
Vol.:(0123456789)

Journal of Paleolithic Archaeology            (2022) 5:15 
https://doi.org/10.1007/s41982-022-00125-9

1 3

The Antler, Ivory, and Bone Artefacts from Maszycka 
Cave (Southern Poland). New Signals from a Late Upper 
Palaeolithic Key Site

Sebastian J. Pfeifer1 

Accepted: 7 October 2022 
© The Author(s) 2022

Abstract
The well-known Late Upper Palaeolithic cave site of Maszycka (southern Poland), 
excavated in the end of the nineteenth century as well as in the 1960s, furnished a 
collection of 89 osseous artefacts manufactured from cervid antler, mammoth ivory, 
and mammal long bone. The great majority are finished tools, mostly projectile 
points, while raw material blocks, pre-forms, and production waste are represented 
by only a few pieces. Based on the presence of the characteristic double-split ant-
ler tools, distinct projectile morphologies, and recurring ornaments, the assemblage 
from Maszycka can be assigned to the early Middle Magdalenian facies à navettes 
which dates to around 19 - 17.5 ka cal. BP. Compared to the western European sites, 
which also belong to this facies, Maszycka is characterised by a high proportion 
of ivory tools, reflecting the abundance of this favourable raw material in eastern 
central Europe, as well as an unusually high proportion of decorated tools, which 
may relate to an increased need for symbolic communication within the small and 
geographically isolated Magdalenian group. Both the remarkable typo-technological 
similarities of the bone industry from Maszycka to contemporary assemblages in 
France and the gap in the central European archaeological record between 22 and 
19 ka cal. BP speak in favour of a direct immigration of Magdalenian hunter-gath-
erers from western Europe immediately after the end of the Last Glacial Maximum. 
Their relations to the bearers of the Epigravettian adjacent to the east and south 
remain to date poorly understood.
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Introduction and Objectives

Maszycka cave site in southern Poland is well-known in central European Palaeo-
lithic research for several reasons (Allain et al., 1985; Kozłowski et al., 2012, 2017; 
Maier, 2015, 2017a and b; Maier et al., 2020; Nerudová & Neruda, 2015; Orschiedt 
et al., 2017; Otte, 2012; Połtowicz-Bobak, 2013; Terberger, 2013; Wiśniewski et al., 
2017). First, it furnished a small but highly diverse and excellently preserved inven-
tory of lithic and osseous artefacts, animal bones, and human remains from the Late 
Upper Palaeolithic (henceforth, LUP) (Kozłowski et  al., 1993). Second, owing to 
characteristic typological and ornamental features, it is assigned to the distinct early 
Middle Magdalenian facies à navettes, which otherwise is only attested to in France 
(Allain et al., 1985; Sécher, 2020). Third, after Munzingen in the Upper Rhine Plain 
(Pasda, 2017), Maszycka is currently the second-oldest well-dated site in the north-
ern mid-latitudes posterior to the Last Glacial Maximum (henceforth, LGM) and the 
earliest one in their eastern part (Kozłowski et al., 2012; Maier et al., 2020). Fourth, 
it is located at the eastern border of the distribution area of the Magdalenian techno-
complex along the Vistula and San valleys and at the same time at the western mar-
gins of the Epigravettian sphere (Połtowicz-Bobak, 2013).

Presentation of the Site

Maszycka is situated in the Polish Jura, 20 km north of the city of Cracow (woj. 
małopolskie, Poland) (Fig. 1). The small cave is located above the stream Prądnik, 
a tributary to the Vistula, and about 13  m long with a SSW-oriented, 6  m wide 

Fig. 1  Situation of Maszycka cave and other navette-bearing sites. 1: Maszycka, 2: Grappin, 3: Garenne, 
4: Piscine, 5: Chaffaud, 6: Placard, 7: Roc-de-Marcamps, 8.9: Laugerie-Basse & Laugerie-Haute. Euro-
pean Environment Agency. Modified by the author. https:// www. eea. europa. eu/ data- and- maps/ figur es/ 
eleva tion- map- of- europe

https://www.eea.europa.eu/data-and-maps/figures/elevation-map-of-europe
https://www.eea.europa.eu/data-and-maps/figures/elevation-map-of-europe
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entrance. It was first excavated in 1883 by the geologist G. Ossowski, who emptied 
out the cave itself and a small part of its front area in a single campaign. From a 
well-recognisable Pleistocene loess layer (“mammoth clay”), located below thick 
Holocene sediments with some Neolithic finds, Ossowski recovered a rich collec-
tion of lithic and osseous artefacts, animal remains, and human bones (Ossowski, 
1885).

Between 1962 and 1966, the remaining large part of the front area was investi-
gated in several field seasons by the University of Warsaw under the direction of 
S. K. Kozłowski, exposing 51  m2 down to the bedrock, which lay up to 4 m below 
the surface. A seven-layer stratigraphy was recorded, from bottom to top: (1) a clay 
with rubble on top of the bedrock, (2) aeolian loess with rubble and closer to the 
cave entrance, (3) an erosional channel filled with soliflucted clay, (4) loess with 
rubble and dendrites, (5) thin colluvial loess, (6), degraded loess, and finally (7), 
forest soil with Neolithic and younger artefacts. Most Palaeolithic finds were recov-
ered from 5–10 cm thick layer 5, but a few finds also originate from layers 2 and 3, 
respectively. It is of note that the archaeological assemblage was partly encountered 
in a “narrow solifluction stream, meandering towards the valley” (Kozłowski et al., 
1993, 116; Fig. 3).

In 2013, the University of Rzeszów resumed excavations at Maszycka during the 
course of which it was possible to locate the backdirt from Ossowski’s campaign. 
These investigations are still ongoing (Kozłowski et al., 2017).

Assemblages

The most detailed overview of the finds from the cave and the front area is pro-
vided by Kozłowski et al., (1993). The chipped flint industry comprises around 300 
pieces and is dominated by un-retouched flakes and blades, removed from compara-
tively big cores. Endscrapers are the most frequent tool type, followed by laterally 
retouched pieces, burins, backed bladelets, and a single borer (ibid. 123–147). The 
recent excavations contributed another 200 small flakes and chips from the back-
dirt (Kozłowski et al., 2017). The raw material is largely of local origin, but single 
specimens of Plattensilex, Volhynian flint, chocolate flint, and radiolarite indicate a 
procurement area extending 600 km to the west, 300 km to the east, and 100 km to 
the north and south, respectively (Kozłowski et al., 2017; Fig. 14).

The osseous artefact spectrum is widely recognised for richly decorated projec-
tile points, a phallic perforated rod, several navettes, and a slotted decorated rib 
(Kozłowski et  al., 1993, 147–161). Five fossil molluscs of local origin served as 
personal ornaments (ibid. 163).

The faunal assemblage contains bones of caballine horse (Equus sp), reindeer 
(Rangifer tarandus Linnaeus), red deer (Cervus elaphus Linnaeus), saiga antelope 
(Saiga tatarica Linnaeus), bovids (Bos vel Bison), brown bear (Ursus arctos Lin-
naeus), and woolly rhino (Coelodonta antiquitatis BLumenBach) (ibid. 231–240). 
The presence of a few cave bear (Ursus spelaeus RosenmüLLeR), aurochs (Bos primi-
genius Bojanus), and wild boar (Sus scrofa Linnaeus) bones is not in accordance 
with the LUP occupation but reflects older and younger intrusions into the find 
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horizon. Of note are 50 fragmented human remains, mostly skulls, many of which 
bear anthropic modifications. These bones belong to at least four adults and five 
children (Orschiedt et al., 2017).

