Gourhan’s concern with the minutiae of “prehistoric ethnology” led subse-
quently to ongoing comparative research in Arctic areas – where it was to converge 
with ethnoarchaeological studies by Lewis Binford and others on hunter-gatherer 
campsites in Alaska, as well as Australia and Southern Africa. 

  Entries in EGA relevant to this section will be found in EGA at France: Promotion 
of Archaeological Heritage; Europe: Early Upper Paleolithic; Lithic Technology, 
Paleolithic.       

  Fig. 38.2    On-site briefi ng in front of a  décapage  at Pincevent. From  left : André Leroi-Gourhan, 
Michèle Julien, Claudine Karlin, and Michel Brézillon (©: Centre archéologique de Pincevent)       
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    Chapter 39   
 China 

             Liangren     Zhang    

        Although the study of ancient artifacts has a long history in China, the modern 
 science of archaeology was brought to China only in the late nineteenth century by 
foreign explorers and archaeologists. Since the 1920s, however, as the Nationalist 
government curbed foreigners’ fi eld activities in its land, native archaeologists, 
mostly Western-trained, from a few institutions (the Cenozoic Research Laboratory 
of the Geological Survey of China, the Institute of History and Philology of Academic 
Sinica and the Society for Historical Studies of National Beiping Academy) began to 
play the major role (Chen  1997 , p. 87). The political fragility and economic feeble-
ness of the time, however, did not allow science to develop signifi cantly. Although 
much progress was made in excavation techniques, including the division of strata 
and typological analysis of artifacts (Chen  1997 , pp. 145–162, 227–249, 310–329), 
only a modest number of sites had been excavated and a small group of archaeolo-
gists had been trained by 1949, the year when the Communist Party took over the 
mainland China. 

 Dramatic changes came about after 1949. Having unifi ed the country, the com-
munist government set out to modernize its industry, science, and education. And 
having decided to dissect its relations with the West and sided with the Soviet 
Union, it urged the academic community to learn the “advanced experience” of the 
Soviet science. The archaeologists and their students, who were trained in the West 
or educated in the pro-West Nationalist Era, had little choice but to study Soviet 
theories and methods (Zhang  2011 , p. 1052). Archaeology, which now received lav-
ish state support, continued to be cast as a subdiscipline of history as in the 
Nationalist Era, but it was now imposed upon a new paradigm: Marxist dialectical 
materialism and historical materialism. While dialectical materialism introduces the 
concept of social evolution, historical materialism brings the subjects of social 
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 relations, economy, and technology to archaeology (Xia  1952 , pp. 81–84). The 
Soviet archaeology also demands that archaeologists devote themselves to the life 
of the subject and down-trodden people, as a counterforce to their natural instinct, 
that is, to excavate tombs and monuments of the social elites. It does not follow, 
however, that Chinese archaeologists give priority to settlements and tombs of 
the common people. In fact, apart from a few exemplary Neolithic settlements that 
were dug to fulfi ll the Marxist mandate, they continue to favor large urban centers, 
such as Erlitou, Anyang, Luoyang, and Chang’an, and monumental tombs for the 
purpose of uncovering treasures and wonders to illustrate the grandeur of Chinese 
history and civilizations (Zhang  2011 , p. 1052). 

 Chinese archaeologists translated many Soviet publications to avail themselves 
not only of ready-made models of integrating the Marxist theories into archaeologi-
cal interpretation, but also of “advanced” fi eldwork methodologies. As a result, they 
began their fi eldwork with systematic survey, thereby acquiring the basic informa-
tion of the location, chronology, and cultural defi nition of a single site as well as 
informing questions such as the geographic distribution and the ecological environ-
ment of a culture (Xia  1958 , p. 2). In addition, Chinese archaeologists innovatively 
adopted the “Luoyang Spade,” a coring device which local treasure hunters had 
developed to discover tombs, as a prospecting tool. Skilled hands were trained to 
identify various types of features (tombs, architectural foundations, trash pits, river-
beds) from the soil samples taken from underground. Thanks to its effi ciency and 
low cost, the tool is still popular today; one can often use it to get a good idea of the 
layout as well as stratigraphy of a site without excavation. 

