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IMPLICATIONS OF EARLY HOLOCENE MASS  
CONSUMPTION OF FISH AND CHANGES  

IN AQUATIC BIODIVERSITY IN SOUTHERN SCANDINAVIA

A. Boethius, B. Nilsson

Department of Archaeology and Ancient History, Lund University, Lund, Sweden

THE SEDENTARINESS  
OF AQUATIC ECONOMIES

In the last few decades arguments have been put forward that 
support and idea that sedentism can evolve separately from 
agriculture, if  the right requirements are met, e.g. population 
pressure, temporal and spatial resource abundance and variabil-
ity, developed storage systems, access to mass harvesting tech-

nologies, labour control and tribal warfare (Ames, 1981; Bur-
ley, 1980; Fitzhugh, 2003; Kelly, 2013; Rowley-Conwy, Zvelebil, 
1989; Schalk, 1981; Testart, 1982). hese type of ideas have ena-
bled the possibility to view foraging societies not only in terms 
of egalitarian and mobile, but also as hierarchal, complex and 
sedentary (Murdock, 1968; Price, Brown, 1985; Rowley-Conwy, 
1983), which are attributes that have also been connected to the 
exploitation of aquatic resources (Ames, 1994).

Fig. 1. Map of sites/areas mentioned in the text.
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EARLY HOLOCENE FISHING  
IN SOUTHERN SCANDINAVIA

While ish have long been considered as a major diet source 
in  Late Mesolithic Scandinavian contexts (Rowley-Conwy, 
1983)  — oten due to  the discovery of  well-preserved shell 
middens and cultural layers with abundant ish bone material 
(Enghof, 1987; 1989; 1991; 1994; 2011)  — the above men-
tioned diiculties have resulted in  ish being not forgotten, 
but empirically invisible in discussions of diet and subsistence 
in older periods, e.g. the Early and Middle Mesolithic period 
(Boethius, 2018a). he last few years, and from a  Scandina-
vian perspective, assumptions regarding a limited importance 
of  ish in  Early Holocene subsistence have been questioned. 
Several new studies have shown an  increasingly strong evi-
dence for mass exploitation during the Early Holocene, not 
least through the discovery of  the Early Mesolithic site Nor-
je Sunnansund, located on  the south east coast of  Sweden, 
in which large amounts of ish bones were recovered (Boethi-
us, 2017; Kjällquist et al., 2016). Furthermore, the reanalysis 
of  the bone material from the Early-Middle Mesolithic site 
Huseby Klev on the Swedish west coast (Boethius, 2018b), the 
circumstantial evidence from the island of Gotland in the Bal-
tic Sea (Boethius et al., 2017) and the discovery of Late Mag-
lemose large scale stationary ish traps at the now submerged 
site Haväng on the south east coast of Sweden (Hansson et al., 
2016; Nilsson et al., 2018; Groß et al. 2018), all highlight the 
importance of aquatic resources.

These new evidences suggest that fish did make up a large 
part of the diet from at least the Early Mesolithic in southern 
Scandinavia, and that the fishing and storing techniques were 
highly effective, elaborate and stationary. Indeed a temporal 
decrease in  isotopic niche width is also detectable from the 
Early to the Middle Mesolithic period, which could suggest 
a  general homogenization of  subsistence strategies, i.e. in-
creasing fish dependency in southern Scandinavia (Boethius 
and Ahlström, Submitted). A general increase in fish depend-
ency can also, under certain circumstances, be related to how 
territoriality emerges among foragers (Kelly, 2013; Nilsson 
et al. 2018; Groß, 2018). A general pattern is under these cir-
cumstances possibly as societies with higher mobility rates, 
living in  areas where other groups of  people start to  settle, 
will be forced to avoid the more settled areas, populated with 
more sedentary and fish reliant foragers, or  risk physical 
confrontation with the more numerous settled groups. This, 
over time, will result in increasing mobility ‘costs’ as the most 
favourable spots in the landscape will be out of reach, result-
ing in  larger detours through the landscape to  reach other 
extraction spots. Territoriality can thereby be  linked to de-
creasing mobility and increasing fish dependency (Boethius, 
2018a).