Archaeostratigraphic Position

The archaeological classification of the LUP assemblage from Maszycka was estab-
lished remarkably early. Already Ossowski (1885) assigned it to the Magdalenian, 
which was later confirmed by Breuil (1925). During the first decades of the twen-
tieth century, a rather early stage within this techno-complex was proposed by 
Kostrzewski (1928). J. K. Kozłowski (1963) who republished the assemblage pro-
posed an attribution to the navette-bearing Middle Magdalenian III sensu Breuil 
(1937). The seminal study on the Magdalenian ‘à navettes’ by Allain et al. (1985) 
then placed the Maszycka assemblage in a pan-European context and confirmed its 
earlier assignment and dating. Defining characteristics of the navettes facies are the 
name-giving double-split antler tool, large double-bevelled points with a longitu-
dinal ventral groove, original artistic expressions—in particular phallic representa-
tions and schematised human faces—as well as small carved depressions, referred to 
as cupules were emphasized as defining features of the navettes facies. Recent stud-
ies have pointed out that sites attributed to the French Magdalenian III / early Mid-
dle Magdalenian (c. 19.5–17.5 ka cal. BP) and the largely coeval Cantabrian Lower 
Magdalenian in northern Spain share certain typo-technological characteristics in 
their osseous industries, like operation chains of antler projectiles, projectile points 
with single- and double-bevelled bases and rounded or quadrangular cross sections, 
type 2a spearthrower hooks, and perforated hyoid bones. These supra-regional com-
monalities are reflected in lithic technology, in particular by shared core concepts 
and reduction sequences, scalene bladelets and truncated backed bladelets (Chau-
vière et  al.,  2017; Gauvrit Roux,  2022; Guy Straus & González Morales,  2020; 
Langlais, 2020; Maier et al., 2020; Pétillon, 2016; Sécher, 2020). Cultural perme-
ability and efficient communication networks, tangible by the circulation of lithic 
raw materials (Sécher & Caux, 2017), cetacean bone artefacts (Lefebvre et al., 2021) 
and certain molluscs (Guy-Straus &f Gonzáles Morales 2020, 193), obviously facili-
tated a swift dissemination of techno-economical norms across large areas of west-
ern Europe (Langlais et al., 2017). At the same time, these works also acknowledge 
the existence of distinct idiosyncrasies, mainly in terms of typology and artistic con-
vention, and against this background the navettes facies remains widely accepted as 
an analytical unit. Aside from Maszycka, navettes are to date reported from eight 
sites, all of which located in France: Roc-de-Marcamps (Gironde), Laugerie-Haute 
and Laugerie-Basse (Dordogne), Le Placard (Charente), Le Chaffaud (Vienne), 
La Garenne (Indre), Grotte Grappin (Jura), and, recently put forward, La Piscine 
(Vienne) (Allain et  al., 1985; Chauvière et  al., 2017). According to available 14C 
dates, the age of these assemblages is 19 - 17.5 ka cal. BP (Kozłowski et al., 2017; 
Maier et al., 2020; Sécher, 2020). Between the easternmost navette-bearing site in 
France, Grotte Grappin in the French Jura (Malgarini, 2014; Malgarini et al., 2017), 
and Maszycka lies a distance of 1,300  km as the crow flies, from where no such 
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assemblages are known. Recently, some conspicuous osseous artefacts from several 
central European palimpsests have been presented, which, despite the absence of 
navettes, may also relate to the early Middle Magdalenian, suggesting a much less 
disrupted spatial distribution pattern (Maier et al., 2020; Pfeifer, 2019; 2020).

Dating

Two conventional 14C dates from the 1980s with high standard deviations supported 
the typologically supposed, early position of Maszycka within the Magdalenian (Allain 
et  al., 1985) but were not universally accepted (Housley et  al., 1997). In 2009, four 
AMS measurements on osseous artefacts and human bones were performed, which 
confirmed the older dates and narrowed the occupation to around 15 ka BP (Table 1).

In the light of these AMS measurements, a dating of the LUP occupation of 
Maszycka between 18.6 and 18 ka cal. BP is conceivable (Kozłowski et al., 2012). 
This age makes it the oldest universally accepted Magdalenian site in eastern central 
Europe (e.g., Jöris, 2021; Kozłowski et al., 2017; Maier, 2015, 2017a; Maier et al., 
2020, 2021; Pfeifer, 2020; Połtowicz-Bobak, 2013, 2020).

Aim of the Study

This contribution aims to re-evaluate the Maszycka osseous industry. It has been 
30 years now since the artefacts of antler, ivory, and bone were last published as part of 
a comprehensive overview of the site (Kozłowski et al., 1993). Since then, new meth-
ods of documentation and analysis have been developed, and the meticulous reconstruc-
tion of the processes of raw material selection, production, use, and discard, commonly 
referred to as chaîne opératoire or operation chain, has become as important in research 
on osseous industries as typology (e.g., Averbouh, 2000; Malgarini, 2014; Pétillon, 
2006; Pfeifer, 2016; Wild, 2020), since it is equally valuable for the construction of ana-
lytical units of the Upper Palaeolithic (Reynolds, 2020). One aim is therefore to pro-
vide a complete record of osseous tool types from Maszycka and to link them to their 
corresponding operation chains whenever possible. Based on that, the assemblage can 

Table 1  Radiocarbon measurements for Maszycka cave site. Calibration performed using OxCal 4.4 
implementing the IntCal20 curve (Bronk Ramsey 2021; Reimer et al. 2020)

Lab.nr Sample BP cal. BP 95.4 % prob-
ability

Source

Ly-2454 Worked reindeer antler 15,490 ± 310 19,491–18,224 Allain et al., 1985
Ly-2453 Horse bone 14,520 ± 240 19,346–18,275 Allain et al., 1985
KIA 39,225 Antler navette (Inv.nr 

147)
14,855 ± 60 18,274–18,004 Kozłowski et al., 2012

KIA 39,226 Antler projectile point 
(Inv.nr 244)

15,025 ± 50 18,623–18,211 Kozłowski et al., 2012

KIA 39,227 Human skull 15,015 ± 50 18,620–18,206 Kozłowski et al., 2012
KIA 39,228 Human mandible 15,115 ± 60 18,649–18,247 Kozłowski et al., 2012
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be compared to contemporaneous osseous inventories from western Europe, some of 
which have recently been re-examined as well, to check the previously proposed simi-
larities with other navette-bearing sites. As the osseous industry recovered at Maszy-
cka is the material echo of various activities carried out by its occupants, it will also 
be possible to evaluate previous statements on LUP palethnography and site function 
(Kozłowski et al., 1993). Finally, it will be discussed in what way the results of this 
study can provide new impulses for the current debate about the recolonisation of cen-
tral Europe after the LGM, in which the site plays a central role (Kozłowski et al., 2012, 
2017; Lengyel et al., 2021; Maier, 2015, 2017a and b; Maier et al., 2020; Nerudová & 
Neruda, 2015; Nerudová et al., 2021; Otte, 2012; Pfeifer, 2020; Połtowicz-Bobak, 2013; 
Połtowicz-Bobak & Bobak, 2020; Terberger, 2013; Wiśniewski et al., 2017).

Materials and Methods

Today, the osseous material from Maszycka resides in three different collections. 
The finds from Ossowski’s excavations, which represent the largest part of the 
assemblage, are stored at the Archaeological Museum Cracow. The finds from 
Kozłowski’s excavations at the front area are stored at the University of Warsaw 
and the State Archaeological Museum Warsaw, respectively.

All objects were observed with the  naked eye, a × 5 magnifying glass, and a 
Dino-Lite Edge™ hand-held digital microscope with × 50 magnification. Eighty-
nine osseous objects were identified as artefacts, 72 in Cracow, 15 at the Univer-
sity of Warsaw, and two in the State Archaeological Museum Warsaw. Data were 
recorded in type-specific attribute-based forms, including preservation, raw mate-
rial, metrics, technological information, decoration, and secondary modifications 
(see Supplementary Information S1–4). Each piece was digitally photographed in 
multiple orientations, and cross sections were drawn.

The preservation state of the osseous artefacts is in general good with smooth, 
often shiny surfaces and well-recognisable modifications. The assemblage from 
the front area (excavation Kozłowski) is less well preserved than the finds from 
the cave interior (excavation Ossowski). Root etching is present on many pieces, 
but only in eight cases is it so invasive that morphology and metrics are affected. 
Two antler artefacts bear gnawing marks (comp. Pfeifer, 2016; Wild et al., 2020) 
(Fig.  2: 13). In objects made on antler blanks, the side where the spongiosa is 
located is often degraded to some degree due to its lower density, which is typical 
of archaeological antler artefacts (e.g., Pétillon, 2006; Pfeifer, 2016; Wild, 2020). 
In mammoth ivory, sedimentary and post-sedimentary lamellar decomposition 
are a common issue (Wolf, 2015), and thus most objects from this material had 
been refitted from small fragments. In some cases, neither the original dimensions 
nor morphology could be reconstructed, which affects both metrics and typologi-
cal classification. The great majority of osseous artefacts, especially projectile 
points, display sedimentary and post-sedimentary fractures that had been refitted 
and glued earlier. This analysis did not contribute any new refits. The measure-
ments were taken on the pieces in their current condition (i.e. in 2021 and 2022).
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Results

Raw Materials and Typological Spectrum

Based on morphology, compact and spongy tissue, and lamellae, the raw material 
could be identified in all cases (Table 2). Most artefacts are made from antler, which 
is typical for European LUP osseous assemblages (Averbouh, 2000; Höck, 2000; 

Fig. 2  Raw material blocks (1), prepared blanks (2–5.11–13), undetermined artefacts (6–8), and frac-
ture wedges (9.10). Note the pronounced longitudinal striae on the laterals indicative of the groove-and-
splinter technique, and gnawing marks (13—arrows).  1.3.4.6: State Archaeological Museum Warsaw, 
2.5.7–13: Archaeological Museum Cracow

Table 2  Raw materials of 
osseous artefacts (N = 89)

Antler Ivory Long bone

60 17 12
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Pétillon, 2006; 2016; Pfeifer, 2016; Tinnes, 1995; Wild, 2020). Based on the faunal 
remains and a few artefacts on which the taxon can be determined, it is likely to 
be reindeer, but there is also the possibility that some pieces were made from red 
deer antlers, as this species is attested to  in the faunal record and was present in 
eastern central Europe during the LGM, with evidence of red deer antler process-
ing at the open-air site of Kammern-Grubgraben in Lower Austria (Pfeifer, personal 
observation).

