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Abstract: The study presents an analysis of the internal chronology of Szarvas-Grexa-téglagyár 
and Székkutas-Kápolnadűlő, two Avar cemeteries in the Trans-Tisza Region. According to a 
widely accepted theory, both were established only in the second half of the Avar Period. This 
dating could be re-evaluated based on the radiocarbon results presented here. The question 
of when the Middle Avar belt sets could have appeared in the region is also addressed in the 
study in connection with the internal chronology of the two sites.

Keywords: Trans-Tisza Region, Early Avar Period, Middle Avar belt sets, burial rites, chronol-
ogy, radiocarbon dating 

Introduction

Although radiocarbon dating was first implemented in the research on the Avar Period four decades 
ago,1 the earliest applications aimed to complete the traditional archaeological (typochronological) 
dating. Works where the method was used to answer any specific archaeological questions have 
only been published in the last few years.2 This paper focuses on the chronological questions of the 
7th century AD in the Trans-Tisza Region, which have divided the scientific community for years. 

As Dezső Csallány and, later, Gábor Lőrinczy reconstructed, certain communities with burial customs 
different from that of the ones occupying other parts of the Carpathian Basin settled in the Trans-
Tisza Region in the Early Avar Period. The ritual they practised was characterised by a mainly E–W or 
NE–SW grave orientation and graves with longitudinal ledges, a side-wall niche, or an end-wall shaft. 

1	 Živanović 1978.
2	 Bajkai – Kolozsi 2017; Szenthe et al. 2023; Szücsi 2023.
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While partial animal remains consisting of skulls and leg bones of horses, cattle, or small ruminants 
are common finds in these graves, remains of harnessed complete horse skeletons can only be found in 
the richest ones. The most popular food offering was the sheep rump containing the sacrum and some 
vertebrae. Many graves contain pottery vessels, which, just like the food offerings, were usually placed 
beside the head of the deceased.3 Based on the analogies of the burial practice, these groups originated 
from the Eastern European steppe.4 Gábor Lőrinczy explained the appearance of other funerary rites 
(characterised by a preference for N–S or W–E orientation and the addition of complete horses) with 
the arrival of immigrants from other regions of the Avar Khaganate.5 

However, researchers in recent years have pointed out that the burial customs mentioned above 
were not unknown in the Eastern European steppe either, so their appearance does not necessarily 
mean ‘Avar’ influence from Transdanubia or the Danube–Tisza Interfluve.6 Bence Gulyás pointed 
out in his PhD dissertation that the burial customs in the Early Avar Period in the Trans-Tisza  
Region were much more diverse than previously thought, as at least nine different traditions could 
be separated using statistical methods.7 It must be noted that the groups with diverse burial customs 
rarely formed homogeneous communities, and the different rites appeared admixed.

3	 Csallány 1939, 132–133; Lőrinczy 1998, 344.
4	 Somogyi 1987, 149; Gulyás 2015; Gulyás 2023.
5	 Lőrinczy 1998, 352; Lőrinczy – Somogyi 2018, 241.
6	 Gulyás 2023, 734, 736–737.
7	 It must be noted that Gulyás did not include Szarvas-Grexa-téglagyár and Székkutas-Kápolnadűlő 

among the Early Avar sites despite the Early Avar material found in some of the graves.

Fig. 1. Sites mentioned in the text. 1 – Szarvas-Grexa-téglagyár, 2 – Székkutas-Kápolnadűlő, 3 – Hajdúnánás- 
Fürjhalom-dűlő, 4 – Tiszafüred-Majoroshalom, 5 – Debrecen-Bellegelő, Bordás-tanya, 6 – Tiszakürt-Zsilke- 
tanya, 7 – Kunszentmárton-Habranyi-telep, 8 – Békésszentandrás-Benda-tanya, 9 – Hódmezővásárhely- 
Kishomok, 10 – Szegvár-Oromdűlő, 11 – Pitvaros-Víztározó, 12 – Nagykamarás, 13 – Fönlak (Felnac, RO).
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In the following, we present the radiocarbon results of five graves from the cemetery of Szarvas-
Grexa-téglagyár and four from Székkutas-Kápolnadűlő (both in Southeastern Hungary; see Fig. 1).  
Lívia Bende believed that these sites, despite the presence of Early Avar finds, can be dated to the sec-
ond half of the Avar Period8 because of the absence of the burial rites discussed above. This study aims 
to clarify the absolute chronological position of the graves with Early Avar material and two more 
details related to the inner chronology of the two sites. The first is the time of the first appearance of 
Middle Avar-style object types, especially belt sets, in the graves. The second is related to the end of the 
period: since Grave 266 of Szarvas and Grave 89 of Székkutas are amongst the youngest burials in these 
cemeteries, they may help determine in the future the absolute chronological position of the object 
types traditionally dated to the end of the Late Avar Period (end of the 8th or early 9th century AD).