While discussing mobility it  is also important to  separate 
between logistical and residential mobility (Binford, 1980), al-
though diicult to  study in archaeological contexts the ability 
to  distinguish between them is  highly important. Indications 
of  a  limited residential mobility is  hinted at, through the sta-
ble isotope signals (δ13C and δ15N) from all available Early and 
Middle Mesolithic south Scandinavian human remains as they 
show no respectively very limited overlap in their diet isotope 
signals, indicating limited coast to  inland mobility (Boethius, 
Ahlström, Submitted). A  limited residential mobility is  also 
suggested at e.g. Norje Sunnansund, where the hunting strate-
gies and animal exploitation patters seems to have been adapted 
to  a  sedentary lifestyle (Boethius, 2017). Limited residential 
mobility can also be discussed in  terms of  increasing reliance 
on stationary ish traps (Nilsson et al., 2018) and on very large 

amounts of ish caught at Norje Sunnansund (Boethius, 2018c) 
in connection to evidence that people were also able to ferment 
ish as a means of conservation to facilitate long term and large 
scale storing (Boethius, 2016).

ARCHAEOLOGY  
AND AQUATIC ECOLOGY

Sedentary cultures with increasing population are prone to af-
fect the ecosystem in the area around the settlements. On land 
this is hinted at by the lack of / temporal diminishing numbers 
of  the largest ungulates with the slowest reproduction rates 
(aurochs and elk) in coastal areas (Magnell, 2017: ig. 7.2–7.3), 
i.e. where the largest sedentary settlements were presumable 
located. A  large dietary dependency on aquatic resources can 
also have afected the aquatic systems, due to the large amounts 
of resources being extracted. he human efect on aquatic eco-
systems is indeed seen in archaeological contexts from around 
the world (Braje, Rick, 2011: and articles therein; Erlandson and 
Rick, 2008; Pitcher, 2001; Rick and Erlandson, 2008: and articles 
therein).

In Scandinavian contexts this phenomenon has so  far not 
been thoroughly analysed and thus received limited attention. 
However, one possible over exploitation of  aquatic resourc-
es is  seen on  the west coast of  Scandinavia during the initial 
Holocene. Zooarchaeological analysis on  the bone material 
from Huseby Klev suggest a  temporal diminishing of  aquatic 
mammals (whales and seals), corresponding with a  temporal 
increase in ish (Boethius, 2018b). his observed pattern is re-
lated to large numbers of humans living in the area, as suggested 
by very high numbers of settlements in the area (Schmitt et al., 
2006) and a shit in settlement location from the earliest settle-
ments being located in narrow straits to later settlements being 
located in  bays (Kindgren, 1995), which correspond with ex-
ploitation patters where whales are optimally hunted in narrow 
straits (Boethius, 2018b).

he authors call for a  reinforced interest in  locating wet-
land sites along former coastlines, rivers and lakes, with well-
preserved Early Mesolithic organic remains. Here today’s sub-
merged Early Holocene seascapes, such as the aforementioned 
area outside of Blekinge and Scania, are of utmost importance. 
Transdisciplinary eforts which combine paleoecology, land-
scape archaeology, zooarchaeology and aquatic ecology are 
needed, and would result in new ways of perceiving the Early 
Holocene landscapes and its biocultural history.
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ПОСЛЕДСТВИЯ МАССОВОГО  
ПОТРЕБЛЕНИЯ РЫБЫ В РАННЕМ ГОЛОЦЕНЕ  

И ИЗМЕНЕНИЯ БИОЛОГИЧЕСКОГО РАЗНООБРАЗИЯ ВОД  
В ЮЖНОЙ ЧАСТИ СКАНДИНАВИИ
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В 
последние годы в южной Скандинавии появились 
многочисленные свидетельства широкого распро-
странения рыболовства и  массового потребления 

рыбы в раннем голоцене. В этой статье мы рассмотрим по-
следствия интенсивного использования водных ресурсов 
и  соотнесем массовое потребление рыбы и  временную го-

могенизацию рациона человека с  растущей территориаль-
ностью. Кроме того, мы изучим, как раннеголоценовый ры-
боловный промысел может быть прослежен в зависимости 
от  региональных изменений в  водном биоразнообразии. 
Особое внимание уделяется болотным, речным и ныне за-
топленным поселениям на юге Скандинавии.




