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THORLEIF Sj0VOLD (ed.): lntroduksjonenavjordhrukiNorden. Fore
drag holdt vedfellesnordisk symposium i Oslo aprill980. Det Norske 
Videnskaps-Akademi. Universitetsforlaget, Oslo 1982. 282 
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MAREK ZVELEBIL: From Forager to Farmer in the Boreal Zone. Recon
structing economic patterns through catchment analysis in prehistoric Fin
lo.nd. BAR International Series 115 (i-ii), Oxford 1981. 4 72 pp. 

The two works display superficial similarity, both being repro
duced typescript. In other ways they are very different. lntro
duksjon offers a series of papers by Scandinavian scholars, while 
Forager to Farmer is the result of a PhD thesis by a non-Scandina
vian. 

lntroduksjon is well-organised, and goes a long way towards 
summing up the current state of research, an unusual achieve
ment for an edited volume. The English summaries of the pa
pers are, however, usually too brief to do justice to the origi
nals, which may deflect some of the attention this volume un
doubtedly deserves. One immediately noticable point con
cerns the breakdown of papers: two (Hagen and Waterbolk) 
discuss the development of agriculture outside Scandinavia. 
Although interesting in their own right, they contribute little 
to the main theme of the volume. Two more papers deal with 
Denmark, while a fulll5 cover Norway, Sweden and Finland. 
The impetus of research, anchored in Denmark in the middle 
years of the century, now seems to have moved to the north. 

The Scandinavian papers may be divided into 2 categories. 
From southern Scandinavia, there is much archaeological evi
dence of early agriculture, and pollen analysis attempts to 
understand what'kind offarming was practiced. From the boreal 
zone, however, there is virtually no archaeological evidence, so 
pollen is usually also the only source ofinformation on whether 
agriculture was practiced. 

The two papers from Denmark are by Troels-Smith and 
Steensberg, neither of them describing very recent work. 
Troels-Smith provides a resume of his major article in Aarb11ger 
1953, describing the results of the Aamosen investigations, 
and compares the Danish and Swiss evidence. The various 
types of agriculture discerned in the pollen diagrams are 
linked to particular archaeological cultures; economic change 
thus takes place by invasion or influence. The linking of agri
cultural type to archaeological culture is sometimes rather 
roundabout - the elm decline (believed to result from fodder 
collection) in the Neverkrer pollen diagram is ascribed to the 
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Ertebslle culture because of a thick-walled potsherd found at 
the same level. Cereal type pollen also appears at this level. 
The Muldbjerg settlement is also dated to this phase with its 
neolithic A pottery. The Muldbjerg Cl4 dates of around 2800 
be thus date a post-elm decline Ertebslle/neolithic A complex 
with domestic livestock. However, some pollen analysts have 
argued that the elm decline all over north-western Europe 
should be dated to 3100/3000 be (Smith and Pilcher 1973). 
Skaarup (1973) has shown that the later shell middens are to 
be seen as neolithic hunting stations, not as late Ertebslle sur
vivors alongside immigrant farmers, and the many Cl4 dates 
now available suggest that the Ertebslle ended around 3200/ 
3100 be (Tauber 1972, S.H. Andersen 1973). Not all the evi
dence is therefore in favour of an Ertebslle responsibility for 
the elm decline (which may not have been caused by man at all 
- Rowley-Conwy 1982), or for that matter for an Ertebslle/ 
neolithic A overlap. The major landnam clearances (some
times regarded as evidence ofswidden cultivation) are attribu
ted to neolithic B immigrants. Whether it is justifiable to asc
ribe agricultural types to archaeological cultures in this way is 
uncertain. Becker's (1947) neolithic A-B-C sequence is not 
supported by radiocarbon, and it is doubtful whether an ethnic 
interpretation of these groups can be sustained. Nevertheless, 
the results of the Aamosen project remain central to any dis
cussion of early agriculture in Denmark. 

Steensberg describes the important slash and bum experi
ments from Draved, carried out in the 1950's and published in 
1979. He suggests that the major landnam features in the pol
len diagrams resulted primarily from efforts to provide grazing 
for cattle, one or two cereal crops being taken first. Particularly 
striking is the generally low yield produced by the experimen
tal slash and bum fields, suggesting that (if this really was the 
neolithic method) cereal cultivation would have been preca
rious indeed. 

Turning now to the papers about southern and central Swe
den,Jennbert-Spang suggests that there was considerable con
tinuity between the Ertebslle and the neolithic, and so pro
vides an alternative to the immigrations ofTroels-Smith. We
linder briefly describes a computer simulation of a forest 
clearance pollen diagram, and concludes that the elm decline 
may be no more that a statistical creation caused by the rege
neration of birch. The simulated diagram is ))fairly similar« to 
the actual one. Built into the model are certain assumptions 
such as slash and bum agriculture, and that the pollen in the 
sample derives from a 2 km circle round the sample point. It 
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would be interesting to know how similar the model diagram 
would be to the real one if other assumptions were used. 