The cemeteries of Szarvas-Grexa-téglagyár and Székkutas-Kápolnadűlő  
in light of previous archaeological research
Irén Juhász excavated 422 graves in the cemetery of Szarvas-Grexa-téglagyár in 1983–1984 and 1986. 
The site stands out amongst the Avar cemeteries for its relatively large number of graves with an 
end-wall shaft (50) and horse harness deposits (15). Most graves were NW–SE oriented. Irén Juhász 
dedicated a whole chapter to the chronology of the site in her monograph. Although most graves 
were disturbed, she believed they could still be dated relatively well.9 She dated the earliest graves 
to the beginning of the 7th century AD.10 She has identified 37 grave groups, the earliest on top of 
the elevation, at and slightly south of the centre of the cemetery. She assumed from the find mate-
rial that the cemetery was used continuously from the beginning of the 7th century AD until the 
end of the Avar Period.11 

Katalin B. Nagy excavated 534 graves at Székkutas-Kápolnadűlő in 1965–1986. Based on the find 
material, only a few graves (for example, Graves 8 and 51) on the southeastern fringes of the cem-
etery could be dated to the Early Avar Period; however, Lívia Bende believed the graves with an 
end-wall shaft on the western outskirts of the cemetery to be contemporaneous, belonging to the 
first grave horizon.12 The cemetery included three burials with horse harness deposits and relatively 
many graves with an end-wall shaft (59); the younger horizons were characterised by graves with 
post structures. The predominant orientation was WNW–ESE; W–E was also frequent.13 The ar-
chaeologist dated the start of the cemetery to the second half of the 7th century AD and connected 
it with an assumed Onogur immigration.14 According to József Szentpéteri, the site remained in use 
between the last quarter of the 7th and the first quarter of the 9th century AD.15 Based on his anal-
ysis of the belts from Székkutas, Csaba Szalontai also argued that the start of the cemetery can be 
dated to the beginning of the Middle Avar Period and that the burials containing Early Avar items, 
together with the graves with an end-wall shaft, may also be dated to this horizon.16 Based on the 

8	 Bende 2017, 10.
9	 Juhász 2004, 63–75.
10	 Juhász 1995, 430.
11	 Juhász 2004, 96–102. It should be noted that figures 49 and 50 are switched in the monograph, so the 

map of the late grave groups shows actually the early ones.
12	 Bende 2003, 322.
13	 Bende 2003.
14	 B. Nagy 1984, 237–240.
15	 Szentpéteri 2002, 359.
16	 Szalontai 2003, 400. Almost every researcher defines the chronological limits of the Early and Middle 

Avar Period differently; however, the most common dates for the beginning of the Middle Avar Period 
are AD 650 and 670, respectively (cp. Breuer 2005). Csaba Szalontai did not define the term Middle Avar 
Period in his article, but he dated the start of the cemetery to the last quarter of the 7th century AD 
based on the presence of Middle Avar belt sets (Szalontai 2003, 400).
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Fig. 2. Szarvas-Grexa-téglagyár. 1–11 – Grave 189, 12–17 – Grave 226 (after Juhász 2004).
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beads, Adrien Pásztor concluded that the oldest graves (from the third quarter of the 7th century 
AD) were concentrated in several groups. According to her, the site remained in use until the be-
ginning or the first third of the 9th century.17 

Regarding the dating of the cemeteries in the Körös–Tisza–Maros Interfluve, Lívia Bende suggested 
a new perspective. She wrote, “[…] I examined all those cemeteries and cemetery units that can 
be dated to the time traditionally referred to as the Middle and Late Avar periods, even though 
their finds may sometimes still bear Early Avar features. This explains the term ‘second half of the 
Avar Period’. This was also justified because there are no cemeteries in the area that can be dated 
to the Late Avar Period which were not in use for a long time, being present already in the Early 
Avar Period, or conversely, no cemeteries are known which were established at the beginning of 
the Early Avar Period and still used in the Late Avar Period.”18 However, her view did not become 
very popular. Gábor Lőrinczy consistently supported the theory, treating it as an axiom in his ar-
ticles, that the cemeteries of Szarvas-Grexa-téglagyár and Székkutas-Kápolnadűlő started only in 
the second half of the Avar Period.19 Csilla Balogh also accepted Lívia Bende’s dating in the case 
of Szarvas-Grexa-téglagyár, although she referred to the traditional chronology by Irén Juhász in 
her work.20 Bence Gulyás accepted the chronological model of Lívia Bende and Gábor Lőrinczy in 
his early works,21 and Erwin Gáll also used this framework in the evaluation of the cemeteries at 
Nădlac (Nagylak, Romania).22 

However, some recently published papers slightly modified this hypothesis. Two NW–SE-oriented 
graves with end-wall shafts and horse harness deposits have been unearthed at Békéssámson-Benda- 
tanya. The rite of these burials is closely related to Szarvas-Grexa-téglagyár. Nevertheless, Csilla 
Balogh and her co-authors dated the graves to the mid-7th century AD based on the presence 
of some artefacts resembling Early Avar types, including a grey spouted vessel, a painted fun-
nel-mouthed vessel, and some four-lobed horse harness mounts.23 In the analysis of the cemetery of 
Tiszakürt-Zsilke-tanya Bence Gulyás and his co-authors proposed that three groups, characterised 
by different grave orientations, could have been present in the Trans-Tisza Region in the middle 
third of the 7th century AD. According to them, some cemeteries, the start of which Lívia Bende 
dated to the second half of the Avar Period, perhaps started already in the Early Avar Period; how-
ever, only radiocarbon measurements can confirm that.24 

Previous radiocarbon dating of some graves from Szarvas-Grexa-téglagyár 
and Székkutas-Kápolnadűlő