 When Chinese archaeologists excavate a settlement, they usually lay out box pits 
of 2 × 2 m, which they replicate to expose large areas (Fig.  39.1 ). This method is 
very helpful because many settlements in China comprise feature long habitation 
history and complex cultural deposit. Although it had also been used in the West, 
they were obliged by the ideology of the time to attribute the credit of inspiration to 
the Soviet archaeologist T. S. Passek (1903–1968). While earlier excavators were 
unable to discover houses at the Tripoly’e settlement because they had only opened 
narrow trenches and small areas, in the 1930s, Passek successfully discovered struc-
tures of 100–120 m 2  in dimension with the box excavation. In a country blessed 
with long history and thick cultural deposit, this method appears to be very useful, 
as it provides a better stratigraphic control and a better understanding of a settle-
ment: division of space and episodes of reconstruction (Yan  1994 , p. 252). Dubbed 
by Chinese archaeologists as “small excavation units but large-scale exposure,” it 
was put to good use at the model Neolithic settlement of Banpo near Xi’an and 
Jiangzhai (Zhongguo Kexueyuan Kaogu Yanjiusuo  1963 , p. 6; Banpo Museum, 
Shaanxi Institute of Archaeology, and Lintong County Museum  1988 , pp. 3–5). 
While the size of the unit is often adjusted to the specifi c circumstances and objec-
tives of an excavation (it is now usually 5 × 5 m or 10 × 10 m), the box-pit excavation 
remains the standard operational method today (Shi  1982 , pp. 18–19).

   Ancient cities, especially those of the proto-historic and historical periods, demand 
a different approach. Following the Soviet guidelines, Chinese archaeologists fi rst 
study historical documents to address questions about material  production, social 
relations, and the spiritual life of the population. They can then turn to other questions 
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such as spatial division, public amenities, and external economic connections. Since 
cities are much larger and more sophisticated than Neolithic settlements, it is unreal-
istic to implement the full-coverage excavation; small excavation units are instead 
deployed at particular sections to address particular questions, such as layout and 
chronology. Three phases of deposit are generally investigated to defi ne their chro-
nology: those formed during construction, those formed during occupation, and those 
after abandonment. This set of methods was effectively applied to the excavation of 
Chang’an, a capital of the Western Han Dynasty (206 BCE–9 CE), near the present-
day city of Xi’an. Together with the method of dividing cultural strata by soil content 
and color, it is still cherished as a working principle today (Zhang  1983 , p. 62). 

    Regional Genealogy and Variations 

 The intense learning of the Soviet archaeology came to a halt after the breakup of 
the Sino-Soviet brotherhood in the 1960s. Having turned away from the West in 
1949, Chinese archaeologists were now secluded from the development of archaeo-
logical theories and methods over the world. Without external inspiration, they were 

  Fig. 39.1    The ‘small unit/
large exposure’ (box system) 
in action on an excavation in 
advance of road building at 
Boatou, Inner Mongolia in 
2006 (China, State 
Administration 2007, p. 165)       
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left to move forward from what they had inherited from the Nationalist Era and 
learned from the Soviet. In the volatile political atmosphere that lingered from the 
1950s through to the 1980s, however, theoretical thinking, even in the name of 
Marxist theories, was a life-threatening venture. Hence, no middle-range theories 
and methodologies were developed to extrapolate the Marxist subjects of social 
relations, economy, and technology; discussion of these subjects was little more 
than fi lling fresh data into the old pigeonholes of Marxist theories. It was the typol-
ogy and culture-historical paradigm inherited from the Nationalist Era, safeguarded 
by the sustained nationalism, that had the chance of further development in the 
subsequent decades. 

 It was Su Bingqi (1909–1997), a courageous thinker for his time, who held the 
beacon for theoretical development in China. He began his theoretical venture in the 
1930s when he attempted to work out a chronology for the cemetery at Doujitai in 
Baoji, Shaanxi Province. Employing Montelius’ typology but tempering it with his 
own interpretation, he selected the diagnostic ceramic ware li-tripod as the subjects 
of typological analysis, divided them into four types, and traced each type’s evolu-
tionary path (Su  1948 [1984]). Since the 1950s, the division of  xing  (type), and  shi , 
which stands for the chronological subtype, became the standard method in Chinese 
typology (Su  1959 [1984],  1965 ). This method was further refi ned to fi t the ever- 
growing excavation materials by Su Bingqi himself and his disciples. In his endeavor 
to set up chronologies for the Shang urban centers of Zhengzhou and Anyang, Zou 
Heng ( 1956 ,  1964 ) innovatively correlated stratigraphic and typological sequences 
of ceramic wares from these sites. 