Goransson's article is probably the most original and provo
cative in the book. His most important suggestion is that the 
middle neolithic »regeneration« of the forest in fact represents 
the development of coppiced or pollarded woodland, used 
cyclically to provide grazing, wood and small areas for cultiva
tion. This would explain why grasses etc. are much more com
mon in this »regenerated« woodland than in the undisturbed 
woodland of earlier periods. Goransson's explanation is at 
least as likely as the development of areas of permanent 
pasture (Troels-Smith 1953), or the decline of agriculture due 
to climatic fluctuations (Griislund 1980) or soil exhaustion 
due to too short a fallow period (Whittle 1978). Goransson's 
theory is particularly attractive because of the likelihood of 
areas of coppice developing »by accident<< close to a settle
ment. As trees were felled to provide building material, and/or 
were ringbarked to provide agricultural plots, so more light 
would reach the forest floor and encourage ground vegetation. 
We may assume that neolithic farmers were perfectly well 
aware of the ability of the stumps of many tree species to pro
duce new shoots after felling. The need for a supply of easily 
cut timber of uniform development would be likely to result in 
some areas being protected from grazing animals for the first 
few years after felling, so that this growth of new shoots could 
become useful timber. Cyclical use of the woodland would re
sult. It is significant that Goransson finds some evidence of 
ringbarking in his pollen diagrams: after ringbarking, trees 
produce a large amount of pollen before dying, and the uneven 
values of some trees could be interpreted as evidence of this. 
Goransson suggests a period of shifting fire clearance between 
the ringbarking and coppicing phases, but this would seem 
hardly necessary in ecological terms: the initial ringbarking 
could lead straight into the coppicing phase as suggested abo
ve. Thus Goransson's work raises some problems, but does 
succeed in airing some exciting new ideas about the neolithic 
use offorests. It is hoped that these ideas will be further deve
loped in future. 

In southern Scandinavia, therefore, there are still some pro
blems in the palynological diagnosis of agricultural type. 
Further north, the problems seem even greater. Most of the ln
troduksjon papers deal with areas north of the temperate zone, 
so comparisons with Forager to Fanner are particularly relevant. 
A good point about lntroduksjon is that several of the papers are 
in pairs, being pollen analytical and archaeological commen
taries on early agriculture in particular areas. This enables 
comparisons to be made between the two lines of evidence, 
and a major problem appears: the pollen analysts are unani
mous in claiming evidence for neolithic agriculture, while the 
archaeologists are unable to provide any supporting evidence. 
Archaeological evidence has been specifically looked for -
Baudou's archaeological commentary on north Sweden men
tions the NorrbOle area, where pollen evidence of neolithic 
agriculture has been claimed. Excavation of 7 contemporary 
sites within a few km of the pollen sample point has however 
produced nothing but wild animal bones. Engelmark, describ
ing the pollen evidence from the same area, does have the ad-

vantage of being able to point to the only neolithic site in 
northern Scandinavia with evidence of domestic animals: 
Bjurselet. Several contributors to lntroduksjon mention it as the 
kind of neolithic site to be looked for in other areas, but the evi
dence is far from convincing. The domestic animals (mainly 
sheep) form under 2% of the fauna, and at least some of them 
are recent intrusions (Lepiksaar 1975). This is scarcely suffi
cient basis for the »large scale sheep farming« sometimes sug
gested. Future excavations will hopefully provide more infor
mation; but in the meantime we may speculate whether any
one would go to the trouble of keeping domestic animals if 
they were to provide only 2% of the kill - or for that matter 
whether such small numbers of animals would cause vegeta
tional changes visible in pollen diagrams. 

The other northern areas do not have sites like Bjurselet. 
The history of neolithic agriculture is written entirely from the 
pollen diagrams for east Norway (Mikkelsen, Heeg), north 
Norway (Vorren and Nielsen) and Finland (Huttunen, Tolo
nen, Vuorela). One exception is the paper by Aalto, where 
agriculture is claimed on the basis of plant macrofossils- but 
the associated pollen core has no agricultural indicators. 
Much is often based on minor components of the diagrams. 
The reviewer is probably not alone in feeling some disquiet 
when permanent settlement is claimed on the basis of a single 
pollen grain of PIJJntago major (Vuorela and Aalto 1982). »Ce
real type« pollen is often assumed to be evidence of cereal cul
tivation, although S.T. Andersen (1978) emphasises the over
lap between pollen from cereals and wild grasses. 