Radiocarbon data have already been published from the two cemeteries in focus. The radiocarbon 
dates of four graves from Székkutas-Kápolnadűlő were included in the monograph on the site. Of 
these, Grave 8 was dated to the Sarmatian Period, which might be the result of the bones being 
mixed or incorrect sampling.25 In addition, Peter Stadler did not accept the dating of Graves 239 and 
396, only agreeing, albeit with doubts even in that case, with the dating of Grave 51 (AD 640–681 

17	 Pásztor 2003, 353.
18	 Bende 2017, 10.
19	 See Lőrinczy 2016. 
20	 Balogh 2016, 92.
21	 For example, Gulyás 2023, 713–714.
22	 See Gáll 2017.
23	 Balogh et al. 2023, 237.
24	 Gulyás et al. 2023, 411.
25	 Stadler 2003, 302.
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(1σ)).26 Zoltán Maróti and his co-authors carried out radiocarbon dating as part of a genetic analy-
sis of the Huns, the Avars, and the Hungarian conquerors. The series they published also included 
Grave 266 of Szarvas-Grexa-téglagyár and Grave 89 of Székkutas-Kápolnadűlő,27 which were tradi-
tionally dated to the second half of the 8th century AD.28 New measurements from Szarvas-Grexa-
téglagyár and Székkutas-Kápolnadűlő, carried out within the frame of the research project behind 
this study, complete this small series. Five of the sampled graves could be assigned to the Early Avar 
Period based on their find material. Three others featured an end-wall shaft or horse harness depos-
its, already known from cemeteries with classical Early Avar material. The last two graves could be 
assigned to the Middle Avar Period based on the belt sets they contained. Next, the description of 
the eleven graves and their archaeological (typochronological) dating is followed by the presenta-
tion of the radiocarbon results.

Archaeological (typochronological) dating of the examined graves
Szarvas-Grexa-téglagyár 
Grave 189

The grave contained the remains of an adultus man (Fig. 2.1–11).29 All artefacts added to the grave 
represent types used for a long time (a pair of loop-eyed stirrups and a hammer-axe), which only 
allow for imprecise dating. Hammer axes are considered rare weapons in the Körös–Tisza–Maros 
Interfluve; no single example is known from there from an Early Avar Period context. The first ex-
amples are known from contexts assigned to the second half of the Avar Period,30 of which Grave 7  
of Nagykamarás is the most important, where such a weapon was found together with a horse 
harness deposit, like in the grave discussed. Based on the silver sheet belt set, the grave belongs to 
the Middle Avar Period.31

Grave 200

The grave contained the remains of an adultus man (Fig. 3).32 The most striking of its finds are the 
Fönlak (Felnac)-type belt mounts made of tin-plated silver sheets, discovered in a secondary po-
sition in the northwestern corner of the disturbed grave. Éva Garam was the first to analyse this 
artefact type; she distinguished between a higher-quality Transdanubian variant and a more mod-
est, younger one characteristic of the southern part of the Great Hungarian Plain.33 Csilla Balogh 
outlined a third variant amongst the pieces along the Maros River in the Central Tisza Region. She 
dated the Fönlak (Felnac)-type belt mounts to the first third of the 7th century AD, but she suggest-
ed, based on the grave of Szeged-Kundomb, that this variant remained in vogue until the middle of 
the century.34 Gábor Lőrinczy and Péter Straub pointed out that the decoration on the mounts from 
Szarvas is the simplest characteristic variant35 and dated the burial to the mid-7th century AD based 
on the horse harness deposit.36

26	 Stadler 2003, 302. However, he also suggested that an older dating of the latter grave is more realistic.
27	 See Maróti et al. 2022, Data S3.
28	 Their exact dating is discussed below.
29	 Juhász 2004, 35.
30	 Bende 2017, 297.
31	 Banner 1927, 146–149.
32	 Juhász 2004, 37.
33	 Garam 2001, 119.
34	 Balogh 2016, 203–204.
35	 Lőrinczy – Straub 2024, 86.
36	 Lőrinczy – Straub 2024, 100.
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Another artefact with a low dating value in the grave is a hand-formed spouted vessel. A similar 
vessel is known from Feature 499, a grave of Debrecen-Bellegelő, Bordás-tanya. The human remains 
were subjected to radiocarbon dating, based on which the grave could be dated between AD 540 
and 610 with a probability of 68.3%.37 The mainly blue and (like those in Debrecen) yellow, round 
beads found in the grave represent a common Early Avar type.38

37	 See Bajkai – Kolozsi 2017, 117, 6. ábra.
38	 Gulyás et al. 2023, 382.

Fig. 3. Szarvas-Grexa-téglagyár, Grave 200 (after Juhász 2004).
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Fig. 4. Szarvas-Grexa-téglagyár. 1–6 – Grave 366, 7–14 – Grave 367 (after Juhász 2004).
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Grave 226

The grave contained the remains of an adultus man (Fig. 2.12–17).39 Of the grave finds, only a wheel-
thrown, grey vessel with one handle, representing Tivadar Vida’s Group IB2, could be dated with 
some precision40 The type was produced by workshops in Transdanubia, primarily in the vicinity 
of Szekszárd, and reached the Trans-Tisza Region through internal trade or, less likely, migration.41 
Tivadar Vida dated the grey vessels with a spherical body to the second and third quarters of the 7th 
century AD,42 while Csilla Balogh and her co-authors dated these pots to the first half of the century.43

