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Introduction
”The Hamburg hunters, they are called. They came during the milder 

Bølling period and made a living here for almost a thousand years” (Jensen 
2013: 33).

As reflected in the quote, the earliest occupation of southern Scandinavia 

(14,7-14,0ka BP) is understood as a successful and long-term endeavour. 

It is linked with the Hamburgian culture, which is divided in an earlier 

‘classic’ and a later ‘Havelte’ phase, differing only in their diagnostic 

projectile point forms rather than in any other aspect of their lithic repertoire 

or subsistence economy (Weber 2008). A chronological as well as spatial 

overlap is also observed (Grimm & Weber 2008; Riede 2010), making the 

basis for, and meaning of, this division of phases somewhat enigmatic 

(Riede 2014). It is further suggested that Havelte points can be subdivided 

into at least two distinct variants (fig. 1), which we hypothesise have been 

made by the same or very closely related individuals, indicating a short 

term occupation in contrast to the traditional understanding. We use 2D 

geometric morphometric analysis applied to a dataset of projectile points 

from across the Hamburgian range in order to better understand this 

relationship.

Fig. 1. The two point variants first observed at the 

excavation of the Havelte site ‘Krogsbølle’ in 

Denmark. These have close parallels at other 

Havelte sites.

Results
 PCA  (fig. 3) shows a distinct cluster of Havelte type projectiles within the overall plot, indicating strict 

production norms amongst few socially and temporally closely related individuals.

 Overlap between classic and Havelte elements indicating that the two cannot be separated at the level 

of facies but that individuals making these distinct variants occupied the same sites at the same time.

 The LDA confirms the validity of these results by showing that 95,09% of the dataset is correctly 

classified with a jackknifed value of 84,91%.

 By using the results as a population proxy for the Havelte Group we suggest that:

1) The change in ‘phases’ were driven by a dispersal process linked to individual decision-

making and not the traditional understanding of a longue durée transition.

2) The Havelte ‘phase’ material reflects a population bottleneck possibly leading to a 

demographic collapse.

Fig. 3. All specimens plotted on principal components 1 and 2. It is here clear that there are almost identical projectiles in 

Havelte inventories, regardless of site.

Fig. 2. Havelte point with 

superimposed grid or ”comb” and 

landmarks placed according to the 

equally-spaced line segments.
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Method
The dataset consists of drawings of 285 projectile points from both classic 

Hamburgian and Havelte inventories (Table 1). Since there are no 

predefined traits suitable for landmark placement, a grid or “comb” of 

equally spaced lines is superimposed on each image using the MakeFan8 

program (http://www3.canisius.edu/~sheets/morphsoft.html). All images 

are then compiled into one singe TPS file using the TpsUtility program. 38 

landmarks are used to capture the point shape. One landmark is placed at 

the base of the point and one is placed at the tip. The remaining 36 

landmarks are placed along the edges of the blade and base by use of the 

line segments of the grids superimposed previously. The landmarks 

themselves are placed by using the TpsDig program (fig. 2). Both TpsDig

and TpsUtility is available at 

http://life.bio.sunysb.edu/ee/rohlf/software.html. The TPS data file is then 

opened with PAST (PAlaeontological STatistics) where statistical shape 

analysis can be conducted (Hammer & Harper 2006). The landmark 

coordinates are subjected to the following analysis:  

 General Procrustes (GPA)

 Principal Component Analysis (PCA)

 Linear Discriminant Analysis (LDA)

Country Site Classic Hamburgian Havelte Group Reference

Germany Ahrenshöft 2 17 Hartz 1987; Clausen 

1998

Deimern 22 - Tromnau 1975

Pennenmoor 6 - Schwabedissen 1937

Hasewisch 16 - Rust 1958

Heber 42 - Tromnau 1975

Meiendorf 32 - Rust 1937; Tromnau

1975

Poggenwisch 28 - Rust 1958

Stellmoor 3 - Rust 1943

Teltwisch 22 - Tromnau 1975

Borneck 17 - Rust 1958

Poland Olbrachcice 15 - Burdukiewicz 1986

The Netherlands Ureterp 17 - Bohmers 1947

Duurswoude 2 - Bohmers & Houtsma

1962

Havelte Holtingerzand - 9 Holm & Rieck 1992

Oldeholtwolde - 11 Johansen & Stapert

2004

Dörgener Moor - 2 Schwabedissen 1937

Denmark Jels - 15 Holm & Rieck 1992

Slotseng - 4 Holm & Rieck 1992

Sølbjerg - 3 Petersen & Johansen 

1994

Table 1. An overview of the dataset consisting of 224 Classic type points and 61 

of the Havelte Type from different regions. 
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