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Editor's ForewordThe Trz
inie
 Culture, Trz
inie
 Cultural Cir
le and Trz
inie
 Horizon are thenames of a 
ultural area in the borderland of Western and Eastern Europe atthe 2nd millenium BC. For over half a 
entury a dis
ussion has been going onover the taxonomi
 identi�
ation (
hronologi
al and spatial) and geneti
 and ethni
interpretation of this 
ultural unit.In the debate, the 1980's and 1990's mark a signi�
ant 
ognitive turn 
ausedby the growth of the 
orpus of sour
es, the use of systemati
 methods for the studyof mobile sour
es and the proliferation of regional 14C datings.The present volume of "Balti
-Ponti
 Studies" is an attempt to register thisbreakthrough and a proposal for a new �tting of the Trz
inie
 phenomenon intothe synthesis of Early Bronze Age Europe. The re
ords in
lude rudiments of newregional systematizations, foundations of their 
hronologies based on radio
arbondatings and a dis
ussion of the me
hanisms of so
io-
ultural 
hanges whi
h gaverise to the Trz
inie
 
ultural area and later 
ontributed to its disintegration.A long-term intention of this volume giving a multifa
eted view of the e�e
tsof the said 
ognitive breakthrough is to en
ourage a 
areful s
rutiny of the deve-lopment me
hanisms of the European Early Bronze Age Civilization, in parti
ularthe role played in them by the so
ieties inhabiting the drainages of the Balti
 andPonti
 Seas.



Editorial 
omment1. All dates in the B-PS are 
alibrated [see: Radio
arbon vol.28, 1986, and thenext volumes℄. Deviations from this rule will be point out in notes.2. The names of the ar
haeologi
al 
ultures (espe
ially from the territory ofthe Ukraine) are standarized a

ording to the English literature on the subje
t [e.g.Mallory 1989℄. In the 
ase of a new term, the author's original name has beenretained.3. The pla
e names lo
ated in the Ukraine have been transliterat from theversions suggested by the author (i.e. from the Belorussian, Ukrainian, Polish orRussian originals).



Balti
-Ponti
 Studiesvol. 6: 1998, 141-155PL ISSN 1231-0344Przemysªaw Makarowi
zABSOLUTE CHRONOLOGY OF THE TRZCINIECCOMPLEX IN THE VISTULA DRAINAGE IN THE LIGHT OF14C DATINGSIn the 1990's a number of radio
arbon dates have been obtained for settle-ment and sepul
hral assemblages of the Trz
inie
 Cultural Cir
le (TCC) in theVistula drainage [Czebreszuk 1996; Górski, Kadrow 1996; Kempisty, Wªodar
zak1996; Grossman 1998; Makarowi
z 1998b; 1998
℄. They have had a 
onsiderableimpa
t on the progress in the studies of the origins, development and 
hronologyof \Trz
inie
" groups in this area of Central Europe. Data on 14C 
hronologies forparti
ular regional versions of the TCC in the Vistula drainage di�er with respe
tto number and quality. Series of radio
arbon dates have been obtained only forKujawy and Maªopolska while dates for other regions are few (Distri
t of Cheªmno,Lublin area) | Fig. 1. There are no 14C dates for Mazowsze (Mazovia), one ofthe key regions for the re
onstru
tion of the origins of the Trz
inie
 phenomenon.In total 49 datings have been 
alibrated; 30 
ome from the drainage of the LowerVistula (Table 1) while 19 
ome from the areas on the Upper Vistula (Table 2). Inmost measurements bone material was used, few measurements utilized 
har
oaland in only one 
ase a molusk shells were used.In the study two 
omputer 
alibrating programs have been used: Radio
arbonCalibration <
alKN> April 1993, Dendro and Ar
haeologi
al Wiggle Mat
hing byBernhard Weninger and OxCal Program v. 2.18, 1995 by Christopher Bronk Ramsey.Both programs have been used to adjust single dates and to 
al
ulate the sum ofprobabilities of a series of dates (Table 1 and 2). The range of standard deviationwas 25 to 100 years with the majority of datings having a deviation of 40-45 years(see Table 2; Fig. 2). Thus it 
an be a