Grave 266 

The grave contained the remains of a maturus man (Fig. 5.1–11).44 The chronological position of 
the feature could be specified through the belt mounts with a punched background, which Csaba 
Szalontai dated to the youngest grave horizon; he believed the variant remained in fashion until the 
end of the 8th century AD.45 Eric Breuer classified a similar belt set to the seventh horizon, which he 
dated between the second half of the 8th and the beginning of the 9th centuries AD.46

Grave 366

The grave contained the remains of a maturus woman (Fig. 4.1–6).47 The dating of this feature is 
the most problematic of all the analysed ones, as it did not contain a single object that could be 
dated within a narrow time interval. The silver large spherical pendant earring did not survive, 
so it cannot be classified into any subtype; besides, such jewellery was used throughout the Early 
Avar Period.48 Analogies to bulging and oblate spherical beads with a band decoration are known, 
among others, from the Szegvár-Oromdűlő cemetery.49 The grave goods also included a flat spindle 
whorl, which is unsuitable for specifying the dating of the grave, albeit flat spindle whorls were 
more common in the first half of the Avar Period and biconical ones in the second.50 Based on the 
above, the grave can definitely be assigned to the Early Avar Period, but its chronological position 
cannot be determined more precisely. 

Grave 367

The grave contained the remains of a maturus man (Fig. 4.7–14).51 A pair of earrings with large 
beads can help with the typochronological dating of the burial. These belong to Type 3 in the 
framework developed by Csilla Balogh and Adrien Pásztor, representing the variant where the bead 
pendant is connected to the hoop with a coil of wire.52 They dated the first appearance of the type 

39	 Juhász 2004, 41.
40	 Vida 1999, 45.
41	 Vida 2022, 511.
42	 Vida 2022, 511.
43	 Balogh et al. 2023, 237.
44	 Juhász 2004, 45–46.
45	 Szalontai 2003, 397–399.
46	 Breuer 2005, 90–95, 116–117.
47	 Juhász 2004, 56.
48	 Balogh 2016, 151.
49	 Cp. Pásztor 2022, 442, 5. kép.
50	 Lőrinczy 2022, 192.
51	 Juhász 2004, 56–57.
52	 Balogh – Pásztor 2015, 587.
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to the second quarter of the 7th century AD.53 Earrings with large bead pendants are known from 
several graves in the wider region of the site (from sites around Szegvár and Hódmezővásárhely) 
but were only found in burials of males in Szarvas.54 It is striking that the occurrence of the object 
type on several sites seems connected with an early type of large melon seed beads, dated to the 
middle third of the 7th century AD.55

53	 Balogh – Pásztor 2015, 613.
54	 Gulyás et al. 2023, 381.
55	 Gulyás et al. 2023, 408–410.

Fig. 5. 1–11 – Szarvas-Grexa-téglagyár Grave 266, 12–15 – Székkutas-Kápolnadűlő Grave 89 (1–11: after 
Juhász 2004; 12–15: after B. Nagy 2003).
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Székkutas-Kápolnadűlő

Grave 51

The grave contained the remains of a maturus man (Fig. 6).56 The most important finds are the 
shield- and double-shield-shaped, pressblech silver belt mounts with depictions of birds. Éva Garam  
presumed the type to have been of Byzantine origin and dated it to the mid-7th century AD.57 
András Csuthy (questionably) classified the horse harness mounts as pressblech rosettes; however, 
they belong much more to hemispherical mounts,58 a type characteristic mainly of the early Avar 
Period, with dies known from Kunszentmárton and Felnac.59 Most mount-decorated horse harness-
es were in use in the Early Avar Period, but more and more have been discovered in Middle Avar 
Period assemblages in recent years. According to András Csuthy, the horse harness from Grave 
51 of Székkutas belongs to this group; he referred to the respective radiocarbon date published by 
Peter Stadler as proof.60

Grave 89

The grave contained the remains of an adultus woman (Fig. 5.12–15).61 The most often cited find of 
this assemblage is a painted yellow mug. Based on the analysis of a large collection of such vessels, 
Katalin Bognár concluded that the exact internal chronology of this type remains to be reconstruct-
ed, as only trends can be traced in the current material. The first sporadic appearances of the type 
are dated to the end of the 7th and the beginning of the 8th century AD, and it is not present in the 
record in large numbers until the second half of the century.62 She believed the workshop supplying 
the Tisza Region was in operation between the first half of the 8th and the first half or middle third 
of the 9th century AD.63 This relatively young dating is supported by the earrings with an oval hoop 
and bead pendants; in summary, this mug type is characteristic of the second half of the Late Avar 
Period.64

Grave 239

The grave contained the remains of a maturus man (Fig. 7.1–15).65 The belt mounts in the grave had a 
special design: square iron plates covered with thin silver sheets decorated with glass inlays.66 This 
belt set belongs to Type 3 in the typology by Gergely Szenthe.67 Earlier, such mounts were dated 
to the third quarter of the 7th century, ca. AD 650–670.68 However, according to radiocarbon data, 
Middle Avar-style belt sets (at least at Tiszafüred-Majoroshalom) appeared already in the second 
quarter of the century.69 

