Dendrochronological
Research at the Mediaeval
Roof Structure of the
Calvinist (Former Franciscan)
Church in Targu Mures

B Abstract: The article presents the den-
drochronological researches conducted be-
tween 2010 and 2013 at the tower and the
choir roof structure of the Calvinist Church
in Targu Mures. Corroborated with already
known historical data, the information ob-
tained throughout the analysis helps clari-
fving the chronology of construction and
subsequent repairs implemented on the
building. Furthermore, the article also pre-
sents the hypothetical reconstruction of the
rafters in the choir’s roof structure, dated to
the end of the 15" century, contributing to
our knowledge about this historical period.

B Keywords: Targu Mures, fortified church,
Franciscan church, dendrochronology, his-
toric roof structure, tower, dating

B The main events from the building his-
tory of the Calvinist Church in Targu Mures
are already known. The Franciscans ap-
peared in Targu Mures in the early 14" cen-
tury, and according to art historians, their
imposing church, which still stands today,
was already finished around 1400.° In ad-

1 Istvan BOTAR, archaeologist, Szekler Mu-
seum of Ciuc, Transylvanian Dendrochrono-
logical Laboratory, Miercurea Ciuc, Romania;
GRYNAEUS Andras, PhD, archaeologist, Hun-
garian Dendrochronological Laboratory, Buda-
pest, Hungary; TOTH Boglérka, archaeologist,
University of Szeged, Hungary, and Transylva-
nian Dendrochronological Laboratory, Miercu-
rea Ciuc, Romania; Denis WALGRAFFE, ar-
chaeologist, Barzava, Roméania.

2 The present article is the summary of a study
published in Hungarian in 2013: Istvan
BOTAR et al., “Dendrokronoldgiai vizsgélatok
a marosvasarhelyi vartemplomban,” Marisia
33 (2013): 291-315.

3 Géza ENTZ, “A marosvasarhelyi reformétus
templom,” in Marosvdsdrhely és vdrtemplo-
ma, ed. Endre MEDVIGY (Budapest: Raday
Gytjtemény, 1990), 41, 44; Idem, Erdély épi-
tészete a 14-16. szdzadban (Kolozsvér: Erdé-
lyi Mazeum-Egyesiilet, 1996), 74, 108 (“Ma-
rosvasarhelyen 1400 koriil épiilt a ferencesek
nagymeéreti temploma és kolostora.” [The
large church and monastery of the Francis-
cans was built in Targu Mures around 1400.]);
Zoltan SOOS, “A marosvasdrhelyi ferences
templom és kolostor,” in Arhitectura religioasa
medievala din Transilvania, vol. 2, ed. Adrian
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Cercetare dendrocronologica

la sarpanta medievala a Bisericii
Reformate (fosta franciscana)
din Targu Mures

B Rezumat: Articolul prezinta cercetdrile dendrocronologice desfasurate intre
2010-2013 la turnul si sarpanta corului Bisericii Reformate din Targu Mures.
Coroborate cu date istorice deja cunoscute, informatiile obtinute in decursul
analizelor contribuie la clarificarea cronologiei constructiei si a reparatiilor
ulterioare suferite de cladire. Pe langa acestea, articolul prezintda reconstructia
Ipotetica a fermelor sarpantei corului datat la sfargitul secolului al XV-lea, con-
tribuind la cunoasterea acestei perioade istorice.

B Cuvinte cheie: Targu Mures, biserica fortificata, biserica franciscana, den-
drocronologie, sarpanta istorica, turn, datare

B Principalele momente din istoria cladirii Bisericii Reformate din Targu
Mures sunt cunoscute. Calugarii franciscani au aparut in Targu Mures la in-
ceputul secolului al XIV-lea si, conform istoricilor de arta, in jurul anului
1400 impozanta biserica in stil gotic care exista si astazi era deja terminata.®
Pe langa argumentele de istoria artei, pentru datarea primei faze este esenti-
ala