 Su Bingqi’s creativity did not end up at the typological analysis. He further 
developed a theory, namely, the “regional cultural genealogy and variations (qux-
ileixing),” that offers a handy framework for organizing and explaining them (Su 
and Yin  1981 ,  1982 ). In this general and fl exible formulation, the archaeological 
cultures that had been discovered by the 1970s were grouped into six macroscopic 
cultural-historical regions; each region comprises of a few micro-regions, whose 
cultures are lined up from the Paleolithic Age through to the Bronze Age. Rejecting 
the conventional assumption that Central China was the cradle of Chinese civiliza-
tions lifting the outlying regions from backwardness, he emphasized instead that it 
was the outlying regions that outshined and enlightened Central China in the 
Prehistoric periods. Believing in the historicity of traditional texts, he further linked 
some of the regional cultures with early ethnic groups recorded in these texts (Su 
and Yin  1981 ,  1982 ).  

    New Development 

 The typological analysis and the “regional cultural genealogy and variations” theory 
were imbued into a national fi eldwork manual issued in 1984 (Ministry of Culture 
 1984 ). Su Bingqi and his disciplines, all prominent fi gures in Chinese archaeology, 
frequently traveled across the nation to deliver them to his fellow colleagues, and 
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urged them to mend up the gaps of the cultural lineages of their regions. Blessed by 
the growing excavations since the 1970s, each province was able to write its cultural 
history, more or less complete, from the Paleolithic Age well into the historical peri-
ods (Wenwu Editorial Committee  1979 ,  1991 ). They nevertheless brought much 
harm to Chinese archaeology in the meantime. Emphasizing on the importance of 
deposit strata and ceramic typology, they ignored many of other questions, such as 
the settlement pattern, and subsistence economy, as well as many types of data, such 
as soil, food residue, and botanical and faunal remains. 

 Since the late 1970s, however, China reopened itself to the World, and once again 
appreciated foreign archaeological theories and methods, mostly of the West and 
Japan. In 2005, the SACH commissioned the Archaeology Department of Beijing 
University, the leading institution in China, a major revision of the 1984 manual to 
catch up with the current development in archaeology over the globe. From manuals 
of Britain and Japan, the new manual, which was issued in 2009, adopts the social 
archaeology of the West and the research subjects of settlement pattern, subsistence 
economy, craft production, and social organization. It asks excavators to pay atten-
tion not only to stratigraphy, but also to spatial organization and formation process 
of a site. It inserts sifting and fl otation facilities into the excavation process so as to 
gather tiny animal bones, plant seeds, and artifacts for future analysis. In addition, 
it demands on-site conservation for the purpose of protecting fragile artifacts and 
features (China, State Administration of Cultural Heritage    2009). In line with the 
new standards, an excavation project is no longer targeted at narrow subjects such 
as chronology and culture defi nition, but becomes a platform for multidisciplinary 
cooperation; it is no longer a closed domain for the excavators alone, but an open 
territory for many specialists who examine various types of materials. In this way, 
Chinese archaeology will surely interact with the world communities more actively 
in the future. 

  Information relevant to this section will be found in EGA under China: Cultural 
Heritage Management; China: Managing Cultural Heritage and the World Heritage 
List; China: Museums; China: New Approaches to Heritage Administration; 
Banpocun, Archaeology of; Histories of the Archaeological Discipline: Issues to 
Consider; Multicultural Archaeology; Nationalism and Archaeology .       
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    Chapter 40   
 Japan 

             Yumiko     Nakanishi    

           Principles 

 The basis for archaeological intervention in Japan is the  Law for the Protection of 
Cultural Properties  inaugurated in 1950 and updated regularly since. Archaeological 
resources underground are designated as “buried cultural properties ( Maizou 
Bunkazai ).” Since then every excavation has to be notifi ed to the responsible gov-
ernment department, traditionally the Board of Education. Most archaeological 
fi eldwork takes the form of  rescue excavation  (CRM) in advance of development 
rather than research projects. Universities do undertake excavations for academic 
purposes, but these are overwhelmingly exceeded by rescue work, both in number 
and budget. Academics are required to obtain permission to excavate from the local 
authority (who may not give it). 