Fifteen percent of the artefacts from Maszycka are of mammoth (Mammu-
thus primigenius BLumenBach) ivory. The absence of mammoth bones in the fau-
nal assemblage speaks in favour of collecting, either from cadavers—mammoth 
was part of the faunal community in eastern central Europe during GS-2 (Ginter 
et al., 2005; Kahlke, 2015)—or remains from permafrost (Pfeifer et al., 2019). The 
third raw material class to be mentioned is long bone from large mammals. In four 
cases, the dimensions of tools indicate an origin from megaherbivores like bovids or 
woolly rhino, both of which are present in the faunal record of the site.

The great majority of osseous artefacts from Maszycka are finished tools, whereas 
only a few pieces relate to the actual manufacturing process (Table 3; Fig. 2). This 
is probably not the result of find selection by Ossowski, since neither Kozłowski’s 
later excavations on the front area nor the recent screening of the backdirt from the 
cave have changed that picture. Seven small, elongated antler and ivory fragments 
with working traces cannot be assigned with certainty to either of these two main 
categories (Fig. 2: 6–8).

Artefacts Relating to Tool Manufacture

There are only two raw material blocks. The first piece is a medium-sized, shed left 
antler beam. The piece was not accessible for this study, but a full-size photograph 
by Kozłowski (1963, pl. 20) shows likely sediment fractures of the brow and bez 
tines and a clear, chopped semi-circular notch with which the terminal section of 
the antler was removed. The second piece (Fig. 2: 1) is the proximal–distal part of 
a small antler beam, the basal part of which had been removed by a circular notch. 
Transversal sectioning of raw material blocks by means of chopped or sawn notches 
is ubiquitous in LUP antler working (e.g., Pétillon, 2016; Pfeifer, 2016; Wild, 2020), 
and similarly prepared pieces are also present at Grappin (Malgarini, 2014)  and 
Laugerie-Basse (Bräem 2008).

Fig. 3  Pre-form of long antler point with simple incised decoration. Archaeological Museum Cracow
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There are six fragments of prepared antler blanks: one distal end (Fig. 2: 2) and 
two mesial fragments with sediment fractures (Fig. 2: 3.4), as well as three proximal 
segments with bending fractures at both ends, which have an irregular cross-section 
in the proximal part and a regular cross-section in the distal part, achieved by longi-
tudinal scraping. (Fig. 2: 11–13). These artefacts relate to projectile point production 
(Malgarini, 2014, Fig. 137–138; 209; Pfeifer, 2016, 73; pl. 31). Of note is a bone 
needle blank (Fig.  2: 5), which finds good parallels at Grappin (Malgarini, 2014, 
Fig. 127; 164). A long pre-form of an antler point with a wide and shallow longitu-
dinal groove accompanied by two incised opposing half-circles (Fig. 3) finds good 
parallels in a cache of pre-forms recovered at Garenne, which have silhouette, cross 
section and longitudinal grooves already established, but still lack their base bev-
els and acute points (Chauvière & Rigaud, 2009). Interestingly, one of these pieces 
bears a similar decoration like the pre-form from Maszycka (ibid. Figure 3.2).

Projectile points

Finished projectile points are represented by 44 fragments between 34 and 412 mm 
long (Supplementary Information S1). These pieces are remarkably complete with 
almost half of them preserved from the basal to distal section. According to raw 
material, preserved section, metrics, and morphology, the fragments belong to at 
least 33 individual points (Fig. 4A). The predominant raw material is antler (N = 35), 
probably from reindeer, and both compacta thickness and overall dimensions of the 
points speak for the use of antlers of adult males (comp. Averbouh, 2000; Pétillon, 
2016; Pfeifer, 2016) (Fig. 4B). The above-mentioned, fragmented pre-form is over 
500 mm long with a maximal compacta thickness of 5 mm and hence was obtained 
from a big but not particularly massive antler (Fig. 3).

Since the assemblage is lacking raw material blocks with negatives of blank 
removal, no statement can be made about the procurement of the antlers (collect-
ing or hunting). According to pre-form, blanks and working traces on finished 
objects, antler projectile points were always made from long blanks, which were 
prepared by applying the groove-and-splinter technique (henceforth, GST) sensu 
Clark (1953): two deep and parallel longitudinal grooves were cut into the raw mate-
rial block to rough out an elongated blank, which was then snapped off by flexing. 

Fig. 4  Metric data of projectile points and the pre-form. A: Length and maximal width of all fragments. 
Diamond: antler, triangle: ivory. N = 45. B: Mesial width and compacta thickness of antler points. N = 35
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By longitudinal scraping of the lateral and ventral sides, the cross section of the 
extracted blank was regularised and the desired silhouette shaped. Finally, the irreg-
ular proximal end of the blank was broken off and discarded (Fig. 2: 11–13), and 
the pre-form (Fig. 3) was finished into a point by establishing the bevelled base and, 
if desired, the longitudinal groove. Almost all points were finally polished.  This 
production scheme is a recurrent pattern in the early Middle Magdalenian (Aver-
bouh, 2000; Pétillon, 2016; Malgarini, 2014).

Ten point fragments are of mammoth ivory. This raw material was preferred in 
larger points (Fig. 4A; 5A), which is common in the Magdalenian (cf. Höck, 2000; 
Malgarini, 2014, Fig.  155; Müller et  al., 2018/19; Tinnes, 1995). As there are no 
pre-forms and the surfaces of the points have been completely modified by longi-
tudinal scraping and polishing, the manufacturing process of ivory points is not 
entirely clear. However, another ivory tool shows clear evidence of the GST (Inv.nr 
94–19, see below), and therefore, it is reasonable to suppose that the ivory projectile 
points were also made from cut-out blanks, as attested in the inventories from Grap-
pin (Malgarini, 2014), as well as Andernach-Martinsberg and Kniegrotte in Ger-
many (Höck, 2000; Tinnes, 1995).

Morphology

The projectile points from Maszycka are long and slender, with the greatest width at 
the base and gently tapering to an acute or flattened point section. Cross sections are 
predominantly sub-rectangular, less frequently sub-triangular, and in single cases 
oval or half-round (Table 4).

There are two base geometries: single- and double-bevelled (Fig.  5B). Single 
bevels are typically cut out concave, which is mechanically favourable in that it 
allows the bevelled wooden counterpart of the shaft to be convex and hence stronger 
(Fig. 6). Double bevels, which are much rarer, are flat and require a v-shaped coun-
terpart (Fig. 7). Incised parallel or crisscrossed hafting striations are ubiquitous and 
typically situated on the upper and lower sides of the base of both single- and dou-
ble-bevelled varieties. One single-bevelled ivory point (Inv.nr 223; Fig. 6: 6) bears 
hafting striations on all its four sides.

Longitudinal grooving is rare. It is always executed on the ventral, spongy side 
of the point and exclusive to points with a sub-rectangular cross section (Table 4; 
Fig. 7). In two cases (Inv.nr 90–6; 244; Fig. 7: 7.9), a longitudinal ledge is carved 
from the spongiosa between the base bevel and the groove, which is paralleled in at 
least one double-bevelled, grooved point from Roc-de-Marcamps (Pétillon, 2016, 
Fig. 4.7).

Metrics

One complete point is 232 mm long (Inv.nr 90–23; Fig. 6: 4). Otherwise, basal–dis-
tal fragments, which only lack a small percentage of their original length measure 
120–240 mm; basal–mesial fragments measure 30–210 mm (Fig. 4A; 6; 7). By and 
large, 150–250 mm can be considered a typical point length, which compares well 
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to the assemblage from Garenne (Chauvière, 2016, fig. 11.5; Chauvière & Rigaud, 
2008, graph. 2). According to some mesial and mesial–distal fragments measur-
ing 200–400 mm, typically manufactured from ivory (Figs. 8 and 9), considerably 
longer points were made, too.

The majority of points have a mesial width of 8–13 mm and a mesial thickness of 
8–11 mm (Fig. 5A). This is within the typical range of Magdalenian points (Chauvière 
& Rigaud, 2008; Langley, 2015; Pétillon, 2006; 2016; Pétillon et  al., 2011; Pfeifer, 
2016, 2021; Stodiek, 1993). Few rather tiny specimens, one of which made of ivory 
(Inv.nr 92–3; Fig. 6: 5), could relate to sub-adult users (Pfeifer, 2012, 2016 and refer-
ences therein). The longer the point, the sturdier it tends to be, with an ivory point with 
a mesial cross section of 24 × 22 mm (Inv.nr 94–1) at the upper end of the spectrum.

Bases are 25–61 mm long and 8–20 mm wide, with the double-bevelled speci-
mens being both markedly shorter and wider than the single-bevelled ones (Fig. 5B). 
Short and wide double-bevelled bases are also typical of the double-bevelled projec-
tile points from Grappin (Malgarini, 2014, Fig. 140).