56	 B. Nagy 2003, 22.
57	 Garam 2001, 148–150.
58	 See Csuthy 2015, 684, 1. táblázat. 
59	 Csuthy 2015, 671.
60	 Csuthy 2015, 113.
61	 B. Nagy 2003, 26.
62	 Bognár 2022, 435.
63	 Bognár 2022, 436.
64	 Szenthe – Gáll 2022, 153–155.
65	 B. Nagy 2003, 39.
66	 Szalontai 2003, 380. 
67	 Szenthe 2012, 521.
68	 Szenthe 2012, 533.
69	 Szenthe et al. 2023, 470.
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Grave 396

The grave contained the remains of a senilis man (Fig. 8).70 Csaba Szalontai dated the set of pressed 
bronze belt mounts in the grave to the second half or end of the 7th century AD.71 Gergely Szenthe 
classified these into his belt set Type V, which he dated to the end of the Middle Avar Period based 
mainly on small strap ends.72 Recent radiocarbon dates from the Trans-Tisza region position such 
belts to around AD 670–680.73 

70	 B. Nagy 2003, 55–56.
71	 Szalontai 2003, 381.
72	 Szenthe 2006, 191.
73	 See Szenthe et al. 2023, 444, Fig. 1.

Fig. 6. Selected finds from Grave 51 of Székkutas-Kápolnadűlő (after B. Nagy 2003).
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Fig. 7. Selected finds from Székkutas-Kápolnadűlő. 1–15 – Grave 239, 16–18 – Grave 541 (after B. Nagy 2003).
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Grave 541

The grave contained the remains of an adultus man (Fig. 7.16–18).74 The grave with an end-wall 
shaft is located in the western part of the cemetery. The horse harness found on the right side of the 
skeleton and the sabre help specify the dating. The use of loop-eyed stirrups with curved footplates 
can be connected primarily with the first half of the Avar Period; however, the type is unsuitable 
for more precise dating. Gergely Csiky interpreted the weapon from the grave as a slightly curved 
sabre and dated it to the Middle Avar Period, also mentioning that the type appeared already at the 
end of the Early Avar Period.75 Ring pendants attached to the hilt of the weapon were especially 
popular in the Early Avar Period; however, there is evidence of the sporadic use of such weapons 
even in the Middle Avar Period.76

74	 B. Nagy 2003, 71.
75	 See Csiky 2015, 203, note 149, 481, Map 26. 
76	 Csiky 2015, 240–241. Gergely Csiky dated the Székkutas grave with a ring pendant to the Middle Avar 

Period (Csiky 2015, 241, note 277).

Fig. 8. Selected finds from Grave 396 of Székkutas-Kápolnadűlő (after B. Nagy 2003).
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Sampling strategy

The radiocarbon age of the anthropological samples from the five graves of the Avar cemetery at 
Szarvas-Grexa-téglagyár was determined in the laboratory of Isotoptech cPlc in Debrecen in 2022. 
All selected graves (189, 200, 226, 366 and 367) and all finds bearing Early Avar characteristics come 
from features with an end-wall shaft and/or horse harness deposits. The samples from Székku-
tas-Kápolnadűlő were selected according to other criteria: in this case, the question was how reli-
able twenty-year-old radiocarbon dates may be. Therefore, we examined the same graves as Peter 
Stadler did, also adding Grave 541 (which contained a horse harness deposit) to the series. Since the 
sample taken from Grave 8 proved unsuitable for radiocarbon dating due to its low collagen con-
tent, verification of the measurements made in Vienna was only possible for Graves 51, 239 and 396. 
The recent measurements in the case of both yielded conventional dates older by fifty years than 
the ones made in Vienna; however, these could be combined satisfactorily using the R_Combine 
command of OxCal. Grave 89, investigated by Zoltán Maróti and his co-authors, was also included 
in the analysis. 
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OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)

Fig. 9. Calibration plot of radiocarbon dates from Szarvas-Grexa-téglagyár.
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Results

The conventional dates were calibrated and evaluated using the open-source OxCal (v4.4.4) applica-
tion and the IntCal20 calibration curve.77 The series of the two cemeteries were analysed separately; 
the results are presented below. Regarding Szarvas-Grexa-téglagyár, it was already clear from the 
distribution of uncalibrated data that Graves 200, 226, 366 and 367 belong to a single chronological 
phase, followed by a second (Grave 189) and a third one (Grave 266) (Fig. 9). The individual ranges 
of the calibrated dates could also be classified into three chronological phases, four of them marking 
an interval starting around AD 580–600 and ending around 645–652, and one marking the second 
and third phases each (AD 641–672 and 701–741, as well as AD 785–878 (2σ)) (Fig. 10).

In light of the above, little success was expected from modelling the data in a single phase, but it was 
done anyway. Surprisingly, the obtained result turned out to be instructive from a methodological 
point of view. Despite the predominance of the elements representing the first chronological phase, 
the single-phase model led to an unexpected result: while the dating of Grave 189, representing 
the second phase (AD 641–672 (2σ)), remained unchanged, that of the four graves in the first phase 
‘moved’ towards it in a way that the start of the 2σ intervals shifted to around AD 600, while their 
ends (around AD 650) remained unchanged. The explanation for the surprising phenomenon is that 
the conventional (uncalibrated) result of Grave 189 falls on such a steep part of the calibration curve 
that even the individual calibration yielded a clear and short 2σ interval. As the OxCal algorithm 
using Bayesian statistics could not draw this robust (i.e. only insignificantly uncertain) dating near 
the predominantly early ones, it changed the longer probability distributions of those, specifying 
their start. The algorithm only affected the start of the respective ranges because the closing dates 
around AD 650, due to the course of the calibration curve, could not be shifted to be significantly 
younger. In contrast, the bimodal probability distribution obtained for Grave 266, suggesting only a 
rather long period for the feature, was affected more significantly by the five ‘old’ graves within the 
phase; thus, when the algorithm specified it in the model, the probable range (AD 676–741, 88.4% 
probability) fell in the ‘early’ interval of the original range (Figs 11–12).