 On the principle that it is better for buried cultural properties to be preserved 
underground than to be destroyed, the initiator of the development is required to pay 
for excavation of archaeological deposits in advance of their destruction. This prin-
ciple was challenged in the courts in the late 1970s and the early 1980s, when private 
development companies sued for the losses caused by covering these costs. But the 
High Court of Tokyo found in favor of government and ruled that developers should 
cover the cost of excavation but with the condition that there should be the limit 
defi ned by an “appropriate level of investigation.” Not all remains of the past are 
eligible for record: according to government advice dated 1998, only remains dating 
back to the Middle Ages and earlier are mandatorily subject to investigation.  
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    Methods 

 Nondestructive fi eld methods may be used at the evaluation stage, although rescue 
archaeology mostly uses  test pits  to determine and estimate the depth of cultural 
layers, as well as the anticipated structures and their likely date. This information 
also allows an estimation of the cost and duration of the intervention, which is then 
fed into the  project design . The project design forms the basis for negotiation with 
the developers. Once fi xed, archaeological contractors tender for the work, compris-
ing the necessary equipment and the required labor force. Payment is usually calcu-
lated according to the volume of soil to be removed or the numbers of workdays 
required. 

 A mechanical excavator (“jumbo”) is used to remove top layers, and then dig-
ging switches to human labor using hoes and the other tools. Narrow trenches are 
fi rst dug at the edges of the area to be excavated to reveal sections through the 
deposit. These trenches provide drainage, and their sections are used as a guide to 
the excavators, who peel back from them, layer by layer. Excavators use a versatile 
trowel hoe on a long handle, which can pick, cut, slice, and create a smooth surface 
(p. 46). The spoil is removed using electrically driven belt conveyors (Fig.  40.1 ).  
When the surface of the layer is clean, those features showing in it are recorded by 
photography and drawing. Features and collected artifacts are located in three 
dimensions using a grid system connected to the national and world geodesic sys-
tems. A new departure is the recording of excavations using overhead photography 
from a helicopter or a crane supporting a cage. The photographs are used to generate 
measured drawings, which are then checked on site. 

 Once excavations are complete, all artifacts will be washed and marked with a 
serial number to identify date and location of discovery. Broken pieces are refi tted, 
drawn, and photographed. This is often done by part-time workers. Comprehensive 
excavation reports are prepared containing all the information collected during the 
excavation. The public are invited to view the excavations’ open days. This usually 
includes a safe route overlooking the excavated and a few tents, one for reception 
and others for exhibiting artifacts.

   Archaeological work in advance of development is big business. A recent exam-
ple of a large-scale urban project is the 2nd Keihan Highway project, which involved 
a national expressway and a bypass about 27 km in length (Naniwa n.d.). The sec-
tion crossing Osaka was about 16.1 km and had 18 potential sites (“areas known to 
contain cultural properties”). Agreement for trial excavations was negotiated 
between the different agencies and authorization given to the contractor, in this case 
the Osaka Center for Cultural Heritage (OCCH), a nonprofi t foundation partly 
invested by Osaka Prefectural Government. After completing trial excavations in 
1996, the area in need of excavation was estimated as about 450,000 m 2 . In 2000, 
the full-scale excavations started at Tsudajo site in Hirakata City, and all excava-
tions were  completed in January 2010.  
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    Refl ections 

 Privatized contract work needs appropriate surveillance, or it can simply become 
“the cheapest option.” This must be avoided: to record sites properly requires the 
application of a certain standard, for example, by the issue of licenses, which has 
been under discussion for the past few years. A second concern is the usage of the 
new knowledge that is being generated. Many reports are not well researched nor 
accessible to the public. Some have been kept long in the archive without ever being 
consulted. We also need to rethink the role of archaeologists in the public sector. 
It is probably a good moment to discuss opening up fi eld archaeology in Japan to 
wider involvement. 

  More information about archaeology in Japan today will be found in EGA at Japan: 
Cultural Heritage Management; Japan: Indigenous Occupation; Japan World 
Heritage; Japanese Archaeological Museums.     