Combining the morphological and metric data, the projectile points from Maszy-
cka can be attributed to three distinct and mutually exclusive variants:

Type A: Un-grooved, single-bevelled antler and ivory points with a long concave base 
and sub-rectangular or sub-triangular cross section (Fig. 6).

Type B: Grooved, double-bevelled antler points with a short base and sub-rectangular 
or, rarely, oval cross section (Fig. 7).

Type C: Un-grooved, large ivory points with a sub-rectangular cross section and 
unknown base geometry (Figs. 8 and 9).

Points with single-bevelled bases and varying cross sections are the most common 
osseous projectiles of the early Middle Magdalenian (Angevin, 2017; Chauvière, 2016; 
Guy Straus & González Morales, 2020; Malgarini, 2014; Pétillon, 2016), and apart 
from Maszycka are also attested in the navette-bearing assemblages of Roc-de-Mar-
camps (Pétillon, 2016), Garenne (Chauvière & Rigaud, 2008), and Grappin (Malgarini, 
2014). Judging by the currently published data, type A points appear to be specific to 
Maszycka, however, at least one example of that morphology is also attested at Grappin 
(Malgarini, 2014, fig. 146.1). Type B points, on the other hand, are an index fossil of 

Table 4  Morphologies of projectile points (N = 44)

Sub-rectangular 
cross section

Sub-triangular 
cross section

Oval 
cross 
Section

Half-round 
cross section

Cross 
section 
unknown

Longi-
tudinal 
grooving

Single-bevelled base 
(N = 21)

6 6 - - 9 -

Double-bevelled base 
(N = 5)

4 - 1 - 5

Base morphology unknown 
(N = 18)

11 2 - 1 4 5
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the navettes facies (Allain et al., 1985; Maier et al., 2020; Sécher, 2020), are frequently 
reported from Roc-de-Marcamps (Pétillon, 2016), Garenne (Allain et  al., 1985), and 
Grappin (Malgarini, 2014). A decorated type C ivory point, measuring over 400 mm 

Fig. 5  Metric data of projectile points and the pre-form. A: Mesial width and thickness. Diamond: antler, 
triangle: ivory. N = 45. B: Base length and width. Diamond: single bevel, triangle: double bevel. N = 25

Fig. 6  Un-grooved, single-bevelled projectile points of antler (1–4.7–9) and ivory (5.6).  1–5.7–9: 
Archaeological Museum Cracow, 6: University of Warsaw
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in length, as well as three distal fragments are known from La Croze rock shelter in 
the French Jura (Malgarini, 2014, Fig.  155.1–4), which is also assigned to the early 
Middle Magdalenian but not to the navettes facies (Malgarini et  al., 2017). Another 
distal fragment of a rather large ivory point is reported from Grappin (Malgarini, 2014, 
Fig. 155.5).

Longitudinal grooves probably assisted the hafting of lithic cutting insets, typically 
backed bladelets (Bosinski, 2009; Gauvrit Roux et al., 2020; Houmard, 2003; Pétillon 
et al., 2011; Wood & Fitzhugh, 2018). Type B can thus probably be reconstructed as a 
composite point with a single row of backed bladelets on its lower side. Whether the un-
grooved type A and C points had lithic insets or not is a challenging question. Compos-
ite projectile points do not require grooves. In the Upper Magdalenian, grooved points 
become rare (Pétillon, 2016; Pfeifer, 2016, 2021), and yet backed bladelets are ubiqui-
tous in Upper Magdalenian lithic assemblages (Maier, 2015). At Maszycka, however, 

Fig. 7  Grooved, double-bevelled projectile points. Nr 7 was sampled for.14C dating in 2009.  1–6.9: 
Archaeological Museum Cracow, 7: University of Warsaw, 8: State Archaeological Museum Warsaw
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the number of backed bladelets is remarkably low, even after the screening of the back-
dirt (Kozłowski et al., 2017, Fig. 12), which speaks for an initially low number of tools 
equipped with these disposable elements. Big organic points without lithic insets can 
be effective hunting weapons, especially when married to heavy main shafts (Milks, 
2020; Nikolskiy & Pitulko, 2013), but even smaller specimens can inflict deep punc-
ture wounds on large mammals (Pétillon, 2006; Stodiek, 1993; Wood & Fitzhugh, 2018). 
Without being able to conclude on that matter, it can be assumed that both composite 
and plain points of various calibres were present in the hunting equipment of the Maszy-
cka occupants.

Decoration

With 28 of 44 pieces carrying elaborate decoration (Fig.  10), Maszycka has by 
far the highest proportion of decorated osseous projectile points in central Europe 

Fig. 8  Mammoth ivory projectile points with unknown base morphology.  1.2.4–6: Archaeological 
Museum Cracow; 3: State Archaeological Museum Warsaw
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Fig. 9  Mesial fragment of a particularly big ivory projectile point with use-related bevelled breaks at 
both ends. Archaeological Museum Cracow
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(Pfeifer, 2021) and also ‘outshines’ the western European assemblages assigned to 
the Magdalenian à navettes, which in and of itself is a taxonomic unit particularly 
rich in ornaments (comp. Allain et al., 1985; Malgarini, 2014; Sécher, 2020).

Main techniques are incising and carving, which are often used in combination. 
In regards to composition and execution, the motives from Maszycka display a high 
degree of individuality (Svoboda, 1976). Nevertheless, three recurrent themes can 
be observed: (a) incised rows of pointed ovates, often filled with bundles of parallel 
lines (Fig. 10: 1.2.7.10–12.14.15); (b) carved elongated ledges (Fig. 10: 15); and 
(c) carved-out depressions which are also referred to as cupules (Fig. 10: 3.6.13). 
These three themes find numerous parallels in western European navette-bearing 
assemblages (Allain et al., 1985; Fuentes et al., 2017; Malgarini, 2014) as well as 
at some central European sites that may have hosted contemporaneous occupa-
tions (Maier et  al., 2020; Pfeifer, 2020). A remarkable parallel to a rather com-
plex ornament on a single-bevelled point, composed of two triangles, which are 

Fig. 10  Details of ornamented projectile points. Note that differential lighting may cause chromatic mis-
interpretations. 1: University of Warsaw, 2–15: Archaeological Museum Cracow
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filled with hatched lines and connected by a central line (Fig. 10: 4) is found on a 
double-bevelled point from Garenne (Allain et al., 1985, Fig. 37.7). The motif of 
angles connected by a line reappears at Roc-de-Marcamps (Fuentes et  al., 2017, 
figs. 8; 13) and Chaffaud (Allain et al., 1985, Fig. 72), where it is sometimes com-
bined with two cupules to resemble a schematised human face with eyes, nose, and 
mouth. Rows of pointed ovates are such a widespread theme within the navettes 
facies (Svoboda, 1976) that a commonly shared symbolic meaning is very likely. 
Allain et al.  (1985, 96 f.) propose an interpretation as stylised fish, which is also 
favoured by Marshack (Kozłowski et al., 1993, 210 ff.), as it agrees well with the 
proposed interpretation of the also very frequent wave and zigzag motifs as flowing 
water/stream. The strongly preferred orientation of central European Magdalenian 
settlement activities along first and second order rivers (Maier, 2015) supports such 
a reading.

Function and Use‑Related Fractures

Magdalenian un-barbed osseous points are universally regarded as heads of 
delivered projectiles (Langley et  al., 2016; Pétillon, 2006; 2016; Pétillon et  al., 
2011; Pfeifer, 2016; Stodiek, 1993). With basal widths of 8–20 mm, corresponding 
to the distal diameters of the wooden spear shafts, the Maszycka points are in the 
size range of throwing spears from ethnographic and archaeological contexts (e.g., 
Allen & Akermann, 2015; Cattelain, 1997; Clarkson, 2016; Hare et  al., 2004, 
2012; Helwig et al., 2021; Pettigrew, 2015), as well as of successful experimental 
replicas (e.g., Coppe et  al., 2019; Gauvrit Roux et  al., 2020;  Pétillon, 2006; 
Pétillon et  al., 2011; Pettigrew, 2015; Stodiek, 1993) used with spearthrowers. 
Spearthrower hooks made of antler are rare but regular finds in western European 
assemblages (Stodiek, 1993). Type 2 hooks reported from Roc-de-Marcamps, 
Garenne, and Placard testify to the knowledge of this technology within the navettes 
facies (Cattelain, 2017). Outside western Europe, however, spearthrower hooks 
strongly decrease in frequency, and the only isolated, likely late Middle/early Upper 
Magdalenian, specimen east of the Rhine is reported from Teufelsbrücke cave site 
in central Germany (Feustel, 1980; Maier et  al., 2020).  It is therefore assumed that 
spearthrowers were also used in central Europe, but were made without separate 
osseous hooks (Stodiek, 1993, 155).