epted that, despite the fa
t that these are nothigh pre
ision datings, when their series are 
alibrated and distribution probabilitysums are 
al
ulated we re
eive a relatively narrow 
hronologi
al bra
ket for a given
ultural unit.The radio
arbon 
hronology generally 
on�rms the �ndings following fromthe adopted sequen
e of 
ultural 
hanges | worked out with purely ar
haeologi
almethods (mainly typology and stratigraphy)| related to the rise of the TCC [Górski
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F i g . 1. Sites from whi
h 
ome radio
arbon dates for Trz
inie
 Cultural Cir
le assemblages (A):1-�egotki, site 3; 2-Biskupin, site 2a; 3-Rybiny, site 14 and Rybiny, site 17; 4-Borowo, site 12; 5-Siniarzewo,site 1; 6-Ku
zkowo, site 5; 7-Pie
ki, site 1; 8-Zgªowi¡
zka, site 3; 9-Krusza Podlotowa, site 8; 10-�ernikiGórne; 11-Dube
zno, site 1; 12-Miernów, site II; 13-Dwikozy. Spatial range of the Trz
inie
 CulturalCir
le (B).1994; 1998; Górski, The Foundations. . . , in this volume; Górski, Kadrow 1996;Czebreszuk 1996; Makarowi
z 1998b; 1998
℄. Now, it turns out that the earliestTrz
inie
 assemblages may be identi�ed in the drainage of the Lower and MiddleVistula (Kujawy, Cheªmno Distri
t).Taking into a

ount individual 14C dates and 
omparing their 
alibration resultsobtained with the two programs, it 
an be a

epted that the period of transformationof the Iwno Culture (IC) into the Trz
inie
 Horizon (TH) and the origins of theearliest TH stru
tures in the area took pla
e between 
a 2000 and 1850 BC (Table 1;Fig. 3a; 3b and Fig. 4a; 4b). With the 
on�den
e rea
hing 68% one 
an determinethe length of development of the north Polish, lowland TCC bran
h to be 370 years



143T a b l e 1Radio
arbon datings of Trz
inie
 Cultural Cir
le assemblages in the drainage of the Lower andMiddle Vistula (Northern Poland)No. Cultural Site Laboratory Material Context Conv BP Cal BCunit number(taxon)* 
alKN OxCal(68,2%)1. IC III-TH 1 �egotki 1 Ki-6896 bones settlement 3605±50 1946±73 2040-1890feature (1.00)2. IC III-TH 1 �egotki 1 Ki-6102 bones settlement 3580±30 1900±55 1980-1890feature (1.00)3. IC III-TH 1 �egotki 1 Ki-6902 bones grave 3545±40 1837±64 1960-1870(0.75)4. IC III-TH 1 �egotki 1 Ki-6103 bones grave 3540±45 1835±67 1960-1870(0.66)5. IC III-TH 1 �egotki 1 Ki-6908 bones grave 3540±40 1831±63 1950-1870(0.68)6. IC III-TH 1 �egotki 1 Ki-6904 bones grave 3540±30 1829±55 1940-1870(0.76)7. IC III-TH 1 �egotki 1 Ki-6905 bones grave 3525±30 1819±51 1840-1780(0.53)8. IC III-TH 1 �egotki 1 Ki-6903 bones grave 3520±35 1816±54 1850-1770(0.62)9. IC III-TH 1 �egotki 1 Ki-6907 bones grave 3515±30 1811±51 1850-1770(0.73)10. IC III-TH 1 �egotki 1 Ki-6906 bones grave 3505±35 1805±55 1890-1770(1.00)11. IC III-TH 1 �egotki 1 Ki-6101 bones grave 3490±45 1798±65 1890-1750(1.00)12. TH 1 Biskupin 2a Gd-6664 bones dit
h 3630±100 1980±146 2140-1980(0.96)13. TH 1 Biskupin 2a Ki-6308 bones dit
h 3620±45 1954±64 2040-1930(0.87)14. TH 1 Biskupin 2a Ki-6309 bones dit
h 3610±45 1948±64 2040-1910(1.00)15. TH 1 Biskupin 2a Ki-6307 bones dit
h 3600±40 1938±61 2030-1910(1.00)16. TH 2 Rybiny 17 Ki-5589 bones settlement 3560±50 1854±77 1980-1870feature (0.76)17. TH 2 Rybiny 17 Ki-5125 
har
oal settlement 3520±40 1815±58 1850-1770feature (0.60)18. TH 2 Rybiny 17 Ki-5590 
har
oal settlement 3480±60 1780±81 1890-1740feature (1.00)19. TH 2 Rybiny 14 Gd-2297 
har
oal settlement 3470±80 1777±105 1900-1680feature (1.00)20. TH 2 Rybiny 17 Ki-5128 bones settlement 3450±60 1732±90 1880-1690feature (1.00)21. TH 2 Rybiny 17 Ki-5127 bones settlement 3420±55 1686±76 1780-1670feature (0.73)22. TH 2 Rybiny 17 Ki-5126 shells settlement 3390±45 1667±63 1750-1630feature (1.00)23. TH 1/ TH 3 Borowo 12 Ki-5608 
har
oal settlement 3520±60 1814±78 1940-1760feature (1.00)24. TH 1/ TH 3 Siniarzewo 1 Ki-5907 bones settlement 3410±40 1681±54 1770-1670feature (0.90)25. TH 1/ TH 3 Borowo 12 Ki-5605 
har
oal settlement 3380±55 1635±76 1760-1610feature (0.98)