77	 https://c14.arch.ox.ac.uk/oxcal.html. For the method, see Bronk Ramsey 1994; Bronk Ramsey 2001; 
Bronk Ramsey 2009, respectively.

R_Date HU.Szarvas.200 human A (DeA-42750)

R_Date HU.Szarvas.226 human A (DeA-42751)

R_Date HU.Szarvas.366 human M (DeA-42752)

R_Date HU.Szarvas.367 human M (DeA-42753)

R_Date HU.Szarvas.189 human A (DeA-42749)

R_Date HU.Szarvas.266 human M (DeA-26578)

200 300 400 500 600 700 800 900

Calibrated date (calAD)

OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)

Fig. 10. Individually calibrated radiocarbon dates from Szarvas-Grexa-téglagyár.

https://c14.arch.ox.ac.uk/oxcal.html
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The burials in the three chronological phases outlined from their conventional radiocarbon dates 
could also be classified into three periods based on their find material. The graves of the first phase 
could be defined as Early Avar burials, while a grave of the second and third phases each belongs 
to the Middle and Late Avar periods, respectively. The two chronologies do not necessarily over-
lap; on the contrary, that rarely occurs. However, in this case, prior archaeological knowledge (i.e., 
the relative chronological positions of the graves) matched the chronological sequence outlined 
by radiocarbon data; thus, typochronology could not provide additional information for Bayesian 
statistics. Accordingly, the results of the three-phase model only differ essentially from that of the 
single-phase model in the case of Grave 266, where, in addition to an early dating to AD 681–743 
(57.5%), another range, AD 785–833 was also determined, even if only with a probability of 31.1%.  
Of course, the sequential model could not change the fact that wiggle matching can only be applied 
to a minimal extent to the robust probability distributions of the first two phases (Figs 13–14).

Based on the modelling of the data and the analysis of the results obtained in the models, it can be 
clearly established that Graves 200, 226, 366, and 367, all features with an end-wall shaft and/or a horse 
harness deposit, were created between AD 600 and 650, and Grave 189 (with a horse harness deposit) 
in AD 640–670 (2σ). Since Grave 266, which contained belt mounts with a punched background, can 
be (intuitively) dated to the last third of the 8th or the first third of the 9th century AD based on the 
relative chronology of Late Avar belt sets, the younger dating of the grave to AD 785–833 suggested 
by the sequential model can be accepted. The older interval, AD 681–743, can be completely ruled out 
based on archaeological knowledge; its 57.5% probability does not reflect archaeological knowledge 
but only a predominance (5:1) of ‘old’ dates in the model. Since this predominance could affect the 
single-phase model more, the probability of younger dating there (to AD 773–816) was only 7.1%.

Sequence HU.Szarvas.P [Amodel:94]

U Avar conquest 567/8 [A:100]

Boundary HU.Szarvas.Start

Phase HU.Szarvas.P

R_Date HU.Szarvas.200 [A:107]

R_Date HU.Szarvas.226 [A:104]

R_Date HU.Szarvas.366 [A:103]

R_Date HU.Szarvas.367 [A:100]

R_Date HU.Szarvas.189 [A:97]

R_Date HU.Szarvas.266 [A:76]

Boundary HU.Szarvas.End

300 400 500 600 700 800 900

Modelled date (AD)

OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)

Fig. 11. Single-phase model of the radiocarbon dates from Szarvas-Grexa-téglagyár.
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Fig. 12. Calibration plots of the single-phase model of the radiocarbon data from Szarvas-Grexa-téglagyár.
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The single-phase model of the series of individually calibrated measurements from five graves of 
Székkutas-Kápolnadűlő yielded useful calibrated ranges covering the first half and second third of 
the 7th century AD; however, the 2σ confidence level only reached 95.4% probability in the cases 
of Graves 51 and 541 (Fig. 15). Therefore, in the next step, two sequential models were constructed, 
taking into account the relative chronological positions of the burials. The first sequential model 
consisted of three consecutive phases, with Grave 51 in the first, Graves 239, 396, and 541 in the sec-
ond, and Grave 89 in the third (Fig. 16). The second sequential model has four phases, with Graves 
51 and 541 in the first, Grave 239 in the second, Grave 396 in the third, and Grave 89 in the fourth 
(Fig. 17).