One particularly large type C ivory point with a mesial cross section of 
24 × 22 mm is a clear outlier (Fig. 5A; 9). Only in rare cases has it been reported 
from ethnographic records that such large projectiles were used in conjunction with 
spearthrowers to hunt terrestrial prey (Cattelain, 1997; Clarkson, 2016; Frison, 
1989). This point therefore probably belonged either to a heavy spear thrown unas-
sisted by hand (cf. Milks, 2020 for ethnographic examples) or it was part of a thrust-
ing lance.

Owing to the good surface preservation, it is possible to recognise typical use-
related macro fracture patterns (Pétillon et  al., 2016) (Fig.  11). With a consider-
able proportion of use-damaged pieces, with fractures occurring on both small and 
large cross-sections (Fig. 11A), the assemblage from Maszycka is consistent with 
observations made elsewhere on Magdalenian osseous projectile points (Langley, 
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2015;  Pétillon et  al., 2016; Pfeifer, 2016). Two main categories can be distin-
guished: bevelled breaks with oblique or serrated fracture planes of varying angles 
(N = 18) (Fig. 11B: 1.4–8), and crushing of the very tip section (N = 2) (Fig. 11B: 
2.3). Frequently, a point displays several fractures. The mesial section is most often 
affected by fractures, followed by the distal one. Only in one instance, the base was 
fractured.

Since low temperatures are rather unlikely to increase fracturing of antler points 
(Adams & Andrefsky, 2019), the observed damage pattern on points probably results 
from missed shots into frozen soil or gravel, as well as from the stress imposed by 
hitting large, moving mammals with heavy, oscillating projectiles (Pétillon et  al., 
2016). According to the faunal assemblage, not only horse, reindeer, and saiga were 
targeted but possibly also bovids and woolly rhino. The long, thick, and heavy ivory 
points appear to be particularly suited for that task. A replica of a single-bevelled 
ivory point from LUP Gönnersdorf site (Pfeifer, 2021: Gönnersdorf) made by the 
author from high-quality permafrost mammoth ivory is 310 mm long, 13 mm thick, 
and weighs 70  g without its lithic insets (Fig.  12). This corresponds to the total 
weight of some ethnographic darts (cf. Allen & Akerman, 2015).

The particularly big ivory point from Maszycka, possibly a lance head, features 
catastrophic bevelled breaks at both ends (Fig.  9). Of all prehistoric projectiles, 
thrusting lances applied with a jumping gesture, with the whole body weight put 
behind, deliver by far the highest kinetic energy into the target (Coppe et al., 2019), 
and thus breaking of even such large cross sections appears possible. Sometimes, the 
fracturing of antler and ivory projectile points upon impact produces small triangu-
lar fracture wedges (Pétillon, 2006, Fig. 94; Pfeifer, 2016, Fig. 80.7), two examples 
of which are also present in the Maszycka assemblage (Table 3; Fig. 2: 9.10).

There is no evidence of repair of damaged points, which is in sharp contrast to 
the high frequencies of point rejuvenation in other Middle to Upper Magdalenian 
assemblages, both from central and western Europe (Langley, 2015; Pétillon, 2006; 
Pfeifer, 2016, 2021). In one instance, a decorated, grooved point was recycled into 
a small wedge (Inv.nr 94–4; Fig. 7: 6), which, again, has parallels at Garenne and 
Grappin (Allain et al., 1985, Fig. 39; Malgarini, 2014, Fig. 144; 150; 152).

Fig. 11  Use-related fractures of projectile points. A Width and thickness at fracture. Diamond: antler, 
triangle: ivory. N = 19. B Details of fracture morphologies (1.4–8: bevelled breaks; 2.3: crushing of the 
tip). The lower ends are oriented towards the base of the point. Note that differential lighting may cause 
chromatic misinterpretations
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Navettes

Maszycka yielded fragments of six finished navettes (Fig. 13: 1.3–5.7.8), one semi-
finished piece (Fig. 13: 9), one mesial fragment of a finished or semi-finished navette 
(Fig. 13: 2), and one languet (Fig. 13: 6) (Supplementary Information S2).

All navettes were manufactured from small transversal segments of antler (en vol-
ume), obtained either from a small main beam like one of the raw material blocks 
(Fig. 2: 1) or from brow/bez tines. The surfaces and diameters of the segments were 
first regularised by invasive longitudinal scraping. Subsequently, opposing incisions 
were cut into either end and then enlarged by longitudinal grooving to create deep, 
v-shaped slots, and languets with half-round cross sections (comp. Malgarini, 2014, 
Fig. 171). The surfaces of the navettes are frequently polished. One specimen bears 
a decoration consisting of a pointed ovate filled with a cupule (Fig. 13: 8), another 
one is decorated with a group of v-shaped incisions (Fig. 13: 5), and a third one fea-
tures a short incised line (Fig. 13: 4). One of the decorated pieces also bears incised 
parallel hafting striations on one slotted end akin to the projectile points (Fig. 13: 5).

Similar navettes, semi-finished objects and single languets, many of which bear 
hafting striations, are known from contemporary French assemblages, with the 
highest number at Garenne with around 70 fragments (Allain et al., 1985; Chauvière 
et al., 2017; Malgarini, 2014). Navettes are commonly regarded as hafting devices 
with an emphasis on lithic tools (Allain et al., 1985). An alternative interpretation as 
foreshafts, to connect projectile points with double-bevelled bases, with which they 
are typically associated, to the wooden main shaft (Chauvière, 2016, 162; Kozłowski 
et al., 1993, 161) is less favoured due to the narrowness of the notches. Since such 
antler languets are flexible to a certain degree and not all notches are that narrow, 
some navettes seem suitable to accommodate a double-bevelled base. In any case, 
frequent use-related breaks of the languets account for a rather robust mechanical 
function of these tools (Allain et al., 1985, Fig. 13).

Smoothers

Smoothers, or lissoirs, are represented by five fragmented specimens, all of which 
are made from large mammal ribs (Fig. 14: 11–14) (Supplementary Information S3). 
One big piece is made from a transversal segment of bovid or rhino size, with the 
spongiosa completely enclosed (Fig. 15). The others are made from halved ribs with 
a compact, rounded upper side and a spongy, flat lower side. In all cases, the sur-
faces are highly polished from manufacture or use. Two smoothers are decorated. 

Fig. 12  Replica of a single-bevelled, un-grooved mammoth ivory projectile point from Gönnersdorf (D)
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The first piece bears groups of short, incised lines and zigzag patterns on the edges 
of both upper and lower sides, as well as shallow curved lines of no identifiable pat-
tern (Fig. 14: 11). The second piece bears groups of short, incised lines on the edges 
of its upper side (Fig. 14: 14). A series of morphologically similar smoothers made 
from halved ribs is known from Grappin (Malgarini, 2014, Fig. 174).

Awls

Maszycka furnished three awls (Supplementary Information S3). The largest piece 
is made on a blank, obtained from a long bone by using the GST (Fig.  14: 10). 
Two other pieces are made from small bone splinters (Fig. 14: 5.6). The points of 
the awls are highly polished, presumably from use. Awls are also present at Middle 
Magdalenian sites in eastern France (Malgarini, 2014, Fig. 176).

Fig. 13  Navettes. Black-and-white drawings of 1 and 5 from Kozłowski et al., 1993. Nr 1 was sampled 
for.14C dating in 2009. 1.5: University of Warsaw, 2–4.6–9: Archaeological Museum Cracow
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Wedge

The small wedge was made from a transversal antler segment and is 80 mm long 
(Fig.  14.7) (Supplementary Information S3). Its proximal section ends in a short, 
convex double bevel, and the distal section is missing. A short line is incised on its 
upper side. This artefact was sampled by drilling in 2009 but did not yield enough 
collagen for AMS dating (Kozłowski et al., 2012). Owing to two small associated 
fragments, which do not directly fit onto the large fragment, this piece was previ-
ously interpreted as navette (Allain et  al., 1985, 91; Kozłowski et  al., 1993, 155). 
The small fragments, however, do not feature the typical morphology and working 
traces of navette languets, and when paired do not give a slotted morphology. Simi-
lar double-bevelled wedges made from transversal antler segments are also reported 
from Garenne (Allain et al., 1985, Fig. 39).

Fig. 14  Smoothers (11–14), awls (5.6.10), wedge (7), and unspecified tools (1–4.8.9). Nr 7 was sampled 
for.14C dating in 2009.  1–6.8–14: Archaeological Museum Cracow, 7: State Archaeological Museum 
Warsaw
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Slotted rib

The slotted rib, which was recovered during Kozłowski’s excavations, has attracted 
some attention (Kozłowski et al., 1993, 2012, 2017; Maier et al., 2020). It is made 

Fig. 15  Smoother on transversal segment of megaherbivore rib. Archaeological Museum Cracow
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from the rib of a megaherbivore, probably bovide, and is 422 mm long, 35 mm wide, 
and 17 mm thick (Fig. 16) (Supplementary Information S3). One end is sediment-
fractured; the other one features a bevelled break in fresh condition, giving it the 
shape of a dull point. The rib bears deep longitudinal slots on both laterals, which 
according to clearly visible striae were established by longitudinal movement of the 
cutting tool. As the bevelled break superimposes the slots, the artefact was originally 
longer.