144No. Cultural Site Laboratory Material Context Conv BP Cal BCunit number(taxon)* 
alKN OxCal(68,2%)26. TH 1/ TH 3 Siniarzewo 1 Ki-6503 bones settlement 3310±45 1561±59 1670-1520feature (1.00)27. TH 3 Ku
zkowo 5 Ki-6490 bones settlement 3305±40 1559±54 1640-1520feature (1.00)28. TH 6 Pie
ki 1 Ki-5682 bones settlement 3240±25 1477±30 1530-1500feature (0.42)29. TH 7 Zgªowi¡
zka 3 Ki-6886 bones settlement 3260±45 1499±58 1620-1510feature (0.97)30. TH 7 Krusza Gd-5118 bones grave 3190±60 1446±58 1530-1410Podlotowa 8 (1.00)Sour
e: Makarowi
z 1998b; 1998
* IC - Iwno Culture; TH - Trz
inie
 Horizon; IC III-TH 1 - transition stage (phase III of IC-TH 1)(from 1930 to 1560 BC | 
alKN, Fig. 4b) or 550 years (from 2050 to 1500 BC |Ox
al, Fig. 3b).At a slightly later time one should pla
e the origins of the Trz
inie
 Culture(TC) in the drainage of the Upper Vistula (Maªopolska). Single 
alibrated datespermit us to pla
e the origins of the (tamtejszy
h) TCC group between 1900 and1800 BC (Table 2; Fig. 4f). A

ording to the sum of probability distribution abovementioned dates 
al
ulated at the 68,2% 
on�den
e interval, the south Polish, old--highland TC developed between 1950 and 1700 BC (OxCal; Fig. 3e; 3f) or 1900--1690 BC (
alKN; Fig. 4e). Taking into a

ount, however, late datings of the so-
alled�ód¹ Phase feature from Dwikozy [�
ibior, �
ibior 1990℄, the upper time limit ofthe disintegration of Trz
inie
 groups on the Upper Vistula should be set at 
a1100/1050 BC (Table 2; Fig. 3f and Fig. 4f). CONCLUSIONSThe results of radio
arbon dating permit us to set the length of development ofthe lowland (Lower Vistula) TCC en
lave at maximum 500-550 years (Table 1; Fig.3b and Fig. 4b). The beginning of those Trz
inie
 stru
tures (2000-1850 BC) maybe equated with the late phase (phase III) of the IC [Makarowi
z, Taxonomi
. . . ,table 2, in this volume℄ with whi
h the said 
ultural 
omplex was geneti
ally related[Czebreszuk 1996; 1998; Makarowi
z 1998b; 1998
℄. Whereas the end falls around1500 BC, i.e. on the period of development of the 
lassi
 phase of the Tumulus