Grave 541 of Székkutas was also sampled; its uncalibrated data falls on such a steep part of the 
calibration curve that even its individual calibration led to a clear and short 2σ interval with 95.4% 
probability. Accordingly, the OxCal algorithm acted in the case of both sequential models the same 
way as in the model of Szarvas, ‘drawing’ the dates of Graves 51, 239, and 396 closer to that of 
Grave 541, which remained practically unchanged (AD 641–663 and 636–662 (2σ), respectively). In 
accordance with the different phasing of the two models, the start of the calibrated range of Grave 
51 also shifted later (to AD 605–649 and 610–654 (2σ), respectively), and the individually calibrated 
2σ ranges of Graves 239 and 396, which covered more than 200 and 100 years, when added to early 
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OxCal v4.4.4 Bronk Ramsey (2021); r:5 Atmospheric data from Reimer et al (2020)

Fig. 13. Three-phase sequential model of the radiocarbon data from Szarvas-Grexa-téglagyár.
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Fig. 14. Calibration plots of the three-phase model of the radiocarbon data from Szarvas-Grexa-téglagyár.
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Fig. 15. Individually calibrated radiocarbon dates from Székkutas-Kápolnadűlő.
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Fig. 16. Three-phase sequential model of the radiocarbon dates from Székkutas-Kápolnadűlő.
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phases in these models, were shortened to 70–80 years with 95.4% probability (AD 657–736, 666–737 
and AD 656–726, 673–751 (2σ), respectively). The algorithm suggested a dating between AD 686 
and 774 in both models for Grave 89, representing the last phase in both sequences, with a 95.4% 
probability (Figs 18–19).  

Discussion

The modelling of the radiocarbon dates has revealed that besides the population described by Dezső 
Csallány and Gábor Lőrinczy, one can count with at least one more relatively large group in the Trans-
Tisza Region during the Early Avar Period, with burial customs characterised by NW–SE and W–E 
orientation and the use of simple shaft graves and graves with an end-wall shaft. In contrast to the 
‘traditional’ Early Avar burials in said region, these graves do not include horse skulls or leg bones, and 
cattle remains are also rare, but those of small ruminants are frequent. Sheep rump bones and hand-
formed vessels are also common additions. Besides Szarvas-Grexa-téglagyár Székkutas-Kápolnadűlő, 
cemeteries of this group include Békéssámson-Benda-tanya, the somewhat younger Szentes-Berekhát, 
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Fig. 17. Four-phase sequential model of the radiocarbon dates from Székkutas-Kápolnadűlő.
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Fig. 18. Calibration plots of the three-phase model of the radiocarbon data from Székkutas-Kápolnadűlő.
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Farkas-tanya I, and Pitvaros-Víztározó.78 The chronological position of the latter has been determined 
from the Early Avar-style find material and radiocarbon dates as the first half of the 7th century AD.

There are several fundamental differences between the ‘Early Avar population of the Trans-Tisza 
region’ described by Dezső Csallány and Gábor Lőrinczy and the communities buried in Szarvas 
and Székkutas, the most important of which is the time of use. In contrast to the two examined 
cemeteries, ‘traditional’ Early Avar ones usually do not contain any Middle or Late Avar artefacts, 
which suggests that the two great burial traditions overlap only partially in time. In addition to 
burial customs, there are important differences in material culture. The graves in Szarvas and Szék-
kutas are poor compared to the ‘classic’ Early Avar cemeteries of the region: weapons and Byzan-
tine coins are completely missing from their find material, and gold objects are extremely rare. The 
cosmetic sets typical in the region are absent from the graves of females. Additionally, there is a 
significant difference in grave disturbance: While only a few ‘classic’ Early Avar graves have been 
reopened in the region, the phenomenon is extremely common in Szarvas-Grexa-téglagyár and 
also is present to a lesser extent in Székkutas. 

In light of the above, it is a question when the Middle Avar find material appeared on the sites in 
focus. Scientific consensus has determined the onset of the Middle Avar Period at around AD 650.79 
It was accompanied by the appearance of a whole range of new artefact types: belts decorated 
with rectangular pressed mounts and complex mounts, braid plates, sabres, etc.80 The radiocarbon 
ages of Grave 189 of Szarvas and Grave 541 of Székkutas cover best the first half of the Middle Avar 
Period, as their 2σ intervals end around AD 660–670. These graves did not contain typical Middle 
Avar finds, but the importance of the deceased was clearly indicated by the weapons buried with 
them, which can be said to be quite rare in both cemeteries. In addition, tacks (especially stirrups) 
were also found in the graves. No Middle Avar belt set has been found in the Szarvas cemetery, 
in contrast to Székkutas, from where two burials containing such accessories (Graves 239 and 396) 
were radiocarbon dated; the results indicate that both are relatively young (AD 657–736, 666–737 
and AD 656–726, 673–751 (2σ), respectively).81 Similar data are known from other sites of the 
Trans-Tisza Region. Based on the solidi of Constans II and Constantine IV and radiocarbon dat-
ing, Grave 12 of Hajdúnánás-Fürj-halom-járás can be dated between AD 662 and 691 with a 95.4% 
probability, while Grave 19 was dug between AD 661 and 730 with a 79.1% probability.82 The burial 
customs characterising the cemetery differ from the two traditions presented above: the N–S ori-
ented shaft graves did not contain partial animal remains but only a separate horse burial and one 
with a horse harness. Remains of cattle, small ruminants, horses, and domestic geese occurred as 
food offerings.83 Grave 218 of the Pitvaros-Víztározó cemetery also contained a Middle Avar belt 
set. Radiocarbon dating suggested a relatively young age for this feature, too: AD 670–714 (1σ).84 
Based on these, it is conceivable that Middle Avar belt sets appeared later in the region than in 
the cemeteries of ‘innovative’ communities. For example, they appeared in the second quarter of 
the 7th century AD in Tiszafüred.85 In the future, it would be worth paying more attention to the  