The slotted rib bears a complex incised geometric decoration, composed of inter-
rupted bundles of lines, zigzag lines and a curved hatched line on its upper side, and 
two incised circles on its lower side. A. Marshack, who described both manufacture 
and composition of the decoration in detail (Kozłowski et al., 1993, 206–212), sug-
gests a ‘water-related’ connotation of the geometric motif, which corresponds well 
to one possible reading of symbols on the projectile points (see above). The unique-
ness and strictly geometric nature of the decoration on the rib has also fostered 
speculations about influences of the eastern European Epigravettian (Kozłowski 
et al., 2017). Although unique as an ensemble, the generic stylistic components and 
techniques of the ornament, like incised zigzag lines, bundles of lines and hatched 
lines, are widely known from the early Middle Magdalenian (Allain et  al., 1985; 
Kozłowski et al., 1993, 206–211; Maier et al., 2020; Malgarini, 2014) and therefore 
need not be sought in the Epigravettian.

Due to the pointed end and the lateral slots, it has been proposed that the artefact 
functioned as a kind of ‘dagger’, with cutting lithic insets formerly embedded in 
the slots (Kozłowski et al., 1993, 2012, 2017). There are three main objections to 

Fig. 16  Double-slotted, decorated rib. State Archaeological Museum Warsaw
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that interpretation. First, the dull point on one end is not part of the original design 
but the result of fracturing after the slotted morphology was established. Second, 
as the artefact was made from a rib, it is notably curved and therefore ill-suited for 
energy transmission with a stabbing gesture, be it as a dagger or point. Raw mate-
rial, dimensions, and the spongious interior make it very unlikely that the rib was 
ever straightened or intended to be. Third, as suggestive as it seems, there is no evi-
dence that the grooves once housed lithic insets.

Therefore, an alternative interpretation of this conspicuous osseous artefact is 
proposed: a raw material block for the production of smoothers. The smoothers 
from Maszycka were all made from large mammal ribs, in three cases halves. To 
obtain halves from ribs, the use of the GST, which is the single most important 
method for longitudinal osseous debitage at the site, suggests itself as the near-
est approach. In that reading, the juxtaposed grooves on the rib are not housings 
for lithics but traces of the process of cutting it in halves by controlled longitudi-
nal grooving, a procedure which is also documented at Grappin (Malgarini, 2014, 
Fig. 174). That work, however, was not finished. The elaborate decoration on the 
rib may have been added after it was abandoned as a raw material block and used 
differently. On the other hand, decorations sometimes also appear on pre-forms of 
points (see above).

Perforated baton

The famous perforated baton from Maszycka was made from the left antler of an 
adult reindeer bull (Fig.  17) (Supplementary Information S4). Due to the intense 
modification, no informed statement on its origin (shed or un-shed) can be made. The 
compacta thickness at the proximal end is 10 mm which is quite substantial by LUP 
and recent standards (comp. Pfeifer, 2016). The artefact was manufactured from the 
basal–proximal section of the main beam and parts of the bez tine. The proximal end 
bears clear chopping traces of a circular groove, by which the antler was sectioned. 
The distal end is partially damaged, but the overall length of the baton is nevertheless 
complete with 288 mm. Its greatest width is 95 mm and its greatest thickness 32 mm. 
The perforation was initiated from either side, resulting in an hourglass-like profile. 
The surfaces of the perforation are polished. The piece is now covered by a glossy 
lacquer. The whole surface is meticulously modified and smoothed, and the ends are 
accentuated by phallic carvings. As index fossils of the Magdalenian à navettes, per-
forated batons with phallic decorations, sometimes very explicit, are also reported 
from Laugerie-Basse, Roc-de-Marcamps and Garenne (Allain et  al., 1985; Sécher, 
2020).

Other tools

Six tools cannot be attributed to common typological categories (Supplemen-
tary Information S3): (1) irregular, flat ivory tool obtained by using the GST 
with rounded and polished edges and multiple cut marks on the upper side (Inv.
nr 94–19; Fig. 14: 1), (2) fragment of a transversal segment detached by a narrow 
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circular notch with one end polished from use (Inv.nr 94–21; Fig. 14: 2) (3) dis-
tal part of a small pointed bone tool (Inv.nr 93–12; Fig. 14: 3), (4) small mesial 
fragment of a tool made from a transversal rib fragment with smoothed surfaces 
and multiple cut marks (Inv.nr 93–13; Fig. 14: 4), (5) distal part of an antler tool 
with rounded tip (Inv.nr 93–8; Fig. 14: 8), (6) antler tool made from a transver-
sal segment with a v-shaped notch obtained by two opposing longitudinal grooves 
(Inv.nr 93–11; Fig. 14: 9). One languet is sediment-fractured. The manufacturing 
of the groove and morphology of the preserved languet exactly correspond to the 
navettes, and hence a similar function as hafting device is proposed. The other end 
is meticulously shaped, smoothed, and polished to a slightly phallic shape which 
is paralleled by finds from Garenne and Roc-de-Marcamps (Allain et  al., 1985, 
Fig. 29; 38).

Fig. 17  Phallic perforated baton. Note light root etching and chopped circular groove (arrows). Archaeo-
logical Museum Cracow 
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Discussion

The analysis of osseous artefacts from Maszycka cave contributes new facets to our 
present knowledge of human activities in eastern central Europe immediately after 
the LGM. First, the archaeostratigraphic position of the assemblage can be further 
specified; second, the palethnography of the site can be reconstructed and discussed 
in more detail; and third, the current models for the recolonisation of the region by 
LUP hunter-gatherers can be supplemented by that new information.

Archaeostratigraphic Classification of the Assemblage

As previously suggested on typological grounds and backed up by radiometric 
age determinations, the osseous assemblage from Maszycka, containing projectile 
points, navettes, smoothers, awls, a wedge, a needle blank, and a perforated baton, 
is clearly attributable to the Magdalenian. The technological analysis, which attests 
transversal sectioning of antler beams by chopped notches and blank production 
exclusively by the GST, further corroborates that notion. Obvious parallels to the 
reference sites in France, which are particularly striking in the recently presented 
osseous industry of Grappin in the French Jura (Malgarini, 2014), support the earlier 
assignment of Maszycka to the early Middle Magdalenian navettes facies as defined 
by Allain et al. (1985).

Compared to the western European sites, Maszycka is distinguished, firstly, by 
the importance of ivory for tool manufacture. Ivory also played a certain role in the 
western European early Middle Magdalenian, especially in the French Jura (Malgar-
ini et al., 2017), but it was used to a much lesser extent. Unlike in western Europe 
(Gaudzinski et al., 2005), mammoth ivory remained relatively abundant in eastern 
central Europe throughout GS-2 (Pasda & Pfeifer, 2019; Pfeifer et al., 2019) and was 
still frequently used as raw material in the territory of Poland in the Upper Magda-
lenian (Boroń, 2010). The second particularity of Maszycka is the dominance of un-
grooved, single-bevelled points with rectangular and triangular cross sections (type 
A, see above). Apart from a single specimen at Grappin, this morphology seems not 
to be present in other navettes-bearing assemblages in the west. However, as Allain 
et al. (1985) and Sécher (2020) point out, the Magdalenian à navettes is not a homo-
geneous entity but, apart from a set of commonly shared characteristics (navettes, 
phallic representations, cupules ornaments, grooved double-bevelled type B points), 
features a certain degree of variation within the single assemblages assigned to it. 
For example, a high percentage of projectile points from Garenne have a circular 
cross section (Chauvière & Rigaud, 2008; Chauvière et al., 2017; Houmard, 2003), 
which is rare at Roc-de-Marcamps (Allain et al., 1985, Fig. 26; 27; Pétillon, 2016, 
Fig. 4) and unknown at both Maszycka and Grappin (Malgarini, 2014, 264). Roc-
de-Marcamps, in return, stands out for a series of sculpted human heads (Allain 
et al., 1985, Fig. 28), which otherwise are absent, except for one specimen reported 
from Laugerie-Basse (ibid., Fig.  19.2). At Maszycka, the often-stressed “original-
ity of artistic concepts” in navette-bearing assemblages (Allain et  al., 1985, 95) 
is reflected by unique decorations on many points and on the slotted rib. From a 
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typo-technological and stylistic point of view, the osseous assemblage of Maszycka 
does not provide any evidence for Epigravettian influence, but instead reveals strong 
connections to the contemporaneous western European early Middle Magdalenian.

Palethnography of Maszycka cave

Previously described activities of LUP humans at Maszycka comprise the produc-
tion and maintenance of lithic and osseous tools; the preparation and consumption 
of hunted animals, predominantly reindeer, horse, and saiga; and the use of mineral 
pigments and the processing and deposition of human remains, whose number and 
age composition suggest that the site was repeatedly visited by a reproductive group 
of hunter-gatherers (Kozłowski et al., 1993, 2012, 2017; Orschiedt et al., 2017).

