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INTRODUCTION 

The joint Project 

In r 970 a program of archaeological survey and excavation of Mesol ithic si tes 
was begun near the v illage of Havelte in the province of Drenthe, Netherlands
(Fig. r ) . This program, originally initi ated by Dr. R. R .  Newell, is being under
taken jointly by the Biologisch-Archaeologisch Instituut of the State University 
of Groningen and the Museum of Anthropology of the University of Michigan.  
The initial fieldwork in  the fal l  of r 970 was supported primari ly by the 
Wenner-Gren Foundation for Anthropological Research. Subsequent field and 
laboratory programs have been largely funded by the National Science 
Foundation (Grant GS-29240X) . The financial support of these foundations is 
gratef ully acknowledged. 

The Mesolithic sites of northwestern Europe are, for the most part, notoriously 
poor in content and small in size. These sites are virtually a lways located on 
well drained, sandy soils in which no organic materials other than charcoal 
are regularly preserved. Much of our knowledge of Mesolithic artifact assem
blages c01nes from the study of surface collections. Only a few systematic 
excavations have been carried out. The general picture of Mesol ithic society 
and economy has been built up from evidence provided by a small number of 
si res in  England and Denmark. This general picture has been extended to most 
areas of Mesolithic occupation and has been unchallenged for many years 
(Clark, r 9 3 6 ;  Schwabedissen, r 962  ). Suggested characteristics for the Mesoli thic 
period are low population density, ephemeral settlement, small group size, and 
dependence upon a wide range of subsistence resources. 

Most archaeological research on the Mesolithic period, accepting this general 
picture derived from other areas and constrained by the usual poverty of 
available material, has been primarily concerned with the typology and 
comparison of l i thic assemblages. The chief aim of this approach has been to 
establish a chronological framework for these assemblages and secondarily to 
define "culture areas" from geographical variations in typological assemblages. 

The cooperative project at Havelte is intended to obtain, from a number of 
Mesolithic s i  tes, relatively complete and extensive data for the analysis of : 
the size of occupations ; the number, kinds and contents of archaeological 
features ; technological process of to ol manufacture and use ; functional and 
formal variation in the lithic assemblages ; patterns of distribution of various 
categories of artifacts and features over the site area; and other factors relating 
to technological, subsistence, and perhaps social aspects of prehistoric human 
adaptation. 
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This information should make it possible to infer certain parameters of the 
subsistence-settlement systems characteristic of the Mesolithic in the northern 
Netherlands. 

It  seems clear from ethnographic research that small variations in group size, 
population density, and economic organization are adaptively responsive to 
environmental situation and are probably most intimately related to forms of 
social organization (Steward, 1 9 3 8 ;  Eggan, 1 96 8 ;  B irdsell ,  1 96 8 ;  Yengoyan, 
1 968 ) .  I t  is therefore precisely these components that should define the operation 
of subsistence-settlement systems in the Mesolithic (Price, 1 9 7 3 ) .  

Attention to archaeological details from which variability i n  group size 
economy, social organization, and population density can be inferred may be 
crucial to our ability to monitor the processes of cultural adaptation in this 
period. It has recently been shown, for example, that distributional patterns 
of artifacts and features can reflect patterns of human activity at prehistoric 
sites (Leroi-Gourhan and Brezillon, 1 966 ;  de Lumley,  et al., 1 969 ; Binford, et al . ,  

1 970 ;  Hesse, 1 97 1 ;  Whallon, 1 97 3 ) .  From the analysis of such patterning, 
information on group size, activity and composition may be derived. 

This preliminary report is  intended to outline some of the procedures and 
methods utilized in the investigation of these problems and to discuss some of the 
progress made, and the problems encountered , so far. 

Fig. 1.  Location of Havelte. 
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Fig. 2 .  Location of "de Doeze" near rhe vil l agc of H ave!te. 

The study area

The settlements from the Mesolithic period in the Netherlands are usually 
located on sandy elevations. These elevations generally consist of deposits of 
late glacial coversands forrning ridges of varying height rising above flat, 
ground moraine lowlands. Clearly, an optimal area in which to begin a program 
of survey and excavation of Mesolithic s ites would be where elevations of late 
glacial coversands rernain relatively undisturbed to the present day. 

A fairly large area meeting these criteria was found near the v i llage of 
Havelte (Figs. r & 2 ) during a prel iminary vis it  by Prof. H.  T. Waterbolk and 
Whallon in r 969. This study area consists of a series of sand elevations and
ridges approximately 3 ki lometers long by r Y2 kilometers wide. I t  is  partially
bounded on the southeast by a push moraine of Saalian age some r 8 meters in 
height (Ter Wee, 1 966) and is surrounded otherwise by low, wet fens and farm
land. Most of the sands in this area are late Wi.irm (Weichsel) glaciation 
coversands, deposited primarily during the Older and Younger Dryas periods, 
overlying boulder clay ground moraine (Ter Wee, 1 966) .  Numerous circular 
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or oval depressions with moderately high ( I -5 meter) surrounding ridges are 
scattered throughout the area. These were apparently formed as blowouts, or 
perhaps in a few cases as pingos (ice-heave ridges), either during or shortly 
after the deposition of the coversands. Extensive modem blowouts are restricted 
to two major locations. Peat-cutting and roads have made only minor distur
bances of the coversand topography. The original topography of these sands 
is genera lly indicated by a deepl y  developed soil horizon, discussed below. The 
widespread, intact occurrence of this soil horizon indicates the preservation of the 
old topography over much of the study area. The area is  now set aside as a 
nature preserve and military training ground. 

These thus exists a higher and relatively drier, sandy area here which has 
persisted and been propitious for human occupation from the latest phases of the 
Opper Paleoli thic (Waterbolk, I 962) .  The ridges within the study area seem 
to have been preferred locations for settlement, particularly in earlier periods, 
due presumably to their drier nature and perhaps to the tendency for forest 
clearings to be more common on higher areas. The area around Havelte has long 
been known to amateurs and professional archaeologists al ike as a location rich in 
prehistoric materials. A late Upper Paleolithic (Hamburgian) assemblage has 
been collected from the area (Voerman, 1 9 3 7) .  Extensive collections of Mesolithic 
arti facts have been made from blowouts and roadcuts. Both Neolithic and 
Bronze Age materials are also frequently encountered. As an area of known 
antiquity with relatively l ittle recent disturbance of the landscape upon which 
Mesolithic people would have lived, i t  seemed to provide an excellent location 
at which to begin a program of intensive investigation of Mesolithic settlements. 

FIELDWORK 

Mapping the prehistoric landscape 

The postglacial landscape upon which undisturbed Mesolithic sites might be 
found has been somewhat altered. The most significant a lteration is due to 
the movement of sand by wind action, eroding in some spots, depositing in 
others. This sametimes results in a sort of "reversed" topography. Sand is blown 
from the higher, drier points of the landscape and deposited in lower, moister 
and therefore more vegetated areas. Original elevations are truncated and
original depressions are built up as high spots. In addition to this particular
process, normal deflation and wind deposition of sand is common and other 
factors such as erosion by water and the growth of peat have played a role i n  
changing the face of the postglacial terrain. 
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The surface o f  what i s  generally presumed to have been the original 
postglacial landscape is  easily  recognized, however, by a deeply developed 
soil. This soil is  a podzol, formed under the heath that appeared after initial 
deforestation in  this area, probably beginning in the Bronze Age. Podzols are 
formed under temperate climatic regimes by intense leaching under acidic 
conditions. Heather growing on sand with good drainage provides ideal 
conditions for the formation of deep, wel l-developed podzols (Dimbleby, r 962) .  

There is  l ittle or no evidence for significant changes in the topography of the 
study area from the early postglacial  (Preboreal) to the first deforestation 
and the formation of the podzol .  This buried podzol is assumed to be on the 
surface of the postglacial landscape and thus to provide an excellent indicator 
of this early topography. There is generally one major period of podzol 
formation in the coversand areas of the northern Netherlands. Near Havelte, 
however, some localities are known for the development of a double podzol 
profile (Waterbolk and van Andel, r 9 p ), representing two major periods of soil 
formation under heather. At such local i ti es the lower or earlier of these two 
podzols is more deeply developed and is assumed to most closely represent 
the postglacial land surface. 

A pronounced circular ridge surrounding a depression which appeared to 
have been formerly a lake or marsh was chosen as the location at which to begin 
the topographic mapping of the buried podzol .  It was thought that a high 
ridge around a lake or marsh would have been a particularly propitious place for 
Mesolithic occupation. This area is known locally today as "de Doeze". The 
peripheral r idge is  not a recent development and is clearly reflected in the 
contours of the podzol. In  some places the postglacial and modem topography 
are identica l .  In  other areas there has been substantial erosion or deposi tion 
of sands. It could sometimes be seen that the more marked relief of the eariier 
landscape had been slightly smoothed through time. 

A typical soil profile from the area of investigation can be seen in  Figure 5. 
There is a deposit of recent blown sands overlying the original podzol. A black, 
humic A1 horizon overlies the heavily leached grey-white A2, characteristic of a 
strongly podzolized soi l .  At the base of the A2 zone, there is an abrupt change 
in the color, consistency, and texture of the soil .  This l ayer is  here called the B2B 

horizon (A-B horizon in other terminologies), the zone of accumulation of humic 
materials leached from the A2 .  Mesolithic artifacts are generally found in the 
lower A2 and upper B2B horizons of this soil .  A true hardpan marks the 
boundary between the B2B and the orange-brown, i ron-enriched B2. The B2 

horizon gradually grades into parent C material ,  generally Younger Dryas 
coversands. At varying depths in the C horizon, there is usually seen an i rregular, 
whitish, leached horizon. Occasional black flecks of charcoal appear in  this !ens. 
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This horizon is known as the Usselo layer and dates to the Allerød interstadial 
(van der Hammen, 1 95 1 ) .  The Usselo layer formed in  the surface of Older Dryas 
coversands and was subsequently buried by coversands during the Y ounger 
Dryas Period. The Older Dryas coversands are distinguished by a greater loam 
content and stronger bedding. 

The aim of the geological survey was to locate and trace the deep podzol 
described above. Through observations made in numerous sections and borings, a 
detai led topographic map of the clearly identifiable surface of the B2B horizon 
was compiled for de Doeze ridge and adjacent areas. I t  is felt that this map 

Fig. 3. Havelte "de Doeze" : Location of excavation units and test pits on the contour of thr 
828 soil horizon. Elevations are relative tO an arbitrary excavation datum. 
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fairly closely represents the early postglacial topography - the landscape 
occupied during the Mesolithic (Fig. 3 ) .  

The major portion of the rim o r  ridge surrounding de  Doeze was continuous. 
It was speculated that this feature might be a pin go. Pingos begin as srnal l  h�lls 
formed during periglacial conditions by the accumulation of ground water 
in subterranean ice dornes (Embleton and King, r 968) .  Earth eroded from these 
hi l ls is deposited as a ridge around the periphery of the hil ! .  When the ice dorne 
melts during warmer conditions, it leaves a crater with a pronounced peripheral 
ridge. Such a crater then becames filled with water to form a small lake. The 
geological survey revealed, however, that the bottom of the de Doeze depres
sion was sand and relatively flat. This seemed to argue against this feature 
having been a water-filled pingo. A lake would have left distinctive bottom 
sediments and a pingo would have been deep relative to its diameter, rather 
than having a shallow, flat bottom. 

The prehistoric vegetation 

The investigation of the local postglacial pollen sequence and its implications 
for local environments is being carried out by Dr. W. A. Casparie of the Biolo
gisch-Archaeologisch Instituut. Pollen cores were taken in and around de Doeze 
in the winter of 1 97 r .  A complete description of the results of this work will be 
presented by Dr. Casparie in the final report. Preliminary indications are that 
peat formation began here in the latter part of the Boreal period. Pollen of
heather (Calluna), some hazel (Corylus) and pine (Pinus) is preserved. In this
section of the core there is also wind blown sand present, indicating somewhat 
open, dry conditions. Thus, in the late Boreal period the depression would 
have been filled with open vegetation, probably heather, with some pine and 
hazel around the periphery of the depression. The probable seasonal occurrence 
of standi.ng water in the depression at this time is  indicated by the formation of 
the peat deposits. The early Atlantic period is represented in the sequence by a 
rise in alder (Alnus) and oak (Quercus) pol len with a relative disappearance of 
heather and pine. Wetter conditions are indicated by the formation Sphagnum 

peat deposits in the depression during this period. Perhaps the depression bottom 
was effectively sealed during the Boreal period and this permitted the accumu
lation of more open water with a dense vegetation of Corylus, Quercus, and 
Betula in the surrounding area. The geological mapping and the pollen analysis 
together seem to indicate that this topographic feature is most likely not a 
pingo but rather a Younger Dryas or Preboreal period "blowout" that was 
partially covered with heather during the Boreal period, gradually fil l ing with 
water and SphagY/.um peat during the early Atlantic period. 
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Archaeological sampling 

It was expected that Mesolithic sites would be found on the highest, sandy 
elevations, as has been the case with most sites d iscovered near Havelte and 
elsewhere in the northern Netherlands. However, in order to systematically 
investigate, with no bias from prior experience, all  possibil ities for locating 
prehistoric occupation in the study area, the archaeological survey was begun 
as a procedure of stratified random sampling. An area of approximately 400 

meters by 80 meters in size was sampled in this manner. This area comprised 
roughly one-fourth of the blowout rim and its immediately surrounding area. 

The archaeological testing was done using 2 x 2 meter pits excavated through 
the podzol into the lower B2 or upper C horizon. Random sampling was ac
complished by drawing a grid over each sub-area to be tested and selecting the 
coordinates for the placement of each test pit from a table of random numbers. 
The sample was stratified, rneaning that the area was not treated as a homo
geneous unit but was broken into sub-areas which were sampled separately. These 
sub-areas were defined by topographic criteria. The number of test pits placed 
in each sub-area was made proportional to the area covered by the sub-areas. 
The locations of some of the test pits are indicated in Figure 3 .