78	 See Balogh et al. 2023, Madaras 1999, 33–39, 321; Bende 2017.
79	 See Szenthe et al. 2023, 445.
80	 Bóna 1970.
81	 The above-mentioned data have a probability of 68.3%.
82	 Siklósi 2014, 234.
83	 Rácz – Szenthe 2009, 324–325.
84	 See Siklósi – Lőrinczy 2017, 495, 4. táblázat. The individual date of the grave is AD 661–868 (2σ); see 

Siklósi – Lőrinczy 2017, 487, 1. táblázat.
85	 Szenthe et al. 2023, 470. It should be noted that they used 1σ dates, which resulted in a ‘narrower’ 

chronology.
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Fig. 19. Calibration plots of the four-phase model of the radiocarbon data Székkutas-Kápolnadűlő.
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dynamics of the spread of Middle Avar-type belt sets, for which radiocarbon tests should be car-
ried out on as many graves containing such accessories as possible.

The radiocarbon dates obtained for Grave 266 of Szarvas and Grave 89 of Székkutas were older than 
traditional archaeological dating: while their grave goods were dated typochronologically to the 
end of the 8th and the beginning of the 9th century AD, the calibrated intervals only included this 
period in the case of one of them. Several recent radiocarbon studies reached similar results. Frigyes 
Szücsi proposed a review of the previous dating of S-terminalled hair rings and spiral pendant ear-
rings.86 The record of the Pilismarót-Basaharc cemetery contained many artefacts that are tradition-
ally assigned to the very end of the Avar Period.87 However, the radiocarbon dating of the twenty 
graves indicated that the use of the cemetery ended earlier than expected.88 The data of Grave 266 of 
Szarvas and Grave 89 of Székkutas fit this picture well. However, whether the appearing contradic-
tions are caused by the relevant section of the calibration curve or whether we will have to rethink 
our previous knowledge about the end of the Avar Period in the future remains unanswered.89 

Conclusions

The paper presents the evaluation of the radiocarbon dates obtained from ten graves, five from 
Szarvas-Grexa-téglagyár and five from Székkutas-Kápolnadűlő; the sample taken from Grave 8 of 
Székkutas proved unsuitable for dating due to its low collagen content. The main goal of the in-
vestigation was to determine the chronological position of the graves with an end-wall shaft and/
or horse harness deposits and Early Avar-style grave goods, as well as of the graves with Middle 
Avar-style belt sets in Székkutas. The two previously published dates for Grave 266 of Szarvas and 
Grave 89 of Székkutas can help determine the time when the two sites were abandoned, but more 
measurements are needed to build a robust chronology. 

Due to the temporal distribution of the data and the shape of their probability distribution curves 
(depending on the course of the calibration curve, i.e. single or multi-modal), as well as the length 
of the intervals covered by them, the models built on the short radiocarbon series from of Szarvas 
and Székkutas led to robust and archaeologically useful results only in the case of Early and Middle 
Avar burials. Based on these, the graves containing Early Avar artefacts (Graves 200, 225, 366, and 
367 of Szarvas and Grave 51 in Székkutas) could clearly be dated to the Early Avar Period, more pre-
ciely between AD 600 and 650. Graves 189 in Szarvas and 541 in Székkutas contained both weapons 
and horse harnesses but no other objects facilitating accurate dating. Based on radiocarbon results, 
they could be dated to the Middle Avar Period; the end of their 2σ intervals is around AD 660–670.

This data nuances the existing picture of the Early Avar Period Trans-Tisza Region. Dezső Csallány, 
then Gábor Lőrinczy, described the local funerary tradition as characterised by E–W and NE–SW 
orientation, the presence of graves with longitudinal ledges, side-wall niches, or end-wall shafts, 
flayed animal remains, and a preference for sheep rump as a food offering. The cemeteries of 
Szarvas-Grexa-téglagyár and Székkutas-Kápolnadűlő, which also contain Early Avar finds, have 
been dated to the second half of the Avar Period based on their different rite. Although the availa-
ble radiocarbon data alone are not sufficient to clearly disprove this hypothesis, the available ones 
suggest that the two groups—i.e. the ‘traditional’ population of the Trans-Tisza Region and the 
founding generation of Szarvas-Grexa-téglagyár and Székkutas-Kápolnadűlő—could coexist. 

86	 Szücsi 2023.
87	 See Szőke 1992.
88	 Szenthe et al. 2023, 479.
89	 Both Hortobágy-Árkus and Tiszafüred-Majoros contained burials whose calibrated dates included the 

beginning of the 9th century AD (Szenthe et al. 2023, 475–479). 
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The graves with Middle Avar belt sets in the region could slightly younger than the consensual start 
of the Middle Avar Period (around AD 650). In connection with these, it was suggested that the new 
fashion did not appear at once in the entire territory of the Khaganate but perhaps even a genera-
tion earlier in the central places.90 Accurate interpretation of situations similar to the one observed 
in Székkutas and Pitvaros requires more Middle Avar graves to be radiocarbon-dated in the future.

From archaeological interpretation’s point of view, the radiocarbon dating of the two Late Avar 
burials proved unsatisfactory. However, this well-known problem for research can only be solved 
by sequential modelling of the radiocarbon dates of series taken from typochronologically signifi-
cant finds and intersecting graves.91
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