Based on the analysis of the osseous industry, it can be stated that the majority of 
tools were not produced on-site but imported, either as semi-finished or, predomi-
nantly, finished products. This observation, which was already noted by Kozłowski 
et  al., (1993, 161), is in marked contrast to other Magdalenian sites, like Grappin 
(Malgarini, 2014), Isturitz (Pétillon, 2006), La Madelaine and Laugerie-Basse 
(Bräem, 2008), or Petersfels cave (Pfeifer, 2016), where complete on-site operation 
chains for the production of all present osseous tool types can be reconstructed from 
multiple raw material blocks, pre-forms, waste pieces, and finished objects.

The most numerous tool type at Maszycka are projectile points, which mirrors the 
high demand of those armatures, resulting from the way they were deployed (comp. 
Pétillon et  al., 2011). With a minimal number of 33 individual pieces, the inven-
tory is big enough to equip several hunters. There are only two antler raw material 
blocks, none of which bears traces of blank removal, and thus on-site production of 
blanks for projectile points can be ruled out. According to the few prepared blanks 
and the single pre-form, some projectile points were made on-site, but the majority 
were definitely brought in. Two kinds of point were used: average sized antler and 
ivory specimens as parts of delivered darts of various calibres, and a particularly big 
ivory point, which probably was tipping a thrusting lance. Single outliers of particu-
larly large osseous projectile points are present in several Magdalenian assemblages 
from central Europe, for example Kesslerloch (CH), Petersfels (D), Kniegrotte (D) 
and Pekárna (CZ) (Pfeifer, 2021), and thus it seems that lances were a regular part 
of LUP hunting equipment, either as secondary weapons for dispatching wounded 
animals or primary weapons for hunting megaherbivores such like bovids and rhino, 
the bones of which were recovered at Maszycka. On the other end of the metric 
spectrum, some small but delicately made points might have been used by subadult 
hunters, whose presence is attested in the human remains. Multiple typical fractures 
account for the use of projectile points during hunting activities, but in contrast to 
many other sites, they were not rejuvenated. That at least some curation of hunting 
weapons took place is evidenced by the presence of a few lithic backed bladelets. 
The deposition of complete or easily repairable osseous projectile points at Maszy-
cka, apparently close to each other in the entrance area (Kozłowski et  al., 1993, 
166), has parallels at other Magdalenian cave sites (e.g., Chauvière & Rigaud, 2009; 
Pfeifer, 2016; Stodiek, 1993, 169) and possibly means that caches of armatures were 
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created at repeatedly visited sites (comp. Fienup-Riordan, 2007, 137). Carnivore 
gnawing on two points shows that those were temporarily accessible. The deposition 
of a big perforated baton, likely a straightening tool, is possibly connected to that, 
since long and slender osseous points tend to warp quickly and have to be periodi-
cally realigned.

Concerning the few tools relating to rather ‘domestic’ activities, like navettes, 
smoothers, awls, wedges and needles, there is evidence that entire production 
sequences were carried out on site. The smaller one of the raw material blocks sec-
tioned by a circular groove (Fig. 2: 1) has the right dimensions for navette manufac-
ture, and there is also one navette pre-form (Fig. 13: 9). Large mammal ribs suited 
for smoothers are present in the faunal assemblage, and if the interpretation of the 
slotted rib proposed here is followed (Fig. 16), were used. The wedge (Fig. 14: 7) is 
made from a small transversal antler segment similar to the navettes, and in another 
case, a fractured projectile point was re-used in such a way (Fig. 7: 6). The needle 
blank suggests that bone needles were produced, too (Fig. 2: 5). Their absence in the 
osseous inventory is possibly owing to Ossowski’s excavation technique as well as 
to unfavourable preservation conditions at the front area and in the backdirt.

The extraordinary richness of Maszycka in decorated osseous artefacts (40.4%), 
especially projectile points (63.6%), requires further discussion. Decorating hunting 
armatures is a widespread phenomenon among archaeological and historic hunter-
gatherer societies. As means of symbolic communication, ornaments on projectiles 
can on the one hand serve to evoke supernatural powers in favour of the user, with 
an emphasis on hunting success (e.g. Bohr, 2014), and on the other hand function as 
signals of group membership (Lucas, 2021; Pfeifer, 2017). Based on ethnographic 
fieldwork among late twentieth century Kalahari San archers, Wiessner (1983) intro-
duced the concept of “assertive style” to characterise “formal variation in material 
culture which is personally based and which carries information supporting indi-
vidual identity, by separating persons from similar others as well as by giving per-
sonal translations of membership in various groups” (ibid., 258; 271). When imple-
mented at Maszycka, that model says that apart from a common set of symbols, 
such as cupules and pointed ovates, which all navette-using groups certainly rec-
ognised and understood, and which set them apart from other contemporary tradi-
tions of the early Middle Magdalenian (Angevin, 2017; Gauvrit Roux, 2022; Sécher, 
2020), the more unique motives served as signals of individuals within their own 
distinct group. Not only did the Magdalenian hunter-gatherers at Maszycka belong 
to the first humans who reappeared in the northern mid-latitudes of eastern central 
Europe after more than three millennia of likely hiatus (Lengyel et al., 2021; Maier 
et  al., 2021; Nerudová & Neruda, 2015; Połtowicz-Bobak & Bobak, 2020),  these 
people were also roaming on the eastern border of the territory occupied by bearers 
of that techno-complex, which may at the same time have been the western mar-
gin of the Epigravettian sphere (Kozłowski et al., 2017; Nerudová & Neruda, 2014; 
Połtowicz-Bobak, 2020; Wiśniewski et al., 2017), contacts to which are shown by 
the presence of Volhynian flint originating from outcrops some 300 km to the east 
(Kozłowski et al., 1993, 179; 2017, 197). Under such particular circumstances, both 
success in hunting as well as group cohesion were certainly particularly important 
and endorsed through intensified symbolic communication using a common set of 
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signs (comp. Fuentes et al., 2017; Kohler et al., 2004; Lucas, 2021). The deposited, 
perhaps buried, human remains at Maszycka may be interpreted accordingly as a 
territorial marker and social reference point for the small group.

At Maszycka, a highly diverse spectrum of activities can be reconstructed. Dur-
ing repeated visits within a relatively short period of time, families consumed large 
animals, produced and curated a few hunting weapons and domestic tools, depos-
ited many of them, used mineral pigments, and processed and laid down their dead. 
Against that background, the small cave site neither fits the criteria of a residential 
site/base camp sensu Binford (1980; comp. Kozłowski et al., 1993, 185, 196) nor of 
a dedicated hunting camp particularly well and hence shows the limitations of that 
classic dichotomic model for explaining the variability of Magdalenian settlement 
activities (Bosinski, 1975; Richter, 2018; Weniger, 1982). As Maszycka is to date 
a singular site, no further statements on its place within early Middle Magdalenian 
land use patterns in eastern central Europe can be made. It corresponds, however, 
quite well to the camp-to-killsite model by D. Leesch and W. Müller (Leesch et al., 
2019, 122; Müller 2006), in which a successful hunting event by a small and highly 
mobile group of hunter-gatherers is regarded as the basis for all activities tangible in 
the archaeological record (Pasda & Weiß, 2020).

Maszycka Cave and the Recolonisation of Eastern Central Europe

In southern Poland, evidence of human occupation during the LGM is so patchy 
(Połtowicz-Bobak & Bobak, 2020) that even a total depopulation of that region 
between 24 and 19 ka cal. BP is argued for, owing to extremely unfavourable cli-
matic and environmental conditions (Lengyel et  al., 2021). Moravia and Lower 
Austria, on the other hand, provide a sound archaeological record for the first half 
of the LGM, but only sparse and ambiguous data for the second (Händel et  al., 
2020; Nerudová & Neruda, 2015; Nerudová et al., 2021; Škrdla et al., 2021). The 
northern mid-latitudes of eastern central Europe therefore lack reliable evidence of 
human occupation between 22 and 19 ka cal. BP (Maier et al., 2020, 2021). The 
only region continuously populated throughout the LGM was apparently the Car-
pathian Basin (Lengyel et al., 2021).