A point made by several contributors (Mikkelsen, Engel
mark, Tolonen, and indeed Zvelebil in Forager to Fanner) is that 
many of the claimed »indicator plants« are in fact native to 
northern Scandinavia, particularly the coastal regions. Discus
sion of this by Vorren and Nielsen in their paper on north Nor
way would have been welcome- their claimed grazing horizon 
on the Lofoten Islands at 3560±80 b.c. is both the earliest and 
the most northerly of those discussed in lntroduksjon. Johan
sen's archaeological commentary points out that no neolithic 
sites of anything like this antiquity are known, and he men
tions elsewhere ( 1979) that only two early neolithic finds (thin
butted axes) are known from the whole ofNorway north of the 
Arctic Circle. The conventional limit of farming at around 
3500 b.c. is the Rossen culture, which extended about as far 
north as Hamburg, some 1600 km south of the Lofoten Islands. 
The presence of domestic animals so far north so early seems 
from an archaeological point of view very unlikely. 

Several of the Finnish papers (Huttunen, Aalto, Vuorela) 
note that the appearance of culture indicators is often contem
porary with that of spruce. One explanation is that early far
mers exhausted the soil, allowing spruce to immigrate. Varia
tions in the spruce pollen curve, and increases in herbs etc., 
thus indicate subsequent human clearances for agricultural 
and/or pastoral purposes. 

Other possible causes of such phenomena do come to mind, 
however, and it would be interesting to know how palynolo
gists distinguish anthropogenic from other causes. An impor
tant point in this connection is that fire is a natural component 
of spruce forest ecology. Much work has been done in North 



America demonstrating that the boreal woodland mosaic is a 
product of numerous forest fires, so that the forest consists of 
patches burnt at different times and in different stages of post
fire succession (e.g. Bloomberg 1950, Heinselman 1973, Rowe 
and Scotter 1973, Swain 1973). Bloomberg (op. cit.) stresses 
that fire is important because little undergrowth (even spruce 
saplings) can flourish under spruce forest. Periodic burning re
moves the spruce, allowing pine to colonise the area. These 
pines create a suitable environment which spruce may re
invade. Because so little light and heat reach the ground 
beneath dense spruce stands, decomposition of dead, dry ve
getable matter on the forest floor is slowed. Spruce stands thus 
become increasingly combustible with age (Bloomberg op. 
cit.). 

The importance of the early post-fire successional stages for 
grazing wildlife is stressed by all the authorities quoted above. 
»Vigorous growth of grasses, sedges and other herbs characte
ristically succeeds fire in many areas of the boreal forest« 
(Rowe and Scotter 1973, 449), which provides excellent condi
tions for wild ungulates. This has great importance for boreal 
hunter-gatherers in the New World (Winterhalder 1981). 
Other factors which can clear areas of spruce and initiate post
clearance succession are snow-throw (Pruitt 1958), wind
throw (Sernander 1936) and beaver activity (Coles and Orme 
1983). 

North Scandinavian spruce forests show similar evidence of 
repeated burning, the fires often being caused by lightning 
strikes, but also by campfires etc. (e.g. Saari 1923, Siren 1955, 
U ggla 1958). Of particular interest are the plants which recolo
nise the burnt areas. In northern Scandinavia these include 
many of the plant types regarded as evidence of human activi
ty, such as Gramineae, Polygonaceae (including Polygonum spp. 
and Rumex acetosella), Plantaginaceae (including Plantago major 
and P. media), Chenopodiaceae, Urtica (nettle) and ferns etc. 
(Buch 1945, Fagerstrom 1942-43, Petterson 1931). It would 
therefore seem that there might be considerable problems in 
distinguishing between a natural fire succession and one 
caused by human clearance, let alone between different kinds 
of human clearance (e.g. for swidden agriculture, for perma
nent arable, for domestic animal grazing, or for that matter for 
increasing graze for wild mammals - the last-named is widely 
documented ethnographically). The regularity with which 
»culture indicators<< first occur at the same time as the appe
arance of spruce (see above) emphasises the problem. 

Periods of apparent stability in boreal pollen diagrams do 
not necessarily indicate that areas of the forest mosaic were 
not being burnt; the balanced turnover of mosaic elements can 
lead to unchanged regional pollen representation (Wright and 
Heinselman 1973). Charcoal is not necessarily an indication of 
human activity: »Most of the forests in northern Sweden have 
been devastated by fire, and particles of charcoal from ancient 
forest fires are very common in the humus cover« (U ggla 1958, 
99, reviewer's translation). Charcoal is found continuously in 
North American lakes from the early post-glacial (Heinselman 
1973). 

The above discussion of spruce and fire is put forward by the 
reviewer (who is neither an ecologist nor a palynologist) as a 
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question which others are more competent to discuss. In view 
of the replacement of spruce by other trees after forest fires, 
and the growth of plants such as Gramineae, Chenopodiaceae, 
Urtica and Rumex in naturally burnt areas, ecological and paly
nological discussion of, for example, the following quote 
would be interesting. 