145T a b l e 2Radio
arbon datings of Trz
inie
 Cultural Cir
le assemblages in the drainage of the upper Vistula(Southern Poland)*No. Cultural Site Laboratory Material Context Conv BP Cal BCunit number(taxon)** 
alKN OxCal(68,2%)1. TC �erniki Górne Ki-5112 bones grave 3590±60 1914±93 2040-1890(1.00)2. TC �erniki Górne Ki-5113 bones grave 3570±55 1861±85 2030-1880(0.96)3. TC �erniki Górne Ki-5117 bones grave 3560±55 1851±82 1980-1870(0.74)4. TC Dube
zno 1 Gd-5124 
har
oal grave 3520±50 1813±67 1940-1760early phase (1.00)5 TC �erniki Górne Ki-5832 bones grave 3510±40 1806±58 1900-1760(1.00)6. TC �erniki Górne Ki-5829 bones grave 3495±50 1800±68 1890-1750(1.00)7. TC �erniki Górne Ki-5831 bones grave 3470±35 1753±65 1880-1740(1.00)8. TC Miernów II K-???? 
har
oal grave 3450±100 1744±129 1910-1640(1.00)9. TC �erniki Górne Ki-5830 bones grave 3420±40 1687±54 1770-1680(0.86)10. TC �erniki Górne Ki-5832 bones grave 3380±60 1636±80 1760-1610(0.95)11. �P Dwikozy Gd-1940 
har
oal burial 3040±50 1291±80 1400-1260house (1.00)12. �P Dwikozy Gd-3217 
har
oal burial 3040±40 1285±70 1390-1260house (1.00)13. �P Dwikozy Gd-1941 
har
oal burial 3020±40 1260±78 1320-1220house (0.66)14. �P Dwikozy Gd-3218 
har
oal burial 2960±40 1143±74 1270-1100house (1.00)15. �P Dwikozy Gd-3220 
har
oal burial 2940±35 1122±67 1220-1110house (0.88)16. �P Dwikozy Gd-1937 
har
oal burial 2920±50 1092±83 1220-1040house (0.96)17. �P Dwikozy Gd-1939 
har
oal burial 2920±50 1092±83 1220-1040house (0.96)18. �P Dwikozy Gd-3219 
har
oal burial 2890±40 1038±72 1160-1000house (1.00)19. �P Dwikozy Gd-1938 
har
oal burial 2890±50 1035±86 1160-1000house (0.95)Sour
es: �
ibior, �
ibior 1990; Taras 1995; Kempisty, Wªodar
zak 1996; Górski, Kadrow 1996* Ex
luding datings from Jasªo, site 1 and Trz
ini
a, site 1 (syn
reti
 TC and FC materials); a

ording to Gan
arski[1988; 1994℄** FC - F�uzesabony Culture; �P - �ód¹ Phase; TC - Trz
inie
 CultureCulture (TuC) 
a 1600-1400 BC (Table 1; Fig. 3
 and Fig. 4
) and shortly beforedeveloped assemblages of the Lusatian Culture (LC) appeared in that region (
a1450-1400 BC; Table 2; Fig. 3d and Fig. 4d) [Czebreszuk, Igna
zak, �o± 1997℄.The question of parallel development (over a relatively short time) of late TH
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F i g . 2. The distribution of standard deviation of datings for Trz
inie
 Cultural Cir
le assemblages.stru
tures and the early LC 
alls for further explanation; however, the most probablehypothesis suggests su
h a possibility as highly plausible [Czebreszuk, Igna
zak,Makarowi
z 1998℄.The length of development of the old-highland en
lave, determined on the ba-sis of radio
arbon 
hronology, is 800-900 years at the maximum (Table 1; Fig. 3f andFig. 4f). The initial stage of the TC in the area goes as far ba
k as 1900/1850 BC,whereas the �nal stages of its development o