  Fig. 40.1    Excavations in 
progress: use of conveyor 
(By courtesy of Nara 
National Research Institute 
for Cultural Properties)       
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    Chapter 41   
 Australia 

             Kylie     Lower-Eskelson    

        Australia’s fi rst archaeological observations were made by early explorers and 
 colonists or noted by observers primarily working in other disciplines (Smith and 
Burke  2007 , p. 1). The fi rst excavation in Australia was undertaken by the governors 
of the Colony of New South Wales with a focus on human burials (Horton  1991 , 
pp. 3–5), while the fi rst to employ the method of stratigraphic analysis were anthro-
pologists Herbert Hale and Norman Tindale, who undertook archaeological excava-
tions at Devon Downs in 1929 (Hale and Tindale  1930 ). 

 Formal archaeological work in Australia began in the 1950s when John Mulvaney 
returned from courses at Cambridge University and introduced archaeological study 
into the Australian curriculum (Mulvaney  2011 ). Mulvaney began work on a num-
ber of archaeological excavations around Australia and instructed and mentored a 
number of students who would become leaders in the fi eld, including Isabel 
McBryde, Jim Allen, and Ian Glover. 

 In the 1970s, a series of political circumstances spurred by a confl uence between 
the Aboriginal land rights movement and public environmental concerns led to the 
creation of state heritage legislation, After this, the amount of archaeological work 
conducted in Australia dramatically increased, both with development of heritage 
surveys required by legislation and in academic circles, with several universities 
opening archaeology departments. 

 While Australia’s fi rst department of archaeology had been instituted at the 
University of Sydney in 1948, the focus was not specifi c to Australian archaeology. 
Later, archaeologists with an Australian focus arrived at the university, with Vincent 
Megaw and Richard Wright arriving in 1961 and Rhys Jones in 1963. John Mulvaney 
was appointed to the History Department University of Melbourne in 1953, later 
moving to ANU. Isabel McBryde took up the fi rst titled position in Prehistory and 
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Ancient History at the University of New England, Armidale, in 1960, while Jack 
Golson was appointed to the Anthropology Department at Australian National 
University in 1961, which was then just moving into the fi eld of archaeology. 

 Since this time, Australia has grown a thriving discipline covering a range of 
research topics. The nature and timing of human settlement in the continent has 
been a long standing topic of interest in Australian archaeology, with the fi rst esti-
mate being made in 1884 by Reverend Peter MacPherson, who postulated an age of 
400 years BP for human arrival on the basis of his excavations in Victoria (Horton 
 1991 , pp. 34–43). This date was quickly superseded with the commonly accepted 
date of human arrival in Australia now being an estimated 50,000 years BP 
(see Hiscock  2008 , p. 1). The archaeology of the periods of European contact and 
industrialization has developed into a major fi eld. 

 The fi rst Australian book dedicated to an overview of archaeological fi eld 
 methods was written in 1983 by Graham Connah (see Connah  1983 ), which was 
followed by a more detailed treatment of fi eld methods and related topics by Heather 
Burke and Claire Smith (see Burke and Smith  2004 ). The method of ethnographic 
analogy has often been employed in Australian archaeology and in many cases has 
served to inform our interpretation of the past (Hiscock  2008 , pp. 268–285). 

 One of Australia’s strengths in archaeology has been its analysis of sociopolitical 
issues, particularly the refl exive analysis of its relationship as a discipline with 
Aboriginal people (see Burke et al.  1994 ). This has evolved from simple consulta-
tion in the early days to numerous community-based research projects, informed, 
and sometimes initiated by Indigenous people (Greer et al.  2002 ). This has begun to 
transform archaeology in Australia from a fi eld that studied the history of indige-
nous people to one that cannot only learn more about the past but also benefi t 
 contemporary peoples. Employment in cultural heritage management increased 
dramatically in the early twenty-fi rst century, in response to the legislative require-
ments of a mining boom in Australia. In 2012, there were over 1,000 members of 
the Australian Archaeological Association. 

  More information on Australian archaeology can be found in EGA under 
Australasian Historical Archaeology, Australia: Cultural Heritage Management 
Education, Australia: Domestic Archaeological Heritage Management Law, 
Australia: Indigenous Cultural Property Return; and on Australian archaeologists 
at Allen (Jim), Burke (Heather), Golson (Jack), Jones (Rhys Maengwyn), McBryde 
(Isabel), Mulvaney, John) and Smith (Claire).       
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