»From a botanical point of view it is logical to interpret a 
horizon as a cultivation phase if e.g. the natural Grami
neae pollen proportion and quantity increases, and if 
there appear among the weeds e.g. Chenopodiaceae, Ur
tica and Rumex acetosella. This is particularly the case if a 
contemporary drop in spruce and rise in birch and alder 
can be observed from the tree pollen.« 

(Vuorela, lntroduksjon p. 255, reviewer's translation). 

Pollen evidence for agriculture in areas such as north Scandi
navia where there is no independent evidence for or against 
farming seems thus somewhat problematic. The impression 
gained from lntroduksjon is of current deadlock: in the absence 
of archaeological evidence, claims put forward by pollen an
alysis are hard to assess. The importance ofZvelebil's Forager 
to Farmer in this context is that it develops a methodology for 
breaking this deadlock, and examining the economies of south 
west Finland. 

Zvelebil's method is to develop a General Model Strategy 
(GMS); this is based on a reconstruction of the prehistoric en
vironment. Optimal settlement locations are predicted. An 
optimal location is one »where all the vital resources can be 
exploited proportionately to their sustained yields« (p. 71) 
within the terms of minimising effort and risk. As population 
pressure develops, groups may have to increase their work ef
fort and their risk factor. This should be visible as a departure 
from the GMS; in other words, sites will be found in subopti
mal locations regarding effort and/or risk minimisation. 

Essentially, the approach succeeds. For it to do so, recon
struction of both the environment and oflikely human exploi
tative abilities must be sufficiently reliable to allow the rest of 
the process to be based on it. Any reconstruction of this kind 
remains to some extent hypothetical, but the thoroughness of 
Zvelebil's treatment is reassuring. Each resource is considered 
against each environmental zone, and annual productivity for 
each zone is calculated from the biomass, meatweight and 
calorific value of each resource. The accessibility of this annual pro
ductivity is the key to the GMS. This is estimated with reference 
to resource reliability, resource value, energy expenditure in 
procurement, and energy return. The result is an estimate of 
the resource value for each zone and season. This approach 
seems preferable to that ofjochim (1976), which is based on 
quantification of such factors as resource agglomeration and 
mobility. The relevance of these factors to human exploiters 
clearly varies between species, making interspecific compari
sons difficult. Zvelebil gets round this by ranking resource 
accessibility: although the results are explicitly estimates, the 
values for the various resources are comparable in a way that 
Jochim's are not. 

Once optimal site location is predicted, it is tested against 
actual site location. This actual location is examined by means 
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of site catchment analysis. The various problems with this are 
discussed, and the technique made more flexible by using circ
les of varying sizes for different activities. For arable, a 1.5 km 
circle is used, for fishing 5 km, for hunting 10 km and for swirl
den 15 km. These values are based on ethnographic and histo
rical sources. This makes the technique more flexible, and the 
detailed environmental treatment makes it more precise, than 
many earlier applications. 

The various environments are examined, by season, to see 
how close they are to the ideal strategy of the G MS- that all re
sources should be exploited in proportion to their accessibili
ty. The resulting prediction for early settlement in southwest 
Finland involves summer use of coasts for fish, and winter resi
dence on the large inland lakes with seal populations, with 
some elk hunting also being carried out. When population ri
ses to a point where it is no longer possible to minimise effort 
and risk, specialisation is predicted: all-year occupation ofthe 
coasts adds a winter seal specialisation, and all-year settle
ment on the interior lakes adds a fish specialisation in sum
mer. Risk increases correspondingly. The third stage is for re
latively increased mobility, involving special purpose camps in 
less favourable locations. The fourth possible stage predicted 
is the emergence of a fully mobile economy, with small groups 
occupying areas just inland from the coasts, and inland areas 
not on major lakes- i.e. a high work-input economy filling the 
less favourable interstices between the more sedentary specia
lists. 

The assumption has to be made that sites are logically loca
ted regarding the resources, that human beings do the reason
able thing. This could be seen as a weakness, but the clear 
trends that emerge when Zvelebil considers the known sites of 
each culture and period more than justify his use of the techni
que of site catchment analysis. The Combed Ware I sites on 
the coast and lakes are located to exploit resources as the GMS 
predicts - coastal sites are in areas suitable for summer fis
hing, not for winter sealing, for example. Specialisation on seal 
takes place early, withjakarla culture sites located in places 
where seal availability is on average double the mean value for 
the whole coast. The appearance of sealing technology sup
ports the interpretation. Seal specialisation increases with 
time, as seal availability is even more above average at Kiukais 
sites. Particularly interesting is the result from the Corded 
Ware, usually regarded as a farming culture (see above). Some 
sites are just inland from the coast, but have much lower seal 
potentials than those of the specialist groups. Osteological 
evidence, such as it is, suggests a generalised sealing/fishing/ 
fowling economy, carried out in spring and early summer. Cor
ded Ware inland sites have their highest potential in summer, 
suggesting inland fishing. Sites away from waterways have 
their highest potential as winter hunting sites. Thus the Cor
ded Ware seems to have been a highly mobile foraging adapta
tion along the lines of the GMS stage 4 (above)- no adequate 
weighting for increased arable soils can be seen, and no dome
stic animals or cultivated plants are known. (Zvelebil put large 
quantities of earth from two Corded Ware sites through a froth 
flotation system in an effort to find carbonised cereal grains 
and recovered none)-; Bronze Age sites are in the same area in-

land from the coast as the Corded Ware, but are (a) not found 
in the other typical Corded Ware locations, and (b) are clearly 
located with a view to maximising arable land within 3 km. 
This is particularly the case for the Late Bronze Age, and this 
is the earliest evidence for the appearance of a mixed farming/ 
foraging economy. This conclusion is supported by the spora
dic finds of domestic animal bones from Late Bronze Age sett
lements. 

Zvelebil explicitly follows Finnish practice and regards the 
different cultures as different ethnic groups. This sort of equa
tion has become rare in the last decade or so, and the whole 
concept questioned. In the Finnish case, however, the sugges
tion appears to have some justification, because the models of 
economy produced for each culture are so internally coherent 
that each is able to stand by itself as a complete economy 
viable all year round. A more serious problem is Zvelebil's as
sumption that group size in all cases approxim~tes the hunter
gatherer band, around 15-35 people. Demographic aspects of 
mobility and sedentism are hardly discussed, and it would 
have been interesting to see whether larger group sizes might 
be an aspect of the sedentary coastal specialists, for example. 

More detailed discussion of the integration of farming and 
hunting in the Late Bronze Age would have been of interest. 
Zvelebil concludes that both swidden and arable would have 
played a part at an early stage. He is able to demonstrate the 
Late Bronze Age preference for locations with high arable 
values within 3 km, so arable receives support. The status of 
swidden is more problematic. In more recent times, manure 
for the arable necessitated grazing domestic animals on rege
nerating swidden, and this could have been an important fac
tor. If elk were still numerous enough to be widely hunted, 
however, would swidden clearings not be likely to be closer to 
the settlements than 15 km? The need to guard against the 
depredations of grazing animals would be a likely factor limi
ting the viability offar-flung swidden fields. 

In general, however, Forager to Farmer succeeds in presenting 
a convincing picture of economic change in southwest Finland 
in the period under review. Only when this is done does Zvele
bil put Finland in a wider context. The sequence of change in 
Finland is quite closely parallelled in Latvia and Estonia, and 
in general terms in the whole ofboreal Eurasia. A useful review 
is presented of the ethnography of the northern rim of the con
tinent, an area usually beyond the reach of those who do not 
read Russian. The whole picture is one of »progressive sub
division of an originally unspecified economic niche through 
the specialisation on marine resources, anadromous fish and 
reindeer on the one hand, and through a further diversification 
of economy by the addition of farming and herding on the 
other« (p. 151). The most likely reason for this to occur is po
pulation pressure. Ethnographically known hunter-gatherers 
do not usually approach carrying capacity; and the number of 
sites in Finland declines between 1800 and 1200 b.c., the pe
riod in which farming first appears. Both of these factors lead 
Zvelebil to look for an environmental reduction in carrying ca
pacity rather than an increase in absolute population num
bers. The decline from the postglacial climatic optimum and 
the deteriorating climate in boreal Eurasia as a whole is the im-



portant factor: »The adoption of agriculture during a period of 
climatic deterioration may seem paradoxical, but this is not so 
when it is viewed as part of a complex economy, aimed more 
likely at minimising risk rather than increasing productivity in 
a situation when a number of formerly used plant resources -
water chestnut, hazelnut, to mention but two - were dis
appearing from the area« (p. 163). 

Thus Zvelebil uses sophisticated techniques of ecological 
analysis to provide an explanation for the appearance offarm
ing in southwest Finland. The differences between this ap
proach and that of Introduksjon have been one of the most inte
resting aspects of reviewing the two works. In lntroduksjon were
peatedly find claims that there was agriculture in the neolithic 
based on pollen analysis alone, with no supporting archaeolo
gical evidence. Fanner to Forager, however, specifically 
questions these claims on the basis of the Corded Ware site 
locations. 

Either the neolithic farming and herding sites will be found; 
or Zvelebil will be proved right and the earliest agriculture will 
belong to the Late Bronze Age. Zvelebil's thorough treatment, 
the absence of conventional evidence of neolithic agriculture, 
and the problems of pollen interpretation, are all factors lead
ing the reviewer to suspect that the latter will be the case. At all 
events, pollen analysis has now made considerable claims for 
northern Scandinavia. The evaluation of these claims will be 
one of the most important aspects of archaeological work in 
the next twenty years. 

Peter Rowley-Conwy 

REFERENCES 

ANDERSEN S.H. 1973: Overgangen fra reldre til yngre stenalder 
i Sydskandinavian set fra en mesolitisk synsvinkel. TromsiJ 
Museums Skri.fter 14, 26-44. 

ANDERSEN S.T. 1978: Identification of wild grass and cereal 
pollen. Danmarks Geologiske UndersBgelse, Arbog 1978, 69-92. 

BECKER CJ. 1947: Mosefundne lerkarfra yngre stenalder. Stu
dier over trregtbregerkulturen i Danmark. AarbBger for Nordisk 
Oldkyndighed og Historie 1947, 1-318. (English summary). 

BLOOMBERG W J. 1950: Fire and spruce. Forestry Chronicle 26, 
157-161. 

BucH H. 1945: Om vegetationen pa de briinda skogsmarkerna 
i Bredvik i Bromarf socken. NordenskiOldsa"!fundets Tidsskri.ft 5, 
24-29. 

CoLEsj.M. and 0RME B.J. 1983: Homo sapiens or Castor fi
ber? Antiquiry 57, 95-102. 

FAGERSTROM L. 1942-43: Nya fund av Epilobium adenocau
lon Hausskn. och E. rubescens Rydb. vid den sydfinska ku
sten. Memoranda Societatis pro Fauna et Flora Fennica 19, 28--36. 

GRA.SLUND B. 1980: Climatic fluctuations in the early sub
boreal period. A preliminary discussion. In: - (eds) L.-K. 
Konigsson and K. Paabo, Florilegium Florinis Dedicatum. Striae 
14, 13-22. 

HEINSELMAN M.L. 1973: Fire in the virgin forests of the 
Boundary Waters Canoe Area, Minnesota. Quaternary Re
search 3, 329-382. 

209 

JocHIM M.A. 1976: Hunter-Gatherer Subsistence and Settlement. A 
Predictive Model. London: Academic Press. 

joHANSEN O.S. 1979: Early farming north of the Arctic Circle. 
Norwegian Archaeological Review 12, 22-32. 

LEPIKSAARj. 1975: The analysis of the animal bones from the 
Bjurselet settlement, Viisterbotten, Northern Sweden. Kung
liga Skytteanska Sam.fundets Handlingar 8, 13-32. 

PETTERSON B. 1931: Notes on the first stages of flora on burnt 
ground. Memoranda Societatis pro Fauna et Flora Fennica 7, 119-
139. 

PRUITT W.O. 1958: Qali, a taiga snow formation of ecological 
importance. Ecology 39, 169-172. 

RowEj.S. and ScoTTER G.W. 1973: Fire in the boreal forest. 
Quaternary Research 3,. 444-464. 

RowLEY-CONWY P.A. 1982: Forest grazing and clearance in 
temperate Europe with special reference to Denmark: an ar
chaeological view. In:- (eds) S. Limbrey and M. Bell, Ar
chaeological Aspects q[Woodland Ecology. British Archaeological Re
ports, International Series 146, 199-215. Oxford: BAR. 

SAARI E. 1923: Forest fires in Finland with special reference to 
state forests. Acta Forestalia Fennica 26, 1-153. 

SERNANDER R. 1936: Granskiir och Fiby Urskog. En studie 
over stormluckornas och marbuskarnas betydelse i den 
svenska granskogens regeneration. Acta Phytogeographica Sue
cica 8, 1-233. 

SIR~N G. 1955: The development of spruce forest on raw hu
mus sites in northern Finland and its ecology. Acta Forestalia 
Fennica 62. 

SKAAR UP J. 1973: Hesselii-SBlager. Jagdstationen der siidskandinavi
schen Trichterbecherkultur. Arkteologiske Studier I, Copenhagen. 

SMITH A. G. and PILCHERj.R. 1973: Radiocarbon dates and ve
getational history of the British Isles. New Phytologist 72,903-
914. 

STEENSBERG A. 1979: Draved. An Experiment in Stone Age Agricul
ture. Copenhagen: Nationalmuseet. 

SwAIN A.M. 1973: A history of fire and vegetation in North
eastern Minnesota as recorded in lake sediments. Quaternary 
Research 3, 383-396. 

TAUBER H. 1972: Radiocarbon chronology of the Danish me
solithic and neolithic. Antiquiry 46, 106-110. 

TROELS-SMITHj. 1953: Erteb9lle culture- farmer culture. Aar
bBgerfor Nordisk Oldkyndighed og Histone 1953, 5-62. 

UGGLA E. 1958: Skogsbrandfalt i Muddus nationalpark. Acta 
Phytogeographica Suecica 41. 

VuoRELA I. and AALTO M. 1982: Palaeobotanical investiga
tions at a neolithic dwelling site in southern Finland with 
special reference to Trapa natans. Annates Botanici Fennici 19, 
81-92. 

WHITTLE A.W.R. 1978: Resources and population in the Bri
tish neolithic. Antiquiry 52, 34-42. 

WINTERHALDER B. 1981: Foraging strategies in the Boreal 
forest: an analysis of Cree hunting and gathering. In:- ( eds) 
B. Winterhalder and E.A. Smith, Hunter-Gatherer Foraging 
Strategies, 66-98. Chicago University Press. 

WRIGHT H.E. and HEINSELMAN M.L. 1973: Introduction: the 
ecological role of fire in natural conifer forests of western 
and northern North America. Quaternary Research 3, 319-328. 



210 

EsTER BosERUP: Population and Technological Change. A Study of 
Long-Term Trends. The University of Chicago Press, Chicago 
1981. xi+225pp., tables, bibliography, and index. 

In 1965 Ester Boserup published Conditions of Agricultural 
Growth, a book which rapidly became a standard reference 
among many students occupied with such topics as primitive 
agriculture and population pressure especially. The book was 
translated into Spanish, French, Swedish and Japanese, and it 
looks as if we are here already dealing with a »classic« less than 
twenty years after the publication of the book. 

In the preface to the new book, Population and Technological 
Change. A Study of Long-Term Trends, Ester Boserup tries to clarify 
the different scope of this new book in relation to the old one. 
Though both books are focussed on those types of technology 
which are supposed to be related to population changes, the 
new one not only discusses problems having relations to agri
culture, but also to other »population-linked« technologies, 
where the word »technology« should be understood in the 
broad sense. This makes the new book different and much 
more comprehensive when compared with Conditions of Agricul
tural Growth. Yet, behind all this is still the perception of a deve
lopment reverse to the Malthusian one, and the importance of 
population size when discussing technological innovations is 
constantly in the foreground. When the point is looking for 
»models« the archaeologist of today is still much of a hunter, 
and in this respect there is much to gain or think over in Ester 
Boserups new book, especially because she looks at things as 
an economist, often focusing on phenomena, which would sel
dom enter the mind of an archaeologist. 

The book is divided into five parts; in the introductory first 
part can be found considerations on the relationship between 
population density and food supply systems in general. Here 
there are also tables giving population estimates for different 
areas in the world covering a time span from A.D. 1 to the pre
sent day, thus giving a first picture of the demographic evolu
tion, which is to be more closely looked upon in later parts of 
the book. 

In the second part of the book the main topic is population 
and technology in the Ancient World. Starting with hunter
gatherers' economy of today, it is shown how relatively small 
an input of time is needed to get sufficient food. The same 
must have been the case in prehistoric times, not least because 
food-gathering populations then lived in more favorable areas, 
while populations of today practising this type of economy 
mostly live in marginal areas with poor soil or an unfavorable 
climate. Thus it is unlikely that prehistoric hunter-gatherers 
lived in a state of permanent semi-starvation, keeping their 
numbers from increasing. Instead the low population increase 
may have been due to different diseases, including high child 
mortality in general. Some other reasons are also discussed, 
however. 

In a subsequent chapter Ester Boserup is dealing with an
cient agriculture, and such different areas as Mesopotamia, 
Pre-Columbian Mesoamerica and Europe are considered. The 
very slow diffusion of the techniques of food production seem 
to show that in sparsely populated areas this type of economy 

is not always preferred to hunting and gathering. Here as else
where, Ester Boserup neglects such archaeological notions as 
»periods« and »cultures«, and the reader thus gets the impres
sion that the theories put forward are of general value when 
dealing with pre-industrial societies. This way of thinking 
would still be unfamiliar to many archaeologists, having in the 
main their experience from material remains, which are often 
»local« types belonging to a certain area and period. Many of 
Ester Boserup's observations, however, concern such topics as 
flow irrigation, slash and bum technique, use of animal draft 
power etc., phenomena which are of a universal nature. 

Especially interesting is the view put forward on the rela
tionship between population density and agricultural strategy, 
already shown in a table in part one. Certainly, it is a well 
known fact that population density has to be low within com
munities practising forest-fallow, compared with e.g. flow irri
gation, to take the extreme contrast, but here the evolution 
from a primitive to a highly developed agricultural technique 
is shown in a table step by step, indicating population density 
figures pr. km2 for each type of agriculture. Forest fallow £orin
stance, which needs extensive use ofland, would have a popu
lation density which is no higher than 4 persons per km2, 

whereas annual cropping combined with intensive animal hus
bandry would take place only in communities with a popula
tion density of 64-256 persons per km2• Though the data in 
this table are from modern times, they are also worth studying 
for an archaeologist. 