ur around 1100/1050 BC. Ex
ludingthe series of dates for the grave assemblage from Dwikozy, the period must be shor-tened to 250-300 years (Table 2; Fig. 3e and Fig. 4e). In the literature a hypothesishas be
ome established 
laiming that early Trz
inie
 assemblages appeared in thedrainage of the Upper Vistula at the time when the settlements of the Mierzano-wi
e Culture (MiC) still were fun
tioning there (late phase) [Górski, Kadrow 1996;Górski 1998; Kadrow 1998℄ | see Fig. 4. TC populations were 
onsidered there asan alien fa
tor migrating to western Maªopolska from north-western Poland. The�nal phases of development of Trz
inie
 groups were 
ontemporaneous there withthe early LC. The la
k of radio
arbon datings for the LC in the drainage of theUpper Vistula prevents us from pre
isely determining the origins of this group inthe area in question. On the basis of other data (typology, stratigraphy, settlementgeography analysis et
.) it is assumed that it originated at the end of BD period[Górski, The Foundations. . . , in this volume℄. In view of this, the \Trz
inie
-Lusa-tian" transformation may have lasted here about 100-150 years [Górski 1994; 1997;1998; Górski, The Questions. . . , in this volume℄.Summing up, it should be stressed that radio
arbon dates from the Vistuladrainage 
on�rm the o

urren
e of the stages of 
o-existen
e (or syn
hronous exi-sten
e) of TCC so
ieties both with Early Bronze populations (IC in the north ofPoland, MiC in the south) and LC populations (in the north of Poland) | Fig. 4.
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F i g . 3. The sum of probablity distribution for: 3a-transition stage from Iwno Culture to Trz
inie
Horizon; 3b-Trz
inie
 Horizon (Northern Poland); 3
-Tumulus Culture (Northern Poland); 3d-LusatianCulture (Northern Poland); 3e-Trz
inie
 Culture (Southern Poland; ex
luding Dwikozy); 3f-Trz
inie
Culture (Southern Poland; in
luding Dwikozy).
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F i g . 4a. The sum of probability distribution for transition stage from Iwno Culture to Trz
inie
 Horizon.
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F i g . 4b. The sum of probability distribution for Trz
inie
 Horizon (Northern Poland).
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F i g . 4
. The sum of probability distribution for Tumulus Culture (Northern Poland).
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F i g . 4d. The sum of probability distribution for ÿthe Bronze Age" Lusatian Culture (Northern Poland).
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F i g . 4e. The sum of probability distribution for Trz
inie
 Culture (Southern Poland; ex
ludingDwikozy).
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F i g . 4f. The sum of probability distribution for Trz
inie
 Culture (Southern Poland; in
luding Dwikozy).
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F i g . 5. Generalized version of the 
ultural and 
hronologi
al systematization for the Vistula Drainage--Basin (on the basis of radio
arbon datings). 1-Lower Vistula Drainage: IC-Iwno Culture; TH-Trz
inie
Horizon; Tu-Tumulus Culture; LC-Lusatian Culture. 2-Upper Vistula Drainage: MiC-Mierzanowi
e Cul-ture; TC-Trz
inie
 Culture.



155This seems to be yet another argument to reje
t the 
ultural bri
k theory (Clarke1968), the spe
ter of whi
h has haunted the Central European literature until re-
ently. The 14C 
hronology 
on�rms the fa
t that TCC groups appeared on theLower and Middle Vistula earlier than in its Upper Drainage (Fig. 5). The originsof the Trz
inie
 phenomenon were 
onne
ted with the north when
e in relativelyshort time TCC so
ieties migrated to the south, to the old-highland region [Czebre-szuk 1996; 1998; Czebreszuk, \Trz
inie
". . . , in this volume; Kadrow, Górski 1996;Górski 1998; Górski, The Foundations. . . , in this volume; Makarowi
z 1998b℄.Translated by Piotr T. �ebrowski
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