Five topographic sub-areas were defined from the map o f  the podzol B2B 

surface : ridge peaks, high ridge, terrace inside ridge, low ridge, and low rise 
outside ridge. The depression floor was considered to have been uninhabitable 
and was not sampled. The results of this sampling program indicated, as was 
anticipated, that Mesolithic materials concentrated primarily or exclusively on 
ridge peaks and high ridge areas. The artifact counts from this testing are given 
in Table r .  The major excavations, subsequently undertaken in this study area, 
were opened up around the most productive test pits (Nos. r ,  3, and 7),  which 
seemed to indicate the presence of substantial , relatively undisturbed Mesolithic 
occupation. 

TABLE I .  STRATIFIED RA NDOM SAMPLING PROGRAM 

Test Pit No. Stratum Artif aet Co1mt 

Ridge Peak I I  

2 Low Rise 0 

3 Ridge Peak 20 

4 Low Ridge I 

Terrace 0 

6 Terrace 0 

7 High Ridge 1 2  



1 6 T. D O U G L A S  P R IC E / R O B E R T  W H A L L O N  J R / SY L V IA C H A P P E L L  

Time did not permit a statistical sampling of the entire study area, but the 
conclusions drawn from the smal!, stratified random sample are probably 
relatively reliable in indicating the general distribution of Mesolithic sites. 
General testing was continued, however, a long the high ridge and ridge peaks 
of the rim of de Doeze and on several similar, neighboring ridges. Thirteen 
additional test pits were excavated outside the area of the statistical sample. 
This testing did not provide statistically reliable coverage of so large an area 
but it  does al low general picture to be obtained of the amount and distribution 
of Mesolithic occupation in the study area as a whole. The locations of  some 
of these pits may be seen in Figure 3 . The results of the testing are presented 
in Table 2 .  

Test Pit No. 

I O  

l l 

12 
13 
I 4  
1 5  
1 6  
1 7
1 8
1 9
20 
21 
2 2  

Excavations 

TABLE 2. TEST PITS 

Artifact Count 

37  

1 7
0 
24 
6 

l 

0 
0 
20 

Re marks 

Badly disturbed 

Possible burned area 

Three major excavation units were opened on the high ridge and ridge peaks 
along the east side of the blowout rim. Each unit was expanded to enclose the 
entire concentration of Mesolithic artifacts. These excavation units were labeled 
H (Havelte) l,  H2, and H3 . Excavations were undertaken for three field 
seasons of approximately ro weeks each. The first, exploratory season was 
carried out by a crew of four, while the field crew consisted of approximately 
24 members in the remaning two seasons in 1 9 7 1  and 1 972 .  The plan and 
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situation of the final excavation units is shown in Figure 3 . Within these 
excavation units, a total of six separate concentrations of material were 
uncovered. These concentrations have been designated as si tes H r  : I ,  Hr : I I ,  
H r  : I I I, H2 : I ,  H2 : I I ,  and H3 (Figure 4 ) .  Table 3 indicates the areas excavated 
and the number of potential features encountered during the three field seasons. 

TABLE 3. EXCA VATION UNIT AREAS AND FEATURES 

Excavation unit area in m2 
Number of Features 

HI 

22 5 .  5 
20  

H3 

I 7 2 .0
I I 

Portions of the excavated areas had been severely disturbed by localized military 
activity. A large bomb crater determined the southern limit of H r ,  and numerous 
slit trenches had been cut through portions of this unit. These disturbances were 
careful ly mapped on the floor plan of the excavation and those arti facts 
recovered from disturbed areas were retained but not assigned individual field 
numbers. The extensive disturbances in Hr :I and H r  : I I  were perhaps the most 
unfortunate as they centered on the areas of highest artifact density. 

The excavations were generally begun with five by five meter squares. 
Extensions of varying size were added to follow the concentration of arti facts. 
Excavation units were always carried to the l imits of the concentrations and 
trenches generally extended from these barders to insure that the entire concen
tration had been recovered. 

In the excavation of a square, vegetation and recent blown sands were
removed from above the buried podzol. This overburden varied in depth from 
r 5 centimeters to approximately one meter. The surface of the podzol was then 
excavated by shovel-skimming until the first artifacts were encountered. After 
the first arti facts were located , trowels were used exclusively to gradually remove 
the soi l .  As each artifact was located, it  was assigned a field number and placed 
in a smal! envelope. On the envelope was recorded the excavation unit, the 
sequential object number, the dip of the artifact relative to the 828 horizon, and 
the orientation of the object with respect to compass direction. A numbered nail 
was then used to mark the location of the object. After a series of arti facts 
had been collected, the horizontal coordinates were measured to the nearest 
centimeter and a transit used to record the vertical elevation of each item. 

Precise horizontal location was considered to be important for the eventual 
detection of prehistoric patterns of activity at these sires. Elevations were taken 
to maintain a thorough control on possible stratigraphic relations among the 
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artifacts, even though these might not be noticeable in  the field. The degree 
to which artifacts exhibited significant tendencies to be tilted, with respect to the 
marker soil horizon (the B2B) , was thought to perhaps be indicative of the 
degree of disturbance or stabil ity of the occupation horizon subsequent to 
deposition. Moreover, the disposition of these artifacts could outline pits or 
features that were not observed in the field. Tendencies to dip would naturally 
be considered in  conjunction with variations in  the depth of the artifacts and 
with the evidence from "backplotted" sections for the reconstruction of an 
occupation "floor" running through the sands. The orientation of artifacts 
with a definite longitudinal axis was considered useful in the detection and 
definition of patterns of movement or activity on such "floors".  These data 
were recorded according to a system which would allow manipulation by 
computer and anticipated statistical analyses. 

In areas where relatively high concentrations of artifacts were found, the 
back dirt from the troweling was sieved through a 4 mm screen to recover the 
smaller objects. This screening procedure indicated that careful trowelling was 
approximately 9 5 °/o effective in the recovery of artifacts. The backdirt from 
H2 was screened in its entirety as a further check on the accuracy of recovery 
in units H r  and H 3 .  In addition to flint artifacts, several other classes of 
material were assigned individual field numbers and their exact proveniences 
were recorded. Rocks, pebbles, and pieces of charcoal were all treated as 
individual items using the same recording procedures. 

In the field laboratory, the foliowing information was recorded on permanent 
record forms. This information has since been transferred to computer storage 
files to provide more rapid access to the data : r ) the exca vation unit and 
object number ; 2 ) the coordinates and elevation of the object ;  3) the weight of 
the object; 4) the dip and orientation of the object ;  and, 5 )  the class of material 
(flint, rock, pebble, charcoal, etc . ) .  For flint artifacts, the foliowing information 
was also noted : 6) waste material type or retouched tool ; 7) presence or absence 
of cortex and/or patina ;  8 )  the type of heat alteration;  and, 9) the condition 
of the artifact (i.e" complete or broken). This information seemed adequate 
for a preliminary coding of the artifacts and was easily recorded in the field. 
I t  must be noted here that this system was designed specifically for this field 
situation and is not intended as a generalized scheme for recording field data. 

The "marker" soil horizon, the surface of the B2B, was mapped in detail 
throughout the excavation units (Figure 4). This map very clearly demonstrates 
the presence of a well-defined ridge, roughly 5 -8 meters in width, running 
through the series of excavation units with marked saddles or low areas between 
the s ites. The artifacts tend to concentrate along this ridge as indicated by the 
contours of artifact density within the excavation area (Figure 4). Profiles were 
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drawn of all  walls of the excvations to maintain a control on vertical stratig
raphy, concomitant with the mapping of theB2B horizon. 

Soil samples of roughly 5 00 grams were taken in a checkerboard pattern 
throughout the excavations from the A2, B2B, and B2 horizons of the buried 
podzol .  These samples were intended for use in phosphate determinations and 
for locating possible concentrations of bird gastroliths. The phosphate analysis 
has not yet begun for these samples, but the results for phosphate samples from 
the features will be discussed below. 

Pollen samples were taken from the occupation level as wel l .  Generally, pollen 
is not well preserved under soil conditions such as those present at Havelte. 
Samples were, therefore, taken from beneath large artifacts and stones in the 
hope of obtaining uncontaminated, reliable pollen samples. The samples were 
subrnitted to Dr. W. A. Casparie and will be fully described in the final report. 
These samples were analyzable but showed great variation. More importantly, 
the samples generally indicated a pollen spectrurn representative of what might 
be expected for a surface of Atlantic/Subboreal age, considerably later than 
the probable date of the Mesol ithic occupation. It would appear, therefore, that 
this method wil l  not prove usef u l  in attempting to distinguish areas of plant 
processing or hut construction on the Mesolithic occupation floor. 

F eatitres 

A nurnber of features were uncovered in the course of the excavations. These 
features (hearths, pits, etc.) are regarded as an important component of the 
total information which an archaeological site holds. The features represent an 
additional source of data regarding human activi ties in the past, cornplementary 
to the distribution and function of the lithic artifacts . Because of their im
portance, the features were carefu lly excavated with a standardized procedure 
to ensure accurate and comparable data. For our purposes, any object or material 
that could not be adeguately coded using the data recording system was treated 
as a feature. 

Features were generally not discernible until the B2B horizon and hardpan 
of the podzol had been removed. Features then normally showed up as dark 
grey-green-black stains in the yellow coversands and were relatively easy to 
outline and draw. Any stain with a roughly clear OLitline in plan was treated 
as a feature unti l  further examination proved otherwise. 

Ultraviolet, infra-red, and black and white photographs were taken of various 
portions of the B2B horizon with the help of Mr. J. A. Brongers of the Rijks
dienst voor het Oudheidkundig Bodemonderzoek. It was hoped that these 
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photographs might reveal postmolds or other features that are not discernible 
with the naked eye in such soils (Brongers, 1 96 5 /66) .  Unfortunately the results 
of this experiment showed no clear new features. 

The foliowing procedure was used whenever a feature was encountered . As 
soon as the outline of a feature became visible, a drawing was made of the plan 
view, color readings were made using a Munsell color chart, and black and 
white, infra-red, and color photographs were taken. The infra-red photographs 
helped sometimes to better define the boundaries of the feature. Infra-red film 
records sharper contrasts between organic and inorganic materials and proved 
especially useful in the detection of the few features that were excavated with a 
complete section to the modem ground surface. Although these features had not 
been visible in the A2 and B2B horizons, once the location was known beneath 
the B2B horizon, the photographs gave a good indication of the shape of the 
feature through the B2B and A2 soi l horizons. In this way it is  possible to 
accurately reconstruct the original surface level of the feature in question. 

Features were removed in quadrats whenever this was possible. This was 
done to provide clear sections in two directions. The possibility exists that some 
of these features might have been re-utilized in subsequent occupations during 
the Mesol ithic. Adequate profiles of such features may give indications of such 
re-use. Any artifacts recovered in the feature were assigned field numbers and 
recorded in the same manner as all  other objects in the excavation. Munsell 
color readings were taken on all  distinct units of fil! within the feature. Pollen 
and phosphate samples were taken at five centimeter intervals from one of the 
profiles of the feature. Possible radiocarbon samples were col lected and all  
charcoal was retained for species determination. One quadrant was rernoved, the 
profile drawn, and the fill bagged for storage. The second quadrant was removed 
and the fil! was saved for flotation ; profiles were again drawn and photographs 
taken. The remainirig half of the feature was taken out in two quadrants ; one 
quadrant was removed in levels, arbitrary 5 cm. levels, if natura! levels were not 
observed. In this manner we hoped to obtain as much information as possible 
about the size, shape, contents, and function of each feature. 

Three major classes of features were distinguished : hearths, small pits, and 
"shallow pits". A general description of each type of feature is given here. 
Individual features will be described in the final report. 

The hearths are pits scooped out in the coversands. These features are nor
mally circular or oval in plan view, with an average diameter of 70 centimeters. 
The basin-shaped profile of a hearth has an average depth of 2 5 centimeters 
below the B2B horizon. The surface of the few hearths that were found in ful l  
profile appeared in roughly the center of the A2 horizon. This indicated that the 
original dimensions of the features would have been roughly 80- 1 00 cm. in 
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diameter and 4 0  cm. i n  depth. The fill o f  the pit hearths is generally black, 
compacted sand with numerous flecks of charcoal and occasionally larger 
carbonized pieces of wood. Large stones occur very rarely in hearths and there 
was no indication of stone-lined or stone-ringed fireplaces in our excavations. 
Occasional flint artifacts were found in these hearths. There was, however, no 
indication that l ithic material had been intentionally placed in the hearths 
for altering flint, cooking, or any other purpose. Generally, two color zones 
were observed in such a feature : the black, charcoal-flecked fill of the hearth ; 
and a l ighter, grey-brown area of staining surrounding the hearth itself. This 
second zone did not appear to have been caused by heat but rather by leaching 
of some of the color from the original hearth into the surrounding sands. In  
several features, the remains of intact, carbonized logs were recovered and thick 
( 5 - 1 0  cm.) ash lenses were present. 

The small pits varied much more in size and shape than the hearths. These 
depressions were generally circular or ell iptical features of varying depth. The 
small pits were distinguished from hearths in the field by less regular shape, 
the l ighter color of the fill, and a lower density and smaller size of charcoal 
pieces. The phosphate analysis described below generally confirmed this field 
distinction and was very useful in distinguishing small pits from hearths in 
questionable cases. The function of the small pits is  unclear. They may have 
served as refuse or storage pits. 

Three "shallow pits" were uncovered. These pits are generally egg-shaped 
and 2-3 meters in length, approximately 1 . 5 -2  m. in width and 3 0- 5 0  cm. deep. 
The fill is a dark brown sand (Munsell color 1 0  YR 4/z) that was clearly 
distinguishable from the yellow sand of the C horizon. Flint artifacts and 
charcoal flecks were found in the fill but the density of such finds was quite low. 
In one of the pits, the distribution of the flint artifacts appeared to follow the 
bottom contour of the pit. I t  is difficult, however, to determine i f  these shal low 
pits are contemporaneous with the Mesolithic floors. "Shallow pits", very 
similar to those found at Havelte, are known from several other si tes in the 
northern Netherlands (Waterbolk, 1 962) .  Two of the pits at Havelte were 
very similar i n  size and shape. The orientation of the long axes of these two 
pits was roughly parallel and they were located close together between artifact 
concentrations H 1  :I and H 1  :li. The third shallow pit, similar to the other two, 
was somewhat isolated from any concentration of artifacts and its stratigraphic 
situation indicated that the profile of the feature truncated the primary deep 
podzol .  These shal low pits, therefore, may have been created by uprooted trees 
or later human disturbance. The age and function of these features can perhaps 
be more clearly ascertained in future investigations. 

In addition to these major classes, other potentially important features 



Mesolithic Sites near Havelte, Province af Drenthe 23 

were designated. These included flint concentrations and charcoal concentrations. 
Particularly notable concentrations of flint  artifacts were assigned a feature 
11umber in order to maintai11 good control 011 the relationship of the artifacts. 
For example, when an obvious concentration of pieces from the same original 
11odule was encountered in a smal! area, it  was desig11ated as a "flint concen
tration" or feature. In another instance, a cache of 1 3 blades was desig11ated 
as a feature. Dense concentrations of charcoal in the A2 or B2B soil horizons 
were also desig11ated as features. Circular or oval concentratio11s of the charcoal 
pieces with 110 appreciable depth are interpreted as probable surface hearths. 

Table 4 lists the features for each excavation unit. 

TP 1 Hearrh 
1 Hearrh 
2 Shallow pit 
3 Animal burrow 

4 T reefall d isturbancc 
5 Shal low pit 
6 A nimal burrow 
7 Animal burrow 
8 Small pit 
9 Flint concentration 

IO Flint concentrarion 
11 Hearrh 
1 2  Hearrh 
I 3 Hearrh 
1 4  Flint concentrat ion 
I 5 Small pir 
16 Hearrh 
17 Hearrh 
t8 Suriace hearth 
1 9  Cha rcoal concenrrarion 
20 Charcoal concentration 

T ABLE 4 .  FEATURES 

1 Animal burrow 
2 Animal burrow 

Blade concentration 
4 Charcoal concentration 
5 Charcoal concentranon 
6 Animal burrow 
7 Animal burrow 
8 Hearrh 
9 Hearrh 

ro Pebble concentrarion 
1 1  Post-Mesol i th ic flat grave 
1 2 Animal burrow 
1 3 Post-Mesolithic pit  
14  Animal burrow 
1 5 Animal burrow 
1 6  Animal burrow 
17 Animal bu rrow 
1 8  Animal burrow 
19  Small p i t  
20 Post-Mesol irhic pit  
2 1  Post-Mesol irhic pit 
22 Small pit 
23 Animal burrow 
24 Post-Mesolithic pit  
2 5 Ani  m al burrow 
26 Post-Mesol i thic pit 

H3 

1 Hcarrh 
2 Animal burrow 

Small pit  
4 Small  pit  
5 Small  pit  
6 Animal burrow 
7 Small pit 
8 Small pit 
9 Animal burrow 

10 Small pit  
I 1 Surfacc hearth 
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PRELIMINARY ANALYSIS . 

Stratigraphy and topography 

The most prominent stratigraphic feature of the excavations was the deeply 
developed podzol described earlier .  The modern coversand overburden varied 
in depth over this buried podzol throughout the excavation units. Generally, 
on the higher areas, particularly in H2 : I I, there was very l ittle recent deposition 
and in some profiles it  appeared that the A 1  and the A2 horizons of the buried
podzol had been partially eroded . In most areas of the excavation, however, the
overburden averaged 30 cm" gradually increasing in depth toward the lower 
areas. The stratigraphy of the highest areas of the ridge was complicated as well 
by the presence of a number of unusual features that disturbed a small portion 
of the occupation floor, primarily again in H2 : I I .  These features were the 
result of human activity followed by animal burrowing and the slumping of the 
soil horizon. The man/animal-made features were circular or rectangular in 
shape and in some cases contained ash lenses in the fi l ! .  These features had 
been excavated through the buried podzol to depths of more than one meter 
in some cases. No artifacts were found which might have indicated a possible 
date for these features. However, since they had been excavated through the 
podzol ,  they must post-date the Mesolithic occupations and the formation of 
the podzol. Fortunately, these features did not disrupt the primary concentration 
of Mesolithic occupation in H2 : I I .  

Arti facts were generally distributed in a relatively shallow zone, 5 - 1 0  cm. 
thick, but ranging up to as much as 2 5 cm. in thickness. "Backplots" of the 
vertical distribution of the arti facts were prepared for 20 cm. wide strips 
across the excavation area. These plots are produced by a computer program 
which allows plotting of strips of any length or width in any direction over an 
excavation area. Obviously, these plots would be almost impossible to produce 
in quantity by hand but they are most useful in swdying the relationship of the 
arti facts to the soi l horizon, in analyzing the possibilities of re-occupation or 
disturbance, and in searching for features which were not visible in the course 
of excavation. Figure 6 is a typical backplot produced by the computer. Note 
that the vertical scale is greatly exaggerated. 

The backplots typically indicate that the vertical dispersal of arti facts is 
closely related to the density of artifacts. In areas of few artifacts, these are 
distributed in a relatively narrow band which seems to represent the original 
living surface. As the density of arti facts increases, so does the vertical dispersal 
of the artifacts. In most instances, however, the majority of the horizontal 
artifacts define a relatively narrow zone. 



Mesolithic Sites near Havelte, Province of Drenthe 

Modern 

Blown Sonds 

------mjAI A2 

0 • • • • :  0 0  " "  0" " • " "  " "'  "c c, Utselo 

Older D1yot 

Cover Sand� 

Fig. 5 .  Schematic profile af natura! stratigraphy at Havelte "de Doeze". 

The stratigraphic posmon of the podzol was indicated on the backplots by 
the surface of the B2B soil horizon. Although there is a tendency for the 
occupation zone to parallel the soil horizon, this relationship is not exact. Along 
the crest of the ridge, the artifact zone parallels the 828. However, as the 
artifact zone descends the ridge slope, it no longer fo llows the 82B, but crosses 
this surface and continues beneath the podzol. 

There are two possible processes which might explain the discordance between 
the arti fact zone and the soil horizon along the ridge slope : differential soil 
development or a slight shift in the position of the ridge crest. The podzol might 
have been more developed on the ridge top than on the slope. This conflicts, 
however, with field observations that the podzol was always thicker on the 
slopes and in the low areas of the ridge. A slight change in the topography of the 
ridge between the time of Mesolithic occupation and the formation of the podzol 
seems more probable. Such a change in relief is understandable if the podzol 
were formed under heather after a former forest had been cleared from this 
area. There would have been ample time for erosion to slightly shift the crest 
of the ridge. 

The problem of the stratigraphic position of the occupation at Havelte, as at 
other Mesolithic sites, is not totally resolved. I t  is sti l l  possible to question 
whether or not the archaeological materials are precisely in situ. It is hoped that 
the analysis of the vertical distribution of artifact weights wi l l  shed some light 
on this question. However, all  of the information which we have collected and 
analyzed to date indicates that the original horizontal position of the majority 
of the artifacts has not been significantly disrupted. 
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Typology 

Table 5 gives the compos1t10n of the six artifact concentrations at Havelte 
according to the traditional typology as presented by Newell .  The type numbers 
correspond to Newell's system ( 1 972) .  This typology is derived from Bohmers' 
classi fication ( 1 9 5 6, 1 96 3 )  and is generally compatible with typologies employed 
in other areas of north-western Europe. Many of the specific types used in the 
Netherlands, however, have not yet been adequately described. A comparison 
of the l ist presented by Newell ( 1 97 2 :  20-3 5 )  with the type descriptions of 
Rozoy ( 1 968 ), the Group d'Etude de l 'Epipaleolithique - Mesolithique ( 1 969) ,  
Brinch Petersen ( 1 966) ,  and Taute (n.d.) provides an approximate definition 
for most of the types. 

By grouping the types into major general classes, a number of similarities and 
differences among the six concentrations at Havelte can be seen (Table 6). 
The major "type groups" are as follows : points (including triangles and trapezes), 
backed blades, borers, end scrapers, side scrapers, knives, retouched flakes and 
retouched blades (including truncated blades). 

Most of the concentrations have only a few borers and burins. The ratio of 
points to backed blades is generally Jess than l .o, and retouched flak.es tend 
to average 2 5 °/o on all the sites . The proportion of points varies widely between 
sites, however, and end scrapers have a bimodal distribution of percentages as 
do retouched blades. 

Hr :I is  most notable for the complete absence of borers from the assemblage. 
Hr : I I  has a relatively low percentage of points (only 3 .7°/o) compared to 
backed blades ( 1 6 .60/o), along with a high percentage of end scrapers. H 1  : I I I  
i s  c learly the smallest assemblage with only 2 l total retouched tools - obviously, 
the percentage figures here are biased by the small sample. H2 : I  is, in  contrast, 
the !argest assemblage with 307 tools, and it is also the most markedly different 
from the other concentrations. Most obvious is the very high number of borers 
(7 .8 0/o) and the high proportion of side scrapers (9 .4°/o) .  The number of points 
is also quite low relative to the number of back.ed blades. H2 : I I  contrasts 
strongly with H2 :I in the relative number of points. This is due in part to the 
large number of triangles present at H2 : I I .  The proportion of scrapers is  low 
at Hi : I I .  H 3 has a strikingly high percentage of knives and the proportion of 
retouched flakes and b lades is very low. 

An ordered matrix of correlation coefficients from type-group counts (Table 7) 
indicates relationships among the six sites. This matrix indicates that the 
strongest relationship is  among H2 :I, Hr :II, and H1 : I I I .  A second group 
of H r : I  and H2 : I I  also includes H 1 : I I I .  H3 is most similar to H2 : I I  on the 
basis of tool-group counts. 
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T ABLE 5 .  HA VEL TE TOOL COUNTS 

Tool Type H 1 :! H I .1! H 1 :lll H2 :l H2 :ll H3 To tal 

Points : 

4 A point 0 2 0 0 4 
5 B point 4 0 0 0 5 0 9 
6 C point 0 0 0 2 0 J 

7 D point 0 0 0 0 2 
1 6  Lancette point 4 0 0 4 I 2 2 1
26 Broken point 0 0 3 6 I I 

Triangles : 

8 Isosceles triangle 0 0 0 2 0 3 
9a Short scalene triangle 0 0 5 I 5 4 2 5  
9b  Long scalene triangle 0 0 0 0 2 

Trapezes : 

l j a  Broad symmetric trapeze 0 0 0 0 2 
1 3b Broad asymmetric trapeze 0 0 0 0 0 
q d  Broad rhombic trapeze 0 0 0 2 0 0 2 
q f  Broken trapeze 0 0 0 0 2 

Back ed Blades : 

2 7  Backed blade I 5 5 3 42  2 8  I O  1 03 
2 8  Triangular backed blade 3 3 2 1 9  
29  Rectangular backed blade 0 0 0 3 

Borers : 

3 0 Short blade borer 0 0 0 0 2 3 
3 l Long blade borer 0 0 0 3 
3 2 Short flake borer 0 0 0 I 9 3 0 2 2  
3 3  Long flake borer 0 0 4 0 0 

Burins (3 7-40) : 0 0 6 2 I O  
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End Scrapers : 

4 1 Circular scraper 2 2 2 4 0 I I
42 Simple flake scraper 3 8 2 2 2  6 2 43  
4 3  Double scraper 0 0 0 0 2 
44a Short convex end scraper 0 0 8 3 1 3
44b Short concave end scraper 0 0 0 2 0 3 
44d Short straight end scraper 0 0 0 7 0 0 7 
4 5 Broken end scraper 0 0 0 2 0 3 
46a Long convex end scraper 0 0 0 0 0 
47c Srnall keeled discoid scraper 0 0 0 2 3 2 7 

Side Scrapers : 

48  Convex side scrapers 3 2 0 2 1 5 3 3 4  
49 Concave side scrapers 0 0 0 8 4 2 1 4 

Knives : 

p Flake knives 2 I 1 5 9 3 3 
5 2  Blade knives 2 3 0 7 6 2 3  

Retouched Pieces : 

60 Retouched flakes 1 3  1 3 6 76 3 2  1 4 5  
6 r  Notched flakes 0 1 4 I 4 5 3 5  
62 Retouched blades 8 8 3 1 5 8 3 4 5  
63 Notched b lades 0 0 3 2 0 5 
64 Truncated blades 4 0 8 4 0 1 7  

Total 7 1  5 4  2 1  307 1 8 2 62 697 

The relative chronological pos1t1on of the Havelte sites can be deterrnined 
on typological grounds by the presence of trapezes. Triangles are replaced by 
trapezes in the stratigraphic sequences of several cave sites in southern Germany. 
This succession is confirmed by radiocarbon dating (Taute, n .d.) .  Newell has 
shown through a "seriation" of point types ( r 973 : graph 3) that in the Nether
lands the appearance of broad trapezes does not occur until the Late Mesolithic 
phase, concomitant with a slight decrease in the proportion of scalene triangles. 



30 T. D O U G L A S  P R IC E / R O B E R  T W H A L L O N  J R / S Y L V IA C H A P P E  L L  

TABLE 6. HAVELTE : TYPE GROUPS-COUNTS A N D  PERCENTAGES 

H r :I H r : I I  H r  : III H 2 : I  H2 : I I  H 3  

µ µ µ µ µ µ " " " " " " 
" :i :i :i :i :i 0 0 0 0 0 � 0 0 0 0 0 0 u � u -- u u -- u -- u --0 0 0 0 0 

Points 1 3 I 8 . 3  2 3 ·7 l 9 . 5  1 9  6 . I  43  1 3 .6 8 1 2 .9 
Backed Blades 1 8  2 5  ·3 9 I 6.6 13 . 8  44 1 4 .3  3 3  l 8 .  I I 6  l 5 .8 
Borers 0 0 l 3·7 0 0 24  7 . 8  4 l . l  -l·8 
Burins 0 0 1 .8 0 0 6 1 .9 l 1 .0 r .6 
End Scrapers 7 9 .8  IO I 8 . 5  4 1 9 .0 47 l 5 · 3 I 7  9 .3  8 .o 
Side Scrapers 4 .2  2 31 0 0 19  9 .4  9 4 .9  8 .o  
Knives 4 .2  9 .2  4 -7 2 2  7 . 1  1 4  7.6 I l  l 7-7 
Retouched Flakes 1 4  1 9-7 I 4  2 5  · 9  6 1 8 . 5  90 29.3 46 25 . l IO 1 6 . 1  
Retouched Blades I J 1 8 .3  9 1 6.6 1 4 .2  26 8.4 I 4  7.6 4 . 8  

Total 7 I  99.8 5 4  IOO 2 1  99·9 3°7 99.8 I 8 2  99·9 62 99·9 

This sequence is agam confirmed by radiocarbon dates. Based on the exclusive 
presence of triangles at Hr : I I I  and H2 : I I ,  therefore, these two concentrations 
can be provisionally interpreted as pre-dating the other assemblages. Sites 
H2 : I  and H3 contain both scalene triangles and trapezes. The assemblages of 
H r  :I and H r  : I I  contain only trapezes. 

This typological dating does not correspond well, however, with the radio
carbon dates for the Havelte sites. H2 : I  is dated to 9 1 4 5  BP and H r : Feature 1 2  
(associated with either H r  : I I  or H r  : I I I) i s  dated to 872 5 BP.  Both dates 
appear to be quite early. The date for H r :  Feature r 2 may indicate the 
association of this hearth with the concentration of artifacts in H r  : I I I  on 
typological grounds. However, the early date for H2 :I does not coincide with 

TABLE 7. COllRELATION OF ARTIFACl' CONCENTRATIONS BY TOOL GROUP 
COUNTS 

H2 : I  
H r : I I  
H r  : I I I  
H r : I  
H2 : 1 I  
H3  

DF= 7 R @ . 9 5 00 = .66 

H2 :/ H 1 :/l 

I .00 . 8 6  
. 8 6  I .00 
.8 3 ·9 3
. 5 3 .66 
.64 . 5 4 
·4 5 ·4 3

R @ .9900 = .80  

H1 :/li H 1 : !  1-h :ll H3 

. 8 3 . 5 3 .64 ·4 5
·9 3 .66 · 5 4 ·4 3

I .00 . 8 4  · 7 5 · 5 9
. 8 4  I .00 . 8 2 .64 
· 7 5 . 8 2  I .00 .67 
· 5 9 .64 .67 I .00 
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TABLE 8. HAVELTE : PERCENTAGES OF WASTE MATERIAL CLASSES 

H1 :1/l H1 :1/ H2:I H2 :ll H3 

Block 7 . 8  I 3 ·9 I 1 . 2 I 4 .8  H 
Unretouched flake 69 . 5 6 p  68 .4 68 .6  72 . 3 
Unretouched b lade 7 . 2  7 .0  5 . 2  6 .9  8 .4  
Potlid 6 .6  3 .4 6 .4 3 .4  2 .2  
B lade core 0. 1 1 .0 o.6 o.6 0-. 4 
Flake core 2. I 2 .  5 2 .0  I .  5 2 . 9  
Microburin o.o o.o 0.0 o.o 0. 1
"Burin spall" 0. 1 0. 1 0 .2  0. 1 0. 3
Core face rejuvenation flake 2 . 2  3 . 1 1 .9 0.7 2 . 3
Core edge rejuvenation flake 0.4 0. 3 0. 3 0. l 0 . 5  
Core end  rejuvenation flake 0. 3 0.0 O. l O. l 0. 3
Nodule 0.4 o.6 0.4 0. 3 r .4 
Retouched tool 3 ·  l 9 2 .9 8  3 . l  9 2 .92  3 .40 

n 1 96 1  703 96 1 8  6 1 2 8 1 8 20 

the typological p lacement fol lowing Newell. This possible discrepancy may 
indicate that the date is too old, that the feature in H2 :I is more likely 
associated with the concentration in H2 : I I ,  that H2 :I is a si te that has been 
re-occu pi ed, or that revisions are necessary in the chronological and typological 
framework as presented by Newell .  In any case, it  is impossible to assign the 
assemblages with any certainty to a specific phase of the Mesolithic as defined 
by Newell ( 1 97 3 : graphs 2 & 3 ) .  Both of the radiocarbon dates indicate 
placement of the H1 : I I I  and H2 : I I  concentrations in the "Basal Mesolithic" 
phase. However, certain expected types for this phase are entirely absent from 
the Havelte materials and other types that should not appear (e.g . ,  lancette 
points) occur in large number. This raises a number of questions regarding the 
util ity of the traditional typology from the standpoint of chronology. 

The traditional typology has been highly biased by the selection of "tools" 
for classification. Through such selection only a very small proportion of the 
total l i thic industry, some 2 - 5 °/o, is considered. I t  is quite likely that these 
selected types are measuring spatial and chronological variation, but such a 
classification ignores much of the information inherent in  the lithic material .  
"Waste material" has generally been ignored. Various studies, however, have 
shown that unretouched flakes and blades can comprise an important portion 
of the tools utilized by Stone Age man (Gould, Koster and Sontz, l 97 l ;  Allchin, 
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1 9 5 7) .  Moreover, waste material i s  a good indicator o f  technology and provides 
a measure of this aspect of the variation in stone tool industries. 

Table 8 gives the percentages of waste material classes for five of the six 
Havelte si tes (site H r  :I is approximately one-half disturbed). The differences 
between sites are quite small and generally due to high proportions of only one 
or two categories. For example, the high proportion of blocks, blade cores and 
core face rejuvenation flakes in  Hr : I I I  causes a reduction in  the percentage of 
unretouched flakes. The categories of waste material will be revised by further 
analysis of the l ithic industries, but, in general ,  they reflect certain basic 
similarities and differences between the lithic industries of the various sites 
quite well .  

Any typology is necessarily directed at the solution of a problem. For a 
number of years, archaeologists have been concerned with the "territorial" and 
chronological relationships between " cultural groups". Traditional typologies 
have general ly been conceived with the questions of time and space relationships 
in mind and have been useful in pursuing such questions. These typologies, 
however, have concentrated on the formal morphology of certain classes of 
retouched stone tools. Such classifications measure not only chronological and 
spatial variation but attributes of function and technology as well. By combining 
all of this information summarily, numerous questions regarding within-site 
variation and regional relationships cannot be attacked. A typology must be 
constructed with specific questions in mind, intended as a problem-solving tool, 
to be put aside when new questions arise. In order to more fully investigate 
some of the questions discussed at the beginning o.f this report, several class
i fications (or "typologies") are being devised for specific problems. 

The reconstruction of worked nodules, the analysis of l ithic technology, 
functional analysis, distributional analysis, are also means to an end. That end is 
a more comprehensive understanding of the archaeological site as a focus of 
human activity, a location where a specific number of people carried out a spe
cific repertoire of behavior for a specific period of time. The following sections 
describe preliminary steps in such a direction. 

Reconstruction of flint nodules 

The flint artifacts at Havelte were made from locally available flint no<lules. 
I t  was possible to partially reconstruct a number of these nodules from the flint 
fragments found scattered over the occupation floors (Fig. 7) .  These recon
structions have provided valuable information on techniques and processes of 
stone tool manufacture. In  addition, the spatial distribution of the pieces of a 
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reconstructed nodule provides some evidence for the presence of functionally 
specific areas on the occupation floor. The distribution of the pieces of core 
1 in H3 (Fig. 8 ) ,  for example, shows an area of flint working outside the main 
arti fact concentration. 

When the pieces of all of the reconstructed nodules are plotted for the various 
excavation units it  is clear that there is no overlap between the various artifact 
concentrations - that is, no pieces o.f a nodule flaked in one concentration occur 
in another concentration. Leroi-Gourhan and Brezillon ( I 966) have argued that 
the spread of individual nodule segments over several concentrations at Pincevent 
is evidence for contemporaneous occupation. Although it  is possible that the 
relatively small number of pieces that do "cross over" at Pincevent could have 
been picked up by subsequent occupants and thus moved, the corrollary of the 
argument is even convincing in the case of the Havelte si tes : the faet that frag
ments of the same nodule are never found in more than one concentration 
strongly suggests that the six concentrations are chronological ly separate. The 
relatively cohesive distribution of individual nodule fragments at Havelte (cf., 
Fig. 8 )  is also good evidence for the absence of serious post-occupation dis
turbance af the artifacts and indicates the potential feasibility of locating and 
defining functionally specific arti fact clusters on the occupation floor. 
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Lithic technology 

Detailed analysis of the l ithic industries recovered from the Havelte Sltes, 
including the reconstruction of flint nodules, i l lustrates the processes and 
procedures involved in the flint-working technology of the inhabitants of the 
sites. The resulting models of lithic manufacture can be compared for the six 
concentrations at Havelte and for other Mesol ithic sites. 

Generally, l ithic assemblages have been analyzed simply on the basis of the 
presence and proportion of certain recognized tools. The forms of these tools and 
the relative frequency with which they occur vary greatly among assemblages. 
Such variation appears due in large part to stylistic and/or chronological dif
ferences among sites. However, the basic process of flint working, that is the 
sequence of actions taken to produce specific end-produets, may be expected to 
remain stable over longer periods of time and to vary as a reflection of factors 
other than style or chronology. The analysis of similarities and differences 
among assemblages from this technological perspective may therefore prove 
useful in defining previously unsuspected and perhaps larger-scale patterns 
in l ithic data. 

The steps in the process of flint working were readily observable from the 

'? . . . . . . • . . . . .  ?m J�
D 

Fig. 8. H 3 :  Distribution of cores and removals over artifact density contours. Scale r :200. 
Hollow square = cores ; hollow squares with number = reconstructed nodule ; numbers = 

removals from numbered core ; stippling = features. 
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reconstructed nodules. A series o f  categories of flint artifacts could be defined, 
representing the typical produets of each step in the manufacturing process. 
Material from each category exhibited certain characteristic features. In ana
lyzing the lithic materials from Havelte, every piece of flint was individually 
examined and classified on the basis of these features. The basic sequence of 
manufacturing steps proved to be similar in all  six concentrations. A single, 
general and comprehensive description may thus be given. 

The Mesolithic inhabitants of the site obtained flint in nodules of various 
sizes from the nearby push moraine or from locally exposed ground moraine. 
The !argest nodules were generally broken to obtain smaller pieces, while the 
smaller nodules were worked in  their original state. There is a possibility that 
the flint was altered by heat treatment prior to flaking. This is discussed in 
another section. 

The flint industry can be divided into two major components, each with a 
different sequence of procedures, different types of waste material, and different 
end-produets. These two components are termed "blade" and "small flake". 
Within each component, distinct steps in the manufacturing process may be 
outlined. These steps may sometimes be employed out of sequence or they may 
occasionally be skipped entirely, depending upon certain characteristics of the 
raw material (primarily shape and quality). The blade component seems to be 
predominant on all the occupation floors. 

B l a d e  c o m p o n e n  t 
To begin a series of steps that lead to the manufacture of blades, the flint workers 
selected a bloå or nodule. It is  i nteresting to note that the stod� of raw material 
varied greatly in quality, and in some cases raw nodules were not broken at al l .  
Sometimes a generally rectangular nodule with patina, but without cortex, was 
used in making blades. Few or no removals were necessary before good blades
could be produced. In other cases i rregular blocks, with or without cortex, were
utilized, and other steps in core preparation were necessary before blade 
production could begin. 

For a generally round nodule of good quality flint with some outer cortex or 
patina, the first steps in the blade manufacturing process were as follows (Fig. 9) : 
the initial removal, termed the lid, to open the core for further flaking was a 
round, often thick, flake with cortex covering the outer surface. The area on 
the nodule where this flake was rernoved generally became the platform for 
subsequent removals. If no major shaping of the nodule was necessary, a second 
flake, removed at a right angle to the lid, provided an initial flake scar to guide 
the removal of a series of decortication blades. These are generally blade-shaped 
pieces having cortex on approximately 5 0°/o of the dorsal surface. These blades 
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are removed sequentially around the platform. This series o f  removals resu lts 
in a large area of exposed surface, with parallel flake scars, on ane or more 
sides of the core. Same decortication blades were subsequently used. 

For i rregular nodules, nodules with especially thick cortex, or nodules of 
poor quality flint, additional preparations were requ ired befare the core was 
ready for the production of blades. The major shaping of gross nodules required 
the removal of large, thick trimming flakes. These removals may or may not 
have heavy cortex present and they may be blade-shaped (longer than wide, but 
thicker and heavier than normal blades) or flake-shaped ( length and width 
approximately the same, but stil l thick and heavy). These pieces show large 
bulbs of percussion and thick platforms, indicating that they were probably 
removed by direct percussion. Same of these pieces may have been subsequently 
used as cores ; the assemblage includes several pieces with cortex covering the 
dorsal surface and evidence of blade removals on the original bulbar surface 
that can be interpreted in this way. Others have been heavily retouched a long 
an edge to make large scrapers. 

If  the core needed further shaping, after large trimming flakes had been 
removed, smaller but thick fragments, without cortex, were removed to 
complete the final shaping. Flakes like these were probably also removed at 
other stages in the manufacturing process to renew the shape of the core, to 
remove rough corners, to improve the platform, or to provide a new platform. 

When the core finally assumed its "prepared" form after shaping, a series of 
flake-bfades were removed from the open face. These, as the term suggests, 
are a form intermediate between flakes and blades. They are long and have 
parallel sides like a blade, but are wider like flakes. These pieces are the first 
thin removals in the blade making process. Their narrow striking platforms 
and smal! bulbs of percussion indicate that the flakes were removed by indirect 
percussion or pressure flaking. These flake-blades are sametimes retouched into 
tools, sametimes util ized, and sametimes discarded with no evidence of use. 

After the core had been subjected to same or all of the above steps, the next 
step was the removal of true blades, lang and thin with parallel edges (Fig. 9 ) .  
Many blades were probably util ized for general cutting activities, while some 
were retouched into points, knives, and other tools. 

A number of distinctive removals occurred as by-produets of blade manu
facture. These include failed blades, blades that end abruptly in a hinge fracture 
(Fig. 9 ), or blades that are not parallel-sided. These failures result from errors in 
the amount of pressure applied or from defects in the core. However, many o.f 
these failed blades were probably uti lized. Other by-produets include several 
types of core renewal pieces, removed in arder to rejuvenate "stepped areas" 
where the flint worker had tried to remove blades and had repeatedly failed 
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(Fig. 9 ) .  Three types o f  core rejuvenation pieces can be defined : 1 - the removal 
of the entire face of the core ; 2 - the removal of a corner platform by turning 
the core 90° and removing a b lade-shaped piece with the old platform edge 
as its central ridge ; and 3 - the removal of an edge of the core, a piece thin at the 
bulbar end but flaring out to remove a portion of the platform and part of the 
face of the core, generally struck from the end of the rnre opposite the striking 
platform. 

Eventually, a core would have been worked to a small size, and smal! blades 
(bladelets, microblades) were removed. These bladelets are the same shape as 
larger blades but only a fraction of their size. Bladelets were sometimes retouched 
to form backed blades. 

A n a l y s i s  o f  b l a d e s  
Some preliminary results from the analysis o f  the blades found a t  the Havelte 
sites demonstrate the utility of more intensive investigation of lithic technology 
in this period. Blades are distinguished from flakes by the presence of parallel 
sides, ridges on the dorsal surface paralleling the s ides, a relatively narrow 
striking platform, and a small bulb of percussion. For complete blades, the 
length should be at least twice the width according to standard definition. A 
number of attributes were measured on the blades. Maximum length, width, 
and thickness were recorded. The width and thickness of the striking platform, 
the angle of the striking platform, the number of flake scars on dorsal surface, 
the edge angles of the two lateral edges, and the proportion of cortex on the 
dorsal surface of the blade were also recorded. Relative curvature of the blade 
was measured according to a technique suggested by Wyatt ( 1 970).  Completeness 
was recorded as a qual itative attribute. These quantitative and qualitative 
attributes are considered basic indices of b lade technology and use. 

There were significant differences among the six concentrations at  Havelte 
with respect to the proportion of complete blades and blade segments. Such 
differences may be due to changing patterns of intentional breakage or to 
accidental breakage caused by varying numbers of occupants on the site or 
possibly the length of time the site was occupied, or a combination of these 
factors. Because of these differences, only the complete blades were used for 
further comparison of the blade components of the total lithic industry among 
the six sites. 

Statistical correlations among the quantitative attributes of all  complete 
blades indicated a large number of expected mechanical relationships (Table 9) .  
Much of the variation in  the data can thus be explained as the result of 
i nterdependence among attributes. 

An important observation is that there are no significant modalities in  the 
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TABLE 9 .  H 3 :  CORRELA TION MATRIX FOR QUANTITATIVE ATTRIBUTES OF 
COMPLETE BLADES 

N = 88 D F = 86 R@.9 500 = . 2 I  R@.9900 = .27 

TH PT PW PA CO EA EA cv LIW 

Thickness 1 .00 .67 . 50 .oo -. I 4 .24 . 37  ·93 -.02
Platform rhickness .67 I .00 -7  I -. I I  -. 3 2  0. 5 · 37 . 5 6  -. I O  
Platform width . 5 0  .7 1 I .00 .28 - . 32  -.05 .2 5 . 3 8 -. I 4 
Platform angle .oo -. I I -.28  1 .00 -. I 5 .26 .09 .04 -. 1 9
Cort ex -. I 4  -. 3 2  -. 3 2  . I 5 I .00 .06 .03 -. I 8 .24 
Edge angle - right .24 .05 -.0 5 .26 .06 l .00 . I 5 . 30 .09 
Edgc angle - left · 37 · 37 .2 5 .09 .03 . I 5 I .00 · 3 9 .29 
Curvature ·93 . 5 6 . 3 8  .04 -. I S  . 30  · 39  l .00 . l 3 
Length/\'\lidrh ratio -.02 -. I O  -. I 4  -. I 9  .24 .09 .29 . I 3 1 .00 

frequency distributions of the values for length and width. This indicates that, 
at least for the Havelte sites, the distinction of "microblades" from normal blades 
is rneaningless. Rather, there is a continuous gradation in size from larger to 
srnaller blades. 

There are significant differences among the sites in the mean values and 
ratios of several of the attributes measured. These relate to both size and 
shape. The most evident differences are seen in, r )  the number of flake scars on 
the dorsal surface of the blades, 2) width, 3 )  length/width ratio, and 4) thick
ness/width ratio. The significance of these differences was tested with Student's t, 
accepting a 9 5 °/o probability of significance. This simple, inductive statistic 
indicates rhe closest similarities among Hr : I , Hr : I I I ,  Hr : II ,  and H3 in terms 
of blade characteristics. H2 :I and H2 : I I  are slightly different from each other 
and quire separate from the other occupations. Such differences among these 
assemblages may be related to time, technology, or function.  The interpretation 
of these di fferences must be made in conjunction with other aspects of between
site differences. This summary will be presented in the final report. 

F l a k e  c o m p o n e n t  
The second element o f  the flint industry is the flake component .  The final 
produer, a small round flake may also have occurred as an occasional by-produet 
of the blade technique, but the presence of recognizable flake cores clearly 
indicates the existence of this component. Two distinct types of flake cores 
are present : the "globular core" and the "squat flake core". The squat flake 
core was worked in the same manner as a blade core, first creating a platform 
and then removing pieces sequentially. These cores are typically very short 
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i n  comparison to blade cores o f  similar width. The removals from such flake 
cores are short and generally round flakes. 

Globular cores, however, are worked in a different manner. The first removals 
from generally round nodules are thick, round or triangular shaped decor
tication flakes. Their function was to shape the core and remove thick cortex ; 
they are removed using many different plane surfaces as striking platforms. 
Further shaping of the core was accomplished by removing thinner flakes 
without cortex apparently in the same random manner. The final stage of 
working of the globular core was the removal of thick, squat, round flakes from 
al l  sides. These flakes were frequently made into small flake or circular  scrapers 
by retouching the edges. These flakes may also have been used, without 
retouching, as general purpose cutting tools. 

F u n c t i o n a l  a n a l y s i s  o f  s c r a p e r s  
In conformity with the contention that typologies must be created for specific
purposes, to reflect certain aspect of the data to the relative exclusion of 
others, the development of a functional (rather than a "typological") classi
fication of Mesolithic flintwork is  one of the major aims of the Havelte project. 

An initial step toward the creation of a classification reflecting the function 
of Mesolithic arti facts was made with the analysis of the "seraping" tools of 
si te H2 :I (Chappell ,  n .d . ) .  The seraping tools were chosen for preliminary 
analysis because, along with the classically defined scrapers, a large number 
of obviously util ized but unretouched, or very irregularly retouched, artifacts 
could also be included. These pieces have formerly been ignored in the con
ventional tool typologies, but wear marks clearly indicate that they have been 
util ized and should therefore be included in any attempt to discover and define 
the nature of activities that took place on the site. 

The first phase of the analysis was an attempt to discover groups or types 
of seraping edges, using quantitative attributes. For each edge of each seraping 
tool (many of the tools had several util ized edges), a series of attributes were 
measured. These attributes recorded those characteristics of the edges that 
were thought to be related most directly to function. The set of attributes 
includes the general shape of the edge (convex, concave, straight, etc.), its 
relative curvature (expressed as a radius measurement), length, edge angles at 
and just above the util ized edge (reflecting after- and before- use edge angles 
respectively), and the retouch and use-wear traits of the edge. 

A statistical analysis of the individual attributes of the edges indicated a 
number of general characteristics for the seraping edges as a group. The majority 
of the edges exhibited angles of between 5 0-90° with an average around 
6 5 -7 8 °. Very few edges had angles less than 5 0° . Experimental work has indicated 
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that higher angles are more efficient and typical for the heavy seraping or 
planing of wood and bone, while lower angles (Jess than 5 0° ) can be efficiently 
used for wood whittling and cutting (Wilmsen, r 970 ;  Leudtke, n .d . ) .  Thus, 
many of the seraping tools from H2 :I can per haps be interpreted as heavy bone 
and wood working tools. Additional evidence for this interpretation c01nes from 
use wear characteristics. Most of the edges show a type of use wear termed 
"step-flaking" :  tiny flakes, general ly  Jess than 2-3 mm, in height from the 
working edge, that end in hinge fractures just above the edge so that they appear 
relatively short and wide. On the basis of experimental evidence, step-flaking 
may be the result of wood or bone working. 

A cluster analysis (Bonham-Carter, r 967) of the various attributes was used 
in an attempt to define groups of similar edges. The results of this analysis were 
not satisfactory, however, because of the apparently random variation of a 
number of the attributes. The next step was an attempt to define statistically 
significant groups of edges on the basis of one or two attributes using Student's 
t-test. This approach was more successful. The edges were first divided into 
three main groups on the basis of their overall shape (convex, concave, or 
straight). The groups of convex and concave edges could be further sub-divided 
on the basis of a combination of relative curvature and relative length. The 
straight edges divided significantly simply on the basis of length. The result of 
this analysis was the definition of six groups of convex edges, seven groups of 
concave edges, and four groups of straight edges. The classes of broad convex 
and long straight edges were most probably used for planing large, flat objects. 
The c lasses of narrow convex and short straight edges were likely uti lized for 
smoothing smaller objects. The relationship between the size of the edge and the 
size of the object being worked is probably most direct in the case of the concave 
ed ges. 

One method of checking the meaningful lness of these definitions of edge 
dasses and also for studying functional areas of a site is to study the distribution 
of such classes on the occupation floor. Plots of the narrow and broad convex 
edge classes for single-edge tools are shown in Figure r o :  a and b. Multiple-edge 
tools often have several different edge types and therefore were not included in 
these plots. The tools with smaller edges appear to be general ly  wide-spread 
over the site (Fig. 1 0 :  a). A clear concentration appears in the northeast portion 
of si te H2 : I ,  outside the main artifact concentration, and this argues for the 
presence of a specific activity area at this location. The broad edges seem to be 
more local ized than the narrow edges and appear primari ly  in a small area in 
the southeast corner of the site (Fig. 1 0 :b) ,  possibly indicating an area of 
activity different from that observed in the northeast corner. 

Generally, the presence of a large number of seraping tools on this site can 
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Fig. 1 o. Distribution of scraper ed ges in H2 : I .  
a) narrow convex edges
b) broad convex edges

- ·  
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be interpreted as indicating that wood, bone, and antler objects probably 
constituted an important part of the material culture of Mesol ithic groups (cf.  
Louwe Kooijmans, l 970/7 1 )  - a portion that is  unfortunately not preserved in 
the archaeological record at Havelte. 

In sum, this preliminary analysis of functional classes of artifacts demonstrates 
the utility of a classification that measures, or attempts to measure, the function 
of artifacts, rather than a combination of functional, stylistic, mechanical,  and 
chronological attributes. Similar analyses will be continued on the artifact 
material to provide more definitive data on the activities undertaken at  the 
site and the tools or tool groups associated with such activities. 

T h e r m a l  a l t e r a t i o n  
Many o f  the artifacts from the Havelte excavations exhibited potlidding, 
crazing (minute surface cracks), changes in color, and/or complete change in  the 
original material to a granular, scaly, porcelain or chalky white, thought to  be 
the result of intense dehydration (for a more complete description of these terms 
see Crabtree, l 97 2 ) .  These phenomena are not characteristic of the fresh ra w 
material and are, in faet, the same phenomena reported by other researchers 
to result from heating of flint (Crabtree, 1 972 ; Crabtree and Butler, 1 964 ; 
Purdy and Brooks, l 97 l ). Successful heat treatment of flint prior to flaking is 
known to improve the elasticity of the flint and provide sharper edges. 

These observations led to investigations designed to determine : l - i f  these 
characteristics could be experimentally repl icated by heating, 2 - what the 
sequence of change was, and 3 - if intentional heat treatment was a part of the 
technological repertoire of lithic manufacture used by Mesolithic groups. For 
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the experiments, a variety of samples o f  the kinds of flint recognized a s  most 
common in the artifacts at the site were selected from exposed glacial t i l l  in the 
vicinity of de Doeze. 

A number of experiments were performed on the flint samples both in the 
field and in the laboratory. In the field, open fires were used and the resu!ts 
of overheating (potlidding, fire cracking, crazing, material change) were easily 
duplicated. Successful heat treatment was accomplished only when the flints 
were protected from the heat by a thick layer of sand. This layer prevented a 
too rapid change in temperature of the material, which would cause potlidding 
and cracking through the expansion of intercrystalline water in the flint. 
Changes took place in the foliowing order depending upon the intensity and 
duration of overheating :  r) color changes appear first ;  2 )  potlidding or cracking 
depending upon the type of flint ;  and finally, 3) the flint underwent a complete 
loss of structural water resulting in white opacity and the porcelain texture of 
the remaining dehydrated silica. 

In the laboratory, small furnaces in which time and temperature could be 
controlled more precisely were used. In these experiments, the critical variables 
were maximum temperature, the length of time the samples were kept at this 
maximum temperature, and the speed of heating and cooling. 

The successfully heat treated specimens were analyzed both macro- and 
microscopical ly .  On the macroscopic level, color changes to reddish hues were 
observed in many of the samples, especially those which exhibited yellowish 
areas in their unheated states. These color changes are the resu !t of chemical 
changes in the impurities that exist in the intercrystalline spaces of the flint, 
and the change begins to take place at rather low temperatures (around 17 5 ° 

Centigrade). I n  addition, newly fractured surfaces of the treated flints exhibited 
a shininess or lustrousness not characteristic of untreated flint. This change 
occurred only at higher temperatures than those at which color change took 
place (beginning around 2 5 0  ° Centigrade depending upon the type of flint). 

The textures of the newly fractured surfaces of the heat treated samples and 
unheated controls were compared with a Scanning Electron Microscope (SEM), 
after Purdy and Brooks ( r 97 r ) . At 3 ,000 x magnification, the structural changes 
in the flint that result from heat treatment and cause the shininess on the 
fractured surfaces of heated pieces are clearly visible. The original rough 
"bread-crumb" texture of untreated surfaces contrasts sharply with the smoother 
texture of newly flaked surfaces of the heat treated samples. 

Several of the Have!te artifacts were examined under the SEM but there was 
no indication of alteration from thermal processes. In  addition, it appears 
from a general survey of all the artifacts recovered from the site that most of the 
fl ints showing color change and lustrous characteristics also show the more 
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TABLE 10 :  HAVELTE : PERCENTAGES OF THERMAL ALTERATION CATEGORIES 

H 1 :ll H 1 :/ll H2:! H2 :ll H3 

Unaltered 7 1 . 2  8 3 ·  3 70. r 7 1 . 6  77· 5 

Color Change 8 . 2  5 . r  7 .0 9 ·  I 8 .o 
Overheated 20.6 I J .6 2 2 .9 I 9 · 3 I 4· 5

n I I  87 67 1 8903 608 8 1 468  

severe alterations resulting from overheating. The overheated materia l  includes 
artifacts of all waste material classes and retouched tools. These artifacts can 
only be interpreted as pieces that were unintentionally burned after manufacture. 
There is no clear evidence to indicate deliberate thermal treatment of the Havelte 
arti facts at present. 

The information from the experimental studies on the nature and sequence 
of changes in flint when subjected to heat is  useful in comparing the various si res 
and in locating heat sources on the occupation floors. Table r o  presents the 
percentages of the various alteration categories for five of the excavated si res. 
In general ,  the sires with more deep hearths have a lower percentage of heat 
altered flint. This faet may be indicative of the predominance of surface hearths 
at the sires with h igher proportions of altered material (e.g. , sires H2 : I  and 
H2 :1I ) .  

0 2 ... !·············· -r 

I > 5  
>15 

Fig. r r .  Disrribution of heat altered pieces per square meter over artifact density contours in H:i. 
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Fig. 1 1  i s  a ground plan of H3 showing the features, the artifact density 
contours, and the density of heat-altered pieces. Several interesting observations 
can be made here. The distribution of thermally altered flint confirms, i n  
some instances, the interpretation o f  features a s  hearths o r  small pits. Feature 
1 1  is a surface hearth and there is a concentration of thermally altered flint
around this feature. Small pits (Features 4 , 8, and I O) have a relatively low den
sity of altered material. Three unusual exceptions are noted however. Feature 7,  a 
small pit, has relatively high density of a ltered flint. This may be explained, 
however, by the situation of Feature 7 adjacent to the area of highest artifact 
densi ty. A plot of the percentage of altered flint (not shown) indicates that this is 
indeed the case. The absence of altered pieces around Feature 1 ,  which is a basin
shaped hearth, is intriguing. Also interesting is the high density of altered flint i n  
the northwest portion o f  the artifact concentration. No hearths were observed in 
this area but the presence of some heat source is clearly indicated, perhaps a 
surface hearth . 

Analysis of spatial patteming 

The analysis of patterns of spatial  distribution of artifacts on prehistoric 
occupation floors is intended to define clusters of artifacts and other items that 
have been used together in specific activities. Hopefully, inferences concerning 
patterns of prehistoric human activity can be made by interpreting these clusters 
or groups in terms of their contents and their position on the occupation floor. 
Comparison of the distribution of these clusters between sires provides a means 
for investigating such problems as group size, duration of occupation, and 
variation in activity. 

Prel iminary visual inspection of the artifact distributions at the Havelte 
sites has indicated some intriguing patterns. One example of this was initially 
recognized after the 1 970 field season. Only a ten by ten meter area had been 
opened during this season and our impressions from the field work were that 
this excavation had recovered all that remained of an artifact concentra tion 
(H 1 :I) adjacent to a large bomb crater. However, the ground plan indicated 
that there were two distinct clusters of cores and core rejuvenation flakes, 
one within the major artifact concentration (H1 :I) and a second outside the 
artifact concentration in the northeast corner of the excavation unit. This 
information was used as grounds for extending the excavations of the foliowing 
year to the north and led to the recovery of H1 : I I .  

The distribution of cores in  H3 is  a lso of interest (Fig. 8 ) .  There are two 
primary groups of cores, one directly associated with the artifact concentration 
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as indicated b y  the density contour l ines, and a second group outside this 
concentration and to the west. The interpretation that there were two areas of 
flake and blade manufacture in H3 will be tested in future analysis. The 
patterning of certain classes of arti facts, for example, blocks, small shatter flakes, 
core rejuvenation flakes, etc. ,  will  determine if the distribution of these arti facts, 
thought to be associated with core preparation and working, coincides with these 
two groups of cores. Also in H3 , points, backed blades, and notched flakes 
tend to concentrate in the center of the occupation horizon as defined by the 
artifact density contours. Scrapers are dispersed throughout, while the knives 
are grouped in two areas, one in the center of the occupation floor, and another 
a few meters to the south. As was observed in the other excavation units as 
well , the hearths and pits tend to occur around the periphery of the artifact 
concentration. 

At H2 : I ,  cores and points are scattered. Points, however, genera lly appear 
to occur in pairs .  Scrapers occur primarily in two concentrations : a large, tightly 
clustered group of at least 30 scrapers in the southeast portion of the excavation 
and a smaller group of 6-8 scrapers in the northeast corner of the site. There is a 
smaller secondary group of scrapers just a few meters west of the large con
centration in the southeast. Borers are associated almost exclusively with the 
two groups of scrapers in the southern portion of the site. Seven notched 
pieces a lso occur in this area ; the remainder of the notched pieces are dispersed 
over the site. Backed blades tend to occur outside the area of scrapers and borers, 
primarily in a cluster of artifacts in the northwest corner of the occupation ; 
backed blades also occur frequently in pairs or triplets dispersed over the site. 
There is  a concentration of knives associated with the back.ed blades in the 
northwest corner ;  knives outside this concentration are generally in the 
northwest half of the excavation and no Jess than four pairs of knives occur on 
the ground plan. Retouched blades are rather widely scattered although there 
is  a concentration in the northwest portion of the site ; retouched flak.es are 
general ly dispersed around the three major artifact clusters seen on the ground 
plan. 

Inspection of the ground plan of H2 : I I  indicates that the majority of the 
retouched tools occur in the western half. of the excavation. Cores are dispersed 
throughout the area. Points are generally dispersed with some indications of a 
few pairs. Scrapers occur primarily in the southwestern half of the occupation 
horizon. Backed blades are generally dispersed but at least five pairs of backed 
blades are observed. Knives are widespread over the area. Borers and retouched 
flakes occur primarily in the northwest half of the excavation. Notched pieces 
are general ly widespread with a slight majority in the west-center of the site: 
The few retouched blades appear to cluster in two small groups at the northwest 
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and  southwest edges o f  the occupation. In general, i t  i s  difficult to observe 
associations between artifact types at this site because the individual artifact 
types are dispersed. 

The points in H 1  :I clearly concentrated in the northern portion of the 
occupation outside the areas of densest artifact distribution. Scrapers and 
retouched flakes were generally found in the southern portion of the concen
tration along with a very tight cluster of backed blades. Cores were dispersed but 
appeared to occur more aften in the areas of scrapers and backed blades. 

H1 : I I  is  difficult to interpret because of a large disturbance located directly 
in the center of the artifact concentration. The low number of points from H1 : I I  
may, in  faet, be  due to  this disturbance. Points tend to  cluster tightly and 
generally occur near the center of densest concentration and thus may have 
been lost in the disturbance. Other observations may also be somewhat distorted 
by the location of this disturbance. Scrapers appear to be widely disturbed over 
the site. Cores occur most densely to the south, perhaps around the shallow pit 
(Feature 5 ). Backed blades are scattered through the southern portion of this 
concentration. 

H 1  : I I I  is  a very small concentration (3 m.  in diameter). The small number of 
retouched tools does not show any distinct patterning. 

Clearly, the above discussion of arti fact distribution at the Havelte sites is 
highly subjective, and it  is very difficult to compare sites. The individual 
distributions are even more difficult to interpret. This raises an important point 
that has been discussed above regarding the relationship of the traditional 
typology and the analysis of spatial patterning. On many sites the small number 
of retouched tools, as classified by traditional typologies, is inadequate for any 
method of objective analysis. More specific thechnogical and functional c las
s ifications of both "waste" and retouched materials can provide more useful 
data for analysis by expanding the number and size of categories under inves
tigation and by more accurately reflecting the function of stone tools. Moreover, 
names utilized in traditional typologies may have l ittle or nothing to do with 
the actual function of stone tools. Same classes of "points", for example, may 
not have been used on projectiles. I t  has been suggested on the basis of certain 
patterns of use wear that some trapezes may have been used as knives. It is 
hoped that the technological and functional analysis of the Ha velte materials, 
presently underway, will provide a more meaningful data set for the analysis 
of spatia l  patterning on Mesolithic occupation floors. 

Virtually all archaeological examples of the analysis of spatia l  pattern have 
been based upon v isual inspection and subjective interpretation (e.g., Leroi
Gourhan and Brezillon, l 966 ;  Freeman and Butzer, l 966 ; de Lumley, et al" 

1 969 ; Taute, 1 968 ) .  Such visual inspection is of course useful and informative. 
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However, i n  order to be able to compare the distributions o f  two o r  more 
classes of artifacts, both within a single site and among sites, i t  is  necessary 
to place the interpretation of the significance of spatial aggregation or clustering 
on a more objective, statistical basis (Whallon, 1 97 3 ,  1 974 ; Hesse, 1 9 7 1 ) .  

Some tentative quantitative spatia l  analyses are presented here, using the 
traditional typology. A more complete analysis, using problem-specific clas
sifications, will be presented in  the final report. 

A number of statistical methods are a vailable for use in the analysis of spatial  
patterning. The majority of these have been adapted from those used by plant 
ecologists. Several methods will be described and compared in the fol iowing 
discussion. 

Dimensional analysis of variance (Whal lon, 1 97 3 )  works with the data in 
the form of counts per grid unit. In general, dimensional analysis determines 
the "block s ize" at which one class of arti facts shows the greatest variance. 
B lock size is  determined by nesting the original grid units into larger blocks, 
doubling in  size through each step. The block size at which the maximum number 
of arti fact classes show the greatest variance is then used as the unit  for the 
analysis of correlation between

. 
the various artifact classes. The optimum block 

size indicated by dimensional analysis of variance is a rough indicator of the 
size of the area at which various tool types are clustering and the significance 
of this clustering is statistically determinable. Optimum block size for correlation 
analysis can also be determined using Morisita's Index, lå (Morisita, 1 962) .  lå 
changes systematical ly with block size and the nature of this change provides 
an indication of the average size of aggregations and the nature of the distribu
tion within aggregations. 

Fig. 1 2  graphically presents the preliminary results of dimensional analysis 
of the points type-group in s i  te H2 :I. Fig. 1 2  :a  is  the index of aggregation as 
indicated by lå. Values greater than 1 .0 (random distribution) indicate c lustering. 
The confidence level for a 9 5 °/o significance of this clustering is indicated by 
the l ighter l ine. Points exhibit maximal clustering around a block size of 3 2  
grid units .  Fig. 1 2  :b  i s  a graph o f  relative variance ( the variance/mean ratio) 
for the same data set. Again, a block size of 3 2  is indicated as the optimum 
cluster size using 9 5 °/o confidence intervals. Table 1 1  gives an ordered matrix 
of correlation coefficients between "type-groups" for H2 :l  at block size 3 2 .  
Three major associations can b e  defined from the ordered matrix. First a group 
of points, backed blades, retouched blades, and retouched flakes is clearly 
indicated. A second group overlaps somewhat with the first and is  composed 
of retouched b lades, retouched flakes, and knives. Notched pieces and scrapers 
are shown to be associated together, while borers are indicated as behaving 
independently from other artifact types. These groups of artifacts then are 
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Fig. 1 1 . Graphs of Morisita's Index and Variance/Mean ratio for thc spatial analysis of 
points from H2 : I .  The lighter l ines rcpresent 9 5 °/o confidencc intervals. 

indicated by this method of analysis as being spatially associated on the ground 
plan. 

Morisita's index is more useful in asse_ssing the impact of sample size on 
aggregation and the statistic produced is more easily interpretable as an index of 
clustering. One of the disadvantages of using either form of  dimensional analysis 
is that a square or rectangular grid is  necessary. More disturbing is  the difficulty 
of defining the actual artifact cluster on the ground plan. An optimum block 
size of 3 2 , for example, simply indicates that the size of the actual cluster is 
somewhere between l 6 and 64 original grid units. Moreover, this method assumes 
that, if there is more than a single cluster of the same objects, these clusters will 
be of the same size. Obviously, this may not be the case for most archaeological 
data. 

The use of the methods of nearest neighbor analysis provide certain advantages 
over dimensional analysis (Whallon, 1 97 3 ,  1 9 74 ) .  The nearest neighbor index, R, 

(Clark and Evans, 1 9 5 4) is a measure of the tendency of one artifact class to 
cluster. This index varies from o.o, complete clustering, through i .o, random, to 
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TABLE I I .  ORDERED MATRIX OF CORRELA TION COEFFICIENTS FOR TOOI. 
COUNTS FROM 8 x 4 m BLOCK SIZE AT S ITE H2 : I  

N = 8  DF= 6 R @ .9 5 = .7 I  R @ .99 = . 8 3  MC= 1 . I I 

PT BB RB RF KN BO NP se 
Points I .00 ·9 I . 8  3 .78  ·4 5  -. 1 4 .08 .OI 
Backed Blades .9 I I .00 .92 . 8 3  .62  . I  7 . 22  .04 
Retouched Blades . 8 3  .92 I .00 ·97 .7 1 · 1 5 .oo . 0 5  
Retoucheå Flakes . 7 8  . 8  3 ·97  I .00 ·9 3 · 5  4 . 2 8  . 2  I 
Knives · 4 5 . 6 2  . 7 I ·9 3  I .00 · 3 7  -. 1 6 .02 
Borers -. 1 4  . 1 7  · 1 5 . 5 3 · 3 7  I .00 .6 5  .62  
Notched Pieces .08 . 2 2  .oo . 2 8  -. I 6 .6 5 I .00 . 86  
Scrapers .Ol  .04 .0 5  . 2  I .02 .62 . 8 6  I .00 

2 . 1 5 , completely uniform distribution. Nearest neighbor analysis requires the 
exact location of artifacts as raw data. Distances between individual arti facts 
are then measured. The average d istance between objects divided by the expected 
random distance between objects is the nearest neighbor index. Table I 2 presents 
the average nearest neighbor distances for four type groups at the Havelte sites. 
This measure permits quantitative comparison between sites as it is not affected 
by si te size. There were not enough points in H I  : I I  or H I  : I I I  to compute the 
statistic. The average d istances between points are very similar for the remaining 
four sites. Backed b lades show at least two modes for the average distance values. 
Scrapers have relatively high average distances except in the case of H2 : I .  
Cores generally show low average nearest neighbor distances as  would be 
expected from the visual inspection of the ground plans where it  was noted that 
cores were numerous and occurred throughout the artifact concentration. 

R, the nearest neighbor index, is affected by the size of the area under 
analysis. In order to be meaningfully comparative, this index must be weighted 
by some measure of the area of the occupation floor. For the Have!te sites, since 

TABLE 1 2 :  HAVELTE: AVERAGE NEAREST NEIGHBOR D ISTANCE (cm.) 

H 1 :! H1 :ll H 1 :lll H2:! H2 :ll H3 

Points 9 8 .4 9 8 . 3  8 2 .9 95 .o
Backed Blades 72 .4  I 3 7· 5 I 3 8 .0 5 9 ·7 5 9 · 3  8 1 .4 
Scrapers I I O.O I 2 I .4 I 5 5 .0 4 8 .0 9 8 . 3 I 4 3  · 5 
Co res 9 3 . 6  . 67 .6 94· 3 39 · 3  5 5 ' l 9 2 · 3  
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they were excavated in exactly the same way, artifact density can be used to 
define site size. However, there is a very real problem in attempting to compare 
site size for other excavated sites throughout western Europe. These sites have 
been excavated with appreciably different procedures and approaches. Thus, 
an artifact density of 20/m2 at one site may in faet be comparable to a density 
of 5 artifacts per meter square at a less meticulously excavated site. Clearly 
one of the problems facing archaeologists working on the Mesolithic period is 
the refinement and standardization of excavation techniques. 

Nevertheless, the nearest neighbor index as presented in  Table r 3 is useful 
for a quantitative comparison of clustering within the individual sites at 
Havelte. Exact site size is  not yet defined for the Havelte occupations so that 
these values have not yet been weighted by site area. The area of the excavation 
is used. The lower values indicate a higher degree of clustering. Values approach
ing r.o indicate approximately random distribution of an arti fact type. 

Whallon ( r 97 4) suggests a method whereby significant clusters of an artifact 
class can be defined using nearest neighbor distances. Clusters of several 
artifact classes can then be compared quantitatively for association. In order to 
define the artifact c lusters on the floor and to measure the degrees of association 
among these clusters, nearest neighbor distance can be used to outline the 
spatial pattern of each cluster of arti fact groups. The area shared between 
two patterns, relative to the total areal pattern of each kind of item separately, is 
then used to determine the degree of similarity in spatial patterning between two 
items. A cluster is defined by drawing circles around every item. The radii of 
the circles are defined here as a distance of r .6 5 standard deviations above the 
average nearest neighbor distance for the artifact class being analyzed. This 
encompasses 9 5 °/o of the potentially significant distances between items in the 
spatial distribution. Figures r 3 and 1 4  are examples of this approach, showing 
clusters of points, scrapers, and backed blades in site H3 .  The area of cross
hatching indicates the overlap of these clusters. The area over which the two 
clusters coincide can be measured as well as the area which each pattern covers 
independently of the other. An index of similarity can then be calcu lated as the 

TABLE 1 3 .  HAVELTE : NEAREST NEIGHBOR INDEX (R) 

H 1 :! H1 :II H1 :Ill H2:! H2 :II H3 

Points .60 5 . 5 60 . 7 30  .279 
Backed Blades · 5 2 9 ·7 5  5 . 9 30  . 5 8 I · 5 1 3 .470 
Scrapers · 5 5 2 . 8 8  3 ·9 3 5 .6 3 I ·74 5 .7 1 2
Co res .8 3 I . 8  I O · 7 5 2 . 8 04 .9 1 8 .780  
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Fig. 1 3 . Clusters of scrapers and points in H3 .  

percentage of shared area relative to the total area covered by both distributions. 
For H 3 ,  points and scrapers, this index is 1 1  .70 ;  for points and backed blades 
the index is 2 2 .  5 9.  This kind of approach to spatial analysis wil l  be more com
prehensively discussed and applied in the final report. 

Complementary to nearest neighbor analysis, an index of segregation, S, can 
be computed between pairs of arti fact types (Pielou, 1 96 1  ) .  This statistic is an 
index of the tendency for two artifact types to be aggregated or segregated. A 
four-fold table is tabulated for two different arti fact types on the basis of 
whether the nearest neighbor to one item in a class is another item of the same 
type or in  a different type category. s varies from - 1 .0 for complete aggregation 
to + 1 . o  for complete segregation .  A value of o.o indicates that the two artifact 
types under consideration are randomly mixed. Unfortunately, the index of 
segregation can only be applied to two artifact types at a time, and it  does not 
provide any information on the distribution of the items on the occupation 
floor. It is not biased by sample size or area, however, and is thus readily 
comparable from site to site. The index S is often difficult to interpret and is  
probably most useful as a complement to the nearest neighbor statistic. Table 
1 4  presents the indices of segregation for pairs of four arti fact type groups at 
the six Havelte sites. The only high negative value, indicative of a tendency for 
association, is  for points and backed blades in H 1  : I II .  High positive values, 
for example between points and backed blades in H1 : I I ,  indicate disassociation 
of the two classes of artifacts. 
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Fig. 14 .  Clusters of backcd blades and points in H3 .  

TABLE 1 4 . HAVELTE : INDEX OF SEGREGATION 

H 1 :! 

PIB . 3 20 
PIS . 263  
PIC -. 1 I 7  
BIS .082  
BIC . 1 40 
SIC . 209 

P = Points 
B = Backed Blades 
S = Scrapers 
C = Cores 

Gastroliths 

H 1 :Il 

. 698 
-. 1 47 
-.0 5 0  
-. 2 1 0  

· l 3 9
.29 1 

H 1 : /Il H2:! H2 :Il 

-. p 8  . 1 4 1  . 1 46 
· 3 2 3 · 3 3 2 . 278  

-.3 1 6  0 .62 . 1 68 
.098 .44 1 · 3 27

-.06 1 . 1 79 .2 1 8
.246 . 3 70 . 0 5 0  

5 3

H3 

.294 
-.044 

·2 5 5
. 5 66 
. 24 5  

-. 2 20 

In the course of trowelling in the occupation level, a number of small, polished 
pebbles were found. Most of these pebbles were noticably larger than the grains 
of the coversand and their appearance suggested that they had not been deposited 
at the sites by natural processes. The closest parallels to these pebbles seemed 
to be stones found in the gizzards of certain species of birds. These stones are 
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termed gastroliths. They have been found elsewhere in  geological situations 
where they are distinguished from wind or water-polished pebbles by their 
distinctive polishing to a glossy finish, even in th� pits and indentations on the 
pebble, without facetting (Hoskin, Guthrie and Hoffman, r 97 r ) . If a large 
enough sample is  a vailable, both the species of the bird and the season in which 
the gastroliths were removed from the gizzard can often be determined. 

Wildfowl of al l  sorts, but especially migratory waterfowl and forest species 
such as grouse, are thought to have been an important component of the 
subsistence of Mesolithic groups. At sites on sand, like those at Havelte, organic 
remains are almost never preserved. Direct evidence for economy is absent. The 
discovery of pebbles which appeared to be gastroliths seemed to provide the 
possibility for obtaining at least indirect evidence for one aspect of subsistence 
economy in such sites. 

A systematic search was made for gastroliths at the Havelte sites. Soil 
samples of equal volume were taken from several soil horizons of the podzol 
in a "checkerboard" pattern over the r 97 r  excavation areas. These soil samples 
were screened through a standard sieve series, and the various size classes of 
partides were examined for pebbles resembling gastroliths. This procedure was 
intended to provide information on relative frequency of occurrence of such 
pebbles horizontally over the site areas and stratigraphically above, in, and 
below the level of occupation. In  this way it could be determined whether 
probable gastroliths occurred here in significant numbers and whether they 
occurred in association with the Mesolithic occupation. A series of samples of 
gastroliths were also collected from some species of wi ldfowl present in northern 
and northwestern Europe today by Dr. S. Bottema of the B iologisch-Archaeolo
gisch Instituut for comparison with the pebbles recovered at Havelte. 

Processing of the soil samples failed to reveal a significant number of pebbles 
that could be considered gastroliths. Certainly, some gastroliths were found, 
but their number is a ltogether insufficient to argue for any important amount of 
fowling at this site. Two small but clear concentrations of gastroliths were un
covered but these were stratigraphically well  above the level of the Mesolithic 
artifacts. I t  seems from the quantity and distribution of gastroliths on the site 
that they were probably deposited by natura! processes not related to the 
activity of man. 

The comparative samples from modem species seemed to indicate that there 
was a wide range of variation in the attributes of stones from bird gizzards. 
Gastroliths, then, may be rather hard to differentiate from other small stones 
occurring geologically in the coversands. 

Although this aspect of the research at the Havelte sites has so far proven 
negative, it  should not be neglected at other sites. The possibil ity of fihdi1ig 
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TABLE 1 5 . PHOSPHATE DETERMINATIONS 

Sample ppm P,Os Excavation Unit: Feature 

47 Control I 
2 69 Control 2 
3 47 Control 3 
4 I 97 H I : 1 3  - Hearth 
5 I I 2 H I : 1 1 - Hearth 
6 72 H I : 5  - Shallow Pit 
7 7 5  H I : I 6  - Hearth 
8 1 2 8 H I : 1 2  - Hearth 
9 I I I H I :6 - Animal Burrow 

I O  I 2 5  H2 : 8  - Hearth 
I I 9 I H2 :9 - Hearth 
1 2  2 5 9  H3 :4 - Small Pit 
1 3  67  H3 : 5  - Small Pit 
1 4  8 9  H3 :7 - Smal! Pit 
I 5 I 3 7 H3 : I  - Hearth 
r 6 5 5 H3  : r o  - Small Pit 

remains indicative of Mesolithic subsistence activities in the sand areas of north
western Europe is an exciting one which should not be overlooked even if the 
prel iminary results are not obvious. 

P hosphate levels in the features 

Sixteen samples were very kindly analyzed by S. van der Leeuw and A. Voor
rips of the lnstituut voor Prae- en Protohistorie of the University of Amsterdam. 
The resu lts of these analyses are presented in Table I 5 .  (For a discussion of 
approaches to this kind of chemical analysis see Moinereau, 1 970). Three of the 
samples were controls taken outside the features. The remaining samples were 
taken from the profiles of designated features. These initial phosphate (P205) 
determinations provide same interesting results and raise same intriguing 
questions for future investigation. 

The differences between pits and hearths, already defined, are supported by 
phosphate analysis. The mean phosphate values are I 1 3 . 6  ppm for hearths and 
70.8  ppm for pits. (The mean for pits does not include the aberrant value of 
2 5 0  ppm for sample 1 2 . )  The histogram of the phosphate values (Fig. 1 5 ) 
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Fig .  1 5 .  Histograms of phosphate ppm values for various features types. 

show this difference clearly. The amount of phosphate present in the shallow 
pit H r : Feature 5 falls within the range for pits in general and suggests that 
such shallow pits may also be associated with the Mesol ithic occupation, although 
more evidence is necessary to confirm this. 

Many questions demanding further research have been raised by the results 
of these phosphate measurements. How much variation exists among samples 
from the same feature ? This is unknown and should be investigated. It may be 
necessary to util ize special techniques, such as the spli tting of column samples, 
or making several determinations from each feature to ensure accurate measure
ments. There seems to be variation among samples from the same type of 
feature. For example, samples ro and r r come from two virtually identical 
Mesolithic hearths less than one meter apart and yet the phosphate values for 
these two features are 1 2  5 ppm and 9 r ppm, respectively. 

The basic question is, of course, what exactly do the differences in ppm values 
of phosphate mean ? Are the higher values indicative of more recent deposition 
of organic matter, more intensive util ization, both of these, or something 
entirely different? Another interesting question arises from the variation in 
values among the control samples. Two of the controls ( r and 2)  were taken 
from the sterile C horizon underlying the occupation level. Can the observed 
variation be caused by differential distribution of Mesolithic organic materials, 
from which phosphates have been leached into the C horizon? The investigation 
of phosphate concentrations over one site in Sweden, Dalkarstroop, indicated the 
presence of higher phosphate values in areas with artifacts known to be associated 
with seal hunting. Lower phosphate values over the remainder of the site were 
correlated with tools related to inland hunting activities (S. Welinder, personal 
communication) .  It might therefore be most interesting to analyze some of the 
soil samples from the checkerboard sampling of the r 9 7 1  excavations to see i f  
such areal variation is  present on these sand-ridge sites in the Netherlands. This 
analysis wi l l  be begun in the coming year. 
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Obviously, much remains to be discovered about variations m phosphate 
values within features, among features, over site areas, and among sites. Present 
results look promising and this approach has much potential for the investigation 
of Mesolithic sites. 

I dentification of charcoal 

The larger pieces of charcoal collected from the excavation are being identified 
by Dr. W. A. Casparie. A preliminary summary of the charcoal determinations 
now available is presented in Table 1 6 .  

The species o f  wood present in hearths and pits i s  considered to b e  useful 
in a complete analysis of the site for a number of reasons. Differences in the 
type of wood used in fires may reflect differences in the function of fires. 
Certain woods may be preferred for cooking and others for heat, light or 
smoke (cf. Metzger and Williams, l 966) .  The presence of birch in H r :  TP l

hearth contrasts with its absence in the other hearths and provides a possible 
example of such differential hearth function. Variation in the kind of 
charcoal on the occupation floor, outside the features, may also reflect functional 
areas of a site. A patterned distribution of one or more species of wood charcoal 
might be indicative of the presence of a hut or other structure. Finally, the 
difference in species present may also be useful as a rough chronological 
indicator, for example, H 1 : Feature 20 was a concentration of oak charcoal 

Sample Location 

H1 :Feature l

H 1  :TP l Hearth 
H1 :Feature l l 
H1 :Feature 1 2
H 1  :Feature 1 3  
H 1  :Feature 1 7  
H1  :Feature 20  
H2 :Feature 5 
H2 :Feature 8 
H3  :Feature 4 

H3 :Feature l

TABLE 1 6 .  CHARCOAL DETERMINATIONS 

Species 

Pinus 

49°/oPinusl 5 00/o Betula/ l O/o Quercus 

Pinus 

Pinus 

Pinus 

Quercus 

Quercus 

Pinus 

Pinus 

Pinus 

Pinus 
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and the radiocarbon date from this feature i s  considered too young to a l low its 
association with the Mesolithic occupation. A ful !  summary of all charcoal 
identifications wil l  be included in the final report. 

Radiocarbon dates 

Three radiocarbon dates on charcoal are presently available from the Radio
carbon Laboratory of the University of Groningen : 

Sample No. Date Species Location Site No. 

GrN 66 5 5 60 5 0  ± 7 5  BP Oak H 1 :  Feature 20 H 1 : I I  
GrN 66 56  8 7 2 5 ± 60 BP Pine H 1 : Feature 1 2  H 1  : I I/H 1 : I I I  
GrN 6 6 5 7  9 1 4 5 ± 5 5 BP Pine H2 : Feature 5 H2 : I  

H1 : Feature 2 0  was a charcoal concentration on the occupation floor.  This date 
is clearly too young. The oak wood a lso indicates that this feature is l ikely the 
remains of a later fire and is  not associated with the Mesolithic occupation.  
GrN 66 5 6  is from H 1 : Feature 1 2 ,  a definite hearth. The sample used was one 
of the intact charcoal logs found within this hearth. This date may be acceptable 
for an early occupation at H1 : I I I .  GrN 66 5 7  da tes a scatter of charcoal pieces 
in the occupation level of H2 : I  to 9 1 4 5  BP, earlier than the date for H 1  : I I I .  
Typologically, however, H2  : I  i s  either la te Mesolithic o r  i n  an  i ntermediate 
period of. transition between early and late Mesolithic. There is some conflict 
here to be resolved. 

On a more general level, both dates would indicate that at least two of the 
occupations at Havelte date from the early half of the Boreal period. This 
again conflicts with the broad picture of the Mesolithic sequence in the area as 
developed by Newell ( 1 973 )  which would see only Basal or Early Mesolithic 
assemblages as characteristic for the area at this time. 

SUMMARY 

A preliminary discussion of the Havelte project, the sites, and the materials 
has been presented. More complete descriptions, comparisons, and interpretations 
will be made in the final report. The existence of six sites, located in the same 
area and excavated in the same manner is  of great advantage in the study of 
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the Mesolithic period. The data from these sites allows more detailed analysis 
of within- and among-site variability than is  usually possible. This not only 
provides for more meaningful reconstruction of activities at individual sites and 
comparison among sites, but also opens up some new aspects of Mesolithic 
research.  I t  is  hoped that the preceding discussions have adequately indicated the 
approach taken, the questions asked and the methods used, in an attempt to 
begin to understand these archaeological remains as the reflections of patterned 
behavior of Mesolithic cultural groups. Some progress is being made in this 
direction, but, as any research should, this project has raised at least as many 
questions as it has answered. Perhaps one of the values of a report such as this 
will be in refining the questions asked and the approaches adopted so that future 
work wil l  provide folier and more accurate definitions of Mesolithic cultural 
systems. 

ACKNOWLEDGEMENTS 

In addition to the individuals mentioned in this report, many others have con
tributed to the present and continuing success of the Havelte Project. First and 
foremost among these, of course, have been virtually the entire scientific and 
technical staff and several advanced students of the Biologisch-Archaeologisch 
Instituut, particularly Dr. H. T. Waterbolk, who visited the site often and 
offered much of his knowledge of the archaeology of the northern Netherlands, 
and also to Dr. R. R. Newell, with whom frequent discussions regarding the 
Mesol ithic in the Netherlands and Northwest Europe were most informative. We 
greatly enjoyed the v isits of the late Dr. A. E.  van Giffen . Also, Dr. W. G .  
Mook o f  the Radiocarbon Laboratory of the University of Groningen oversaw 
the dating of the charcoal samples. Mr. M.  W. Ter Wee of the State Geological 
Service of the Netherlands kindly visited the field site numerous times and was 
greatly helpful in  acquainting us with the geology of the region and of the 
sites themselves. C. S. Peebles of the University of Windsor (Canada) aided 
in the field for a month du ring the r 97 r season and has since undertaken most 
of the computing necessary for data banking, retrieval, and analysis of the 
enormous amount of information involved. Mr. Peebles' participation and the 
continuing computer services were made possible by a grant to him from the 
Canada Council (Grant S7 r 0 368 )  whose assistance is gratefu lly acknowledged. 

February 1 974  



60 T. D O U G L A S  P R I C E / R O B E R  T W H A L L O N  J R / S Y L  V I A  C H A P P E  L L  

REFERENCES 

ALLCHIN, B"  1 9 57 .  Australian stone industries, past and present. journal of the Royal Anthro
pological lnstitute 87, pp. l 1 5 - 1 36. 

BINFORD, L .  R"  s. R .  BINFORD, R. WHALLON & M. A. HARDIN, 1 970. Archaeology at Hatchery \'\fest. 
Memoirs of the Society for American A rchaeology 24 .  

BIRDSELL, J .  B . ,  1 96 8 .  Some predictions for the Pleistocene based on equilibrium systems among 
recent hunter-gatherers. I n :  R. B. Lee & I .  De Vore (eds.), Man the Hunter, pp. 229-240. 

Chicago. 
BOHMERS, A., 1 96 3 .  A statistical analysis of flint artifacts. In : D. Brothwell & E. Higgs (eds.), 

Science in A rchaeology, pp. 469-48 1 .  London. 
BOHMERS, A. & A. wouTERS, 19 56 .  Statistics and graphs in the study of fl int assemblages. 

Palaeohistoria 5, pp. 27-38 .  

BONHAM-CARTER, G. F . ,  1 967. Fortran IV Program for Q-mode Cluster Analysis of Nonq11an

titative Data Using IBM 7090/7094 Computers. University of Kansas, State Geological 
Survey Computer Contribution 1 7 .  

BRINCH PETERSEN, E . ,  1 966. Klosterlund-Sønder Hadsund-Bøllund. Les trois si tes principaux 
du Maglemosien ancien en Jutland. Essai de typologie et de chronologie. Acta A rchaeologica 

37, pp. 77- 1 8 5 .  
BRONGERS, J .  A. ,  1 966. Ultra-violet fluorescence photography o f  a soil s i lhouette of  an 

interred corpsc. Berichten van de Rijksdienst voor het 011dheidk11ndig Bodemonderzoek 

1 5 - 1 6, pp. 227-228 .  

CHAPPELL, s . ,  n.d. A f11nctional analJ1sis of  some Mesolithic seraping tools. Unpublishcd 
manuscript, Univcrsity of Michigan, 1 97 3 .  

CLARK, J .  G .  D "  1 936 .  The Mesolithic of  Northern Europe. Cambridge. 
CLARK, PHILIP J .  & F. c. EVANS, 19 54 .  Distance to nearest neighbor as a measure of spatial 

rclationships in populations. Ecology 3 5, pp. 44 5 -4 5 3 ·  

CRABTREE, D., 1 972 .  An Introd11ction t o  Flintworking. (Occasional Papers of the Idaho State 
University Museum 28) .  Pocatello, Idaho. 

CRABTREE, D. & n .  BUTLER, 1 964. Experiments in flint knapping. Tebiwa 7, pp. 1 -6 .  

DIMBLEBY, G .  w "  1 962.  The Development o f  British Heathlands and Their Soils. Oxford. 
EGGAN, FRED, 1 968 .  Discussions, Part I I I .  I n :  R. B. Lee & I .  DeVore (eds. ) ,  Man the H1111ter, 

pp. 1 6 1 - 1 62 .  Chicago. 
EMBLETON, c. & c. A M. KING, 1 968 .  Glacial and Periglacial Geomorphology. London. 
FREEMAN, L. G., JR.  & K. w. BUTZER, 1 966. The Acheulean station of Torralba (Spain) .  A progrcss 

report. Q11aternaria 8 ,  pp. 9-22 .  

GOULD, R. A. ,  D. A .  KOSTER & A. H .  L. SONTZ, 1 97 1 .  The l ithic assemblage of the Western 
Desert Aborigines of Australia. American Antiquity 36, pp. 1 49-1 69. 

GROUP D'ETUDE DE L'EPIPALEOLITHIQUE-MESOLITHIQUE, 1 969. Epipaleolithique-Mesolithique : Les 
microlithes geomctriques. Bulletin de la Societe Prehistoriq11e Fran�aise 66, pp. 3 5 5 - 366. 

HAMMEN, TH. VAN DER, 1 9 5  I .  Latc-glacial flora and periglacial phcnomcna in the Netherlands. 
Leidse Geologische Mededelingen 17, pp. 7 1 - 1 8 3 .  

HESSE, A., 1 97 1 .  Les Tartarets I I  site Paleolithique d e  plein air a Corbeil-Essonnes (Essonne). I I :  
Comparaison par l e  calcul des distributions horizontales des vestiges l ithiques. Gallia 

Prehistoire 14 ,  pp. 4 1 -46.  
HOSKIN, c. M.,  R. D. GUTHRIE & n .  L.  P .  HOFFMAN, l 970.  Pleistocene, Holocene and recent hird 

gastroliths from interior A laska. Arctic 23, pp. 1 4-23 .  

LEROI-GOURHAN, A .  & M. BREzILLON, 1 966. L'habitation Magdalenienne No.  l de  Pincevent 
pres Montereau (Seine-et-Marne). Gallia Prehistoire 9, pp. 263-2 8 5 .  

LEUDTKE, B . ,  n.d. The determination o f  functions o f  Stone implements. Unpublished manuscript, 
University of M ichigan, 1 972 .  



Mesolithic Sites near Havelte, Province of Drenthe 

LOUWE KOOIJMANS, L. P" I 97 I .  Mesolithic bone and antler implements from the North Sea and 
the Netherlands. Berichten van de Rijksdienst voor het Oudheidkundig Bodemonderzoek 

20-2 I ,  pp. 27-73.  
LUMLEY, H. DE et al . ,  1 969. Une cabane Achculeenne dans la Grotte du Lazaret (Nice) . 

Societe Prehistorique Franfaise Memoirs 7 .  
�IETZGER, D. G. & G. E. WILLIAMS, 1 966. Some procedures and results in the s tudy of native 

categories : "Tzeltal firewood". American Anthropologist 68, pp. 389-407. 
MOINEREAU, J., 1 970. Aspects pedologiques de la sedentarisation humaine - Apports et l imites 

des etudes pedologiques dans les sites archeologiques. Quatemaria 1 3 , 205-223 .  
MORISITA, M.,  1 962 .  Ic5 i ndex, a measure of dispersion of individuals. Res. Population Ecology 

4, pp. 1 -7. 
NEWELL, R. R. ,  1 973 ·  The postglacial adaptations of the indigenous population of the 

Northwest European Plain. I n :  S .  K. Kozlowski (ed.), The Mesolithic in Europe, pp. 
399-440. Warsaw. 

NEWELL, R .  R. & A. P.  J .  YROOMANS, 1 972.  Automatic A rtifact Registration and Systems for 

Archaeological Analysis with the Philips P 1 100 Computer: A Mesolithic Test Case. 

Oosterhout. 
PIELOu, E .  c., 1 96 1 .  Segregation and Symmetry in two-species populations as studied by nearest 

neighbor relations. Journal af Ecology 49, pp. 2 2 5 -269. 
PRICE, T. DOUGLAS, 1 97 3 ·  A proposed model for procurement systems i n  the Mesolithic of North

western Europe. I n : S. K. Kozlowski (ed.), The Mesolithic in Europe, pp. 4 5 5 -476. Warsaw. 
PURDY, B. A. & H. K .  BROOKS, 1 97 1 .  Thenna! alteration of silica m inerals : an archaeological 

app1 oach. Science 1 7 3 ,  pp. 3 2 2-3 2 5 .  
ROZOY, J .-G., 1 968 .  Typologie d e  l'Epipaleolithique (Mesolithique) franco-belge. Bulletin d e  la 

Socihe Prehistorique Franfaise 6 5 ,  pp. 3 3 5 -364. 
SCHWABEDISSEN, H., 1 962 .  Northern Continental Europe. In : R .  ]. Braidwood & G. ] .  Wil ley 

(eds.), Courses Toward Urban Life, pp. 2 5 4-266. (Viking Fund Publication in Anthropology 
3 2) . 

STEWARD, J. H. ,  1 9 3 8 .  Basin Plateau Aboriginal Socio-political Groups. (Bul letin of Amcrican 
Ethnology l 20) . 

TAUTE, w., 1 968 .  Die Stielspitzen-gmppen im Nordlichen Mitteleuropa. Koln. 
TAUTE, w., in press. Untersuchungen zum Mesolithikum und Spiitpaliiolithikum 1m Siidlichen 

Mitteleuropa. 

YOERMAN, G. H., 1 9  37. Nieuwe vondsten van Jong-palaeol ithische artefacten in de gemeente 
Ha vel te. De Levende Natuur 42, pp. 109- 1 1 6 .  

WATERBOLK, H .  T.,  1 962 .  Thc Lower Rhine Basin. I n :  R .  ] .  Braidwood & G .  R. Willey (eds.) , 
Courses Toward Urban Li fe, pp. 227-2 5 3. (Viking Fund Publication in Anthropology 3 2 ) . 

WATERBOLK, H. T. & T. H. YAN ANDEL, 1 9 5  r .  Srui fzandprofielen te Ha vel te. Nieuwe D rentse 

\lolksalmanak, pp. 1 4 1 - 1 56 .  
WEE, M .  w. TER, 1 966. Toelichting bij Blad Steenwijk Oost ( 16 o). Haarlem. 
WHALLON JR.,  R., 1 97 3 .  Spatial analysis of occupation floors I :  application of dimensional 

analysis of variance. American Antiquity 3 8 ,  pp. 266-278 .  
WHALLON JR" R. ,  1 974. Spa t i  al analysis of occupation floors I I :  application of nearest neighbor 

analysis. American Antiquity 39, pp. 1 6-34 .  
WILMSEN, E . ,  1 970. Lithic analysis and cultural inference : a Paleo-Indian case. University af 

A rizona Anthropological Papers 1 6. 
WYATT, D., 1 970. Microblade attribute patterning : a statistical examination. A rctic Anthropology 

7, pp. 97- 1 0 5 .  
YENGOYAN, A .  A. ,  1 968 .  Demographic and ecological influence o n  Aboriginal Australian 

marriage sections. I n : R. B. Lee & I. DeVore (eds.), Man the Hunter, pp. 1 8 5 - 1 99 .  Chicago. 