Another table shows the number of operations needed with
in different food supply systems. The more primitive ones 
need only a few operations, whereas multicropping and invest
ment in water control would need much more work and would 
not be possible until there is a very high population density. 
This is illuminated by referring to the evolution in Mesopota
mia especially, but also the development of ancient European 
agriculture is consider~d. Nicely according to Ester Boserup's 
theories, it can be shown that Greece and Italy with the higher 
population density in the first millennium B.C. had short fal
low systems, whereas the areas north of the Alps had more pri
mitive systems. 

In the following there are two chapters on ancient urbanisa
tion, which look most interesting from an archaeological point 
of view. Again, it is the economist at work, and - not surpris
ingly in this case- Ester Boserup draws attention to the appa
rent relationship between population size and urbanization. 
There are reflections on the size of the surplus needed to feed 
the inhabitants in the towns; mainly arguing out from ancient 
sources on taxation, she proposes a surplus of about 10%, 
which would be at the disposal of the inhabitants in the towns. 
This involves that a town .with say 1.000 inhabitants - sup
posed to be occupied with non food producing activities -
should be surrounded by a food producing population, which 
is ten times as large, i.e. 10.000 persons. Furthermore these 
have to live at a distance, which is no more than 7-8 kilometers 
from the center of the city. This is the distance which could be 
overcome with a primitive land transport technology. Certain
ly, such figures should not be taken quite literally, and Ester 
Boserup herself mentions several exceptions; but it is under-



lined that long distance food transport did not take place in 
pre-industrial societies due to the poor land transport techno
logy and infrastructure. 

Further calculations show that only areas with a population 
density of more than 64 persons per km2 could be urbanized: a 
circle with a radius of the above mentioned 7 km from the cen
ter of a town would cover an area ofl54km2, and with the said 
density of 64 persons per km2, there would here live about 
17.000 persons. The surplus these persons could produce 
(10%) may feed an urban population of 1700 persons. With a 
population density of f.i. 6 persons per km2, there would live 
1.000 persons in the same area, and in this case these could 
only feed 100 persons. This is so small a population that the 
settlement would hardly deserve the term urban center or 
town. Thus it is possible for Ester Boserup to conclude that ur
banization in areas with low population densities and long 
transport distances was not possible in ancient societies. 

The hypothesis put forward here that low population den
sity is an obstacle to urbanization, is a most interesting one, 
and it remains to be seen how archaeologists, who have sug
gested many explanations for the emergence of towns but not 
this one, will react. 

The subsequent chapter deals with characteristic features of 
ancient urbanization, especially trade and the scientific and 
technological progress caused by a high grade of specializa
tion. When looking at Europe after the fall of the Roman Em
pire, Ester Boserup argues that the breakdown may very well 
have been due to epidemics, where the subsequent depopula
tion was highly destructive to the urbanized economy and the 
infrastructure, a theme which has often been debated among 
historians. 

In part III the role of demographic factors in the European 
development is further discussed. The period from 850 A.D. to 
the emergence of the Black Death saw five centuries of popula
tion increase with economic progress, e.g. the introduction of 
the three-course rotation and further urbanization. Periods, 
however, followed with population decline and labor shortage, 
and then the agricultural system had to shifl back to a more ex
tensive strategy. The relationship between dense population, 
intensive agricultural systems, and technological progress in 
the broad sense of this word, can also be seen when looking at 
Tuscany and the Netherlands during the Renaissance and 
later, or the Industrial Revolution in Great Britain, since these 
areas are among the most densely populated in the periods 
mentioned. 

As it can be seen, we are now dealing with periods which are 
rather more within the fields of the historian and economist. 
This is also the case with part IV and V on diffusion of in
dustrial technologies, technological change in the Third 
World and several other topics, which should not be dealt with 
here. 

Ester Boserup's new book is an important and inspiring one; 
especially the chapters on Ancient agriculture and urbaniza
tion ought to make archaeologists reflect in a more untraditio
nal way; it also reminds one of the large role that demographic 
studies now play in this field of research. Though the book is 
most complex, with a wealth of details, some archaeologists 
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maybe would complain that several new investigations from 
the last decades are not considered. This objection, however, 
is hardly essential since Ester Boserup is working along a gene
ral line that would scarcely be affected by a couple of new ar
chaeological investigations. The essential thing is that the ar
chaeologist in this book can find many valuable views that may 
help interpreting the archaeological material, or construct 
new ))models«, where other factors than diffusion, i.e. demo
graphic ones, are responsible for innovations. 

Svend Nielsen 