After the end of the LGM, the archaeological record resumes. Besides Maszycka 
cave, the open-air sites of Targowisko 10 (PL) and Brno-Štýřice III (CZ) produced 
series of AMS dates between 19–18 ka cal. BP and thus are partially contemporary 
with Maszycka (Nerudová & Neruda, 2014; Wilczyński, 2009). The age of the small 
assemblage from Velké Pavlovice (CZ), containing a cut-marked mammoth tusk frag-
ment, is possibly 18–17 ka cal. BP according to a single AMS date with a large stand-
ard deviation (Svoboda et al., 2020). The archaeo-stratigraphic interpretation of these 
sites is not unambiguous (see Maier, 2015, 236 f. for a discussion), most researchers, 
however, assign them to the Epigravettian (Lengyel et  al., 2021; Nerudová & Ner-
uda, 2015; Wiśniewski et al., 2017). This implies that bearers of that techno-complex, 
perhaps originating from the Carpathian Basin (Lengyel et al., 2021, 23), penetrated 
into the northern mid-latitudes of eastern central Europe at about the same time when 
the Magdalenian crossed the Rhine into western central Europe (Pasda, 2017). This 
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view is in principal accordance with the bidirectional expansion model suggested by 
Kretschmer (2015, 122) and proposed by Maier (2015), which argues for a roughly 
simultaneous resettlement of central Europe by LUP populations from western and 
(south)eastern Europe. However, in this model, the early expansion phases into the 
western and eastern part of central Europe, respectively, were initially both linked 
to the Magdalenian (Maier, 2015, 240 f.). In a later work (Maier et  al., 2020), we 
replaced  this taxonomic unit by the more neutral concept of artefact associations 
to make supra-regional comparisons of assemblages more comprehensible, but the 
Maszycka inventory remains nevertheless equivalent to the Magdalenian à navettes 
(Maier et al., 2020, 411). If therefore Maszycka was a Magdalenian site with south-
eastern roots, whose occupants adapted the concept of navettes by communication 
with the western navette-bearing groups (Maier, 2017a and b), it should otherwise be 
expected to display marked regional idiosyncrasies, especially as it dates to the very 
beginning of the recolonisation process, when interaction between the western and 
eastern populations had just resumed (Maier et al., 2020, 441).

According to the osseous industry, this is not the case. In contrast, striking, some-
times minute, similarities to western European navette-bearing assemblages as to over-
all type spectrum, technology and ornaments exist. The only particularity of Maszycka 
are type A projectile points (see above). However, since the morphologies of osse-
ous projectiles in early Middle Magdalenian assemblages are generally quite diverse 
(Angevin, 2017; Chauvière, 2016; Guy Straus & González Morales, 2020; Malgarini, 
2014; Pétillon, 2016), the type A points probably testify to the inherent variability of 
projectile design within small social units (cf. Eerkens & Lipo, 2005, 326 ff.; Wiess-
ner, 1983).

The discontinuous archaeological record is another problem for the hypothesis of 
a regional development of the Magdalenian sensu lato in eastern central Europe. The 
present gap of three millennia between 22 and 19 ka cal. BP implies that contrary to 
western Europe (Ducasse et al., 2021; Kretschmer, 2015), there were no local traditions 
rooted in the LGM for the Magdalenian of Maszycka to emerge from.

Current evidence therefore suggests that the occupants of Maszycka originated 
from western Europe, which supports previous propositions (e.g. Allain et al., 1985; 
Kozłowski et al., 1993, 2012, 2017; Otte, 2012; Połtowicz-Bobak, 2013; Wiśniewski 
et al., 2017). Obviously, enough time was spent in eastern central Europe to make 
use of the local resource mammoth ivory and to bury a substantial fraction of their 
population. In addition to that, recurrent immigrations may of course have taken 
place. This might be indicated by the range of 14C dates of 18.6–18 ka cal. BP.

Soon after the end of the LGM, by around 19 ka cal. BP, the northern mid-lati-
tudes of central Europe had become principally habitable for hunter-gatherers (Maier 
et al., 2020). The large open-air site of Munzingen in the Upper Rhine Plain, which 
may even be slightly older, was by no means a remote outpost of newcomers but 
attests an already well-established Magdalenian population with good knowledge of 
the local resources (Pasda, 2017). Between 19 and 18 ka cal. BP, an oscillation of 
particularly dry climate facilitated the migration of saiga antelope, which is among 
the hunted fauna at Maszycka, from eastern to western Europe (Nadachowski et al., 
2016). The eastbound expansion(s) of the Magdalenian à navettes probably followed 
that corridor through central Europe (Jöris, 2021), with one route leading through 
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the southern middle range mountain zone, as evidenced by an artefact made from 
Plattensilex from the Franconian Jura (Kozłowski et al., 1993, 2012, 2017). Several 
Magdalenian palimpsests, mainly cave sites, within this ‘saiga corridor’ furnished 
conspicuous osseous artefacts, which could also relate to the early Middle Magda-
lenian (Maier et al., 2020). One of them, Kniegrotte cave in eastern Germany, yield-
ing among others a projectile point reminiscent of type A with sub-triangular cross 
section and cupules decoration, suggests another migration route along the northern 
margin of the middle range mountains (Pfeifer, 2020). A projectile point with carved 
longitudinal ledges from layer g/h of Pekárna cave (Maier et al., 2020, Fig. 6.18), 
strongly resembling a piece from Maszycka (Fig. 10: 15), makes it likely that the 
Moravian Karst, later a focal area of the Magdalenian in eastern central Europe 
(Valoch, 2001), was visited, too (cf. Nerudová et al., 2019).

A weighty objection to the direct migration of Magdalenian hunter-gatherers 
from western Europe is that the scenario “that a small group of people separated 
from their group of origin and travelled 1300 km into an unknown and unpopulated 
area without leaving any signs of their presence until they arrived in the Polish Jura, 
where they disappeared shortly after” (Maier, 2017b, 96), is indeed difficult to con-
vey. Three major points may nevertheless be raised in its support. First, the ethno-
historical record on North American Subarctic hunter-gatherers provides evidence 
of surprisingly high terrestrial mobility of small social units including all ages and 
genders covering several hundred kilometres in the summer season (Burch, 1991, 
2013; Helm, 1993; Hill, 2013, 7 f.; Kendrick et al., 2005). Accordingly, it can be sup-
posed that LUP groups could move comparatively quickly through the open Plenigla-
cial landscapes of central Europe, leaving few or no traces behind at their stops. In 
that regard, the Upper Magdalenian open-air site of Dreieich-Götzenhain (D, Federal 
State of Hesse) is of note, where the majority of lithic raw materials originate from 
an outcrop some 300 km to the south. In combination with the short-term occupa-
tion of the site, this is convincingly interpreted as a direct northbound migration of 
a small group (Terberger et  al., 2013). Second, as pointed out above, the distribu-
tion pattern of sites relating to the Magdalenian à navettes might be less disrupted 
than previously thought, and instead small, but fairly diagnostic assemblages between 
eastern France and eastern Poland indicate stopovers in between. Third, the archaeo-
logical record preserved at Maszycka was possibly not the result of a single migration 
from the west, but accumulated during several occupations during the centuries when 
the ‘saiga corridor’ was active. In that view, the temporary disappearance of humans 
from eastern central Europe after 18 ka cal. BP, if it at all happened (cf. Jöris, 2021; 
Maier et al., 2020), did not mean a “local extinction” of the Magdalenian population, 
but rather a retraction of its range pulsation to western Europe.

Conclusions and Perspectives

Maszycka cave is a site clearly attributable to the central European Magdalenian 
(Maier, 2015), at which typical and elsewhere widely attested human activities 
circling around the processing of animals and the production and maintenance of 
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lithic and osseous tools are tangible (cf. Pasda & Weiß,  2020). Remarkable, but 
not unique, particularities are the numerous human remains and the high percent-
age of complete, decorated projectile points without any evidence of rejuvena-
tion. Whether there is a causal relationship between these observations, e.g. in the 
sense of burial goods, has to remain purely hypothetical. A fresh look at the faunal 
assemblage would probably provide new information on taphonomy, taxa hunted, 
animal processing, and seasonality and thus allow further statements about the 
function of the site to be made. On archaeological grounds, it is proposed that the 
humans responsible of the material record migrated from western Europe. Depend-
ing on  aDNA preservation, future palaeogenetic analyses on the human remains 
will likely be able to reveal the origin of the Maszycka inhabitants (cf. Fu et al., 
2016; Posth et al., 2016).

Concerning the resettlement of eastern central Europe after the LGM, it can 
certainly be stated “that the process of recolonization was of complex nature in 
terms of cultural diversity” (Wiśniewski et  al., 2017, 25). Around  19/18 ka cal. 
BP, the region apparently saw excursions by both the bearers of the Epigravettian 
and the Magdalenian, which may (Wiśniewski et  al., 2017) or may not (Lengyel 
et al., 2021) have been simultaneous. Contacts of whatever nature of the Maszycka 
occupants to the Epigravettian sphere, notably in the eastern European Plain and 
not in the Carpathian Basin, are evidenced by the Volhynian flint artefacts, and 
it is also during the occupation of Maszycka when the phenomenon of headless 
anthropomorphic depictions emerges both in the western European Magdalenian 
and eastern European Epigravettian, which probably owes to direct communication 
via the ‘saiga corridor’ (Jöris, 2021). The search for possible interrelations between 
the Magdalenian and the Epigravettian therefore seems most promising in present-
day Ukraine, Romania, Moldova, and western Russia (cf. Chabai et  al., 2020; 
Demidenko, 2020; Gavrilov, 2021; Gulder, 1952;  Łanczont et  al., 2021; Noiret, 
2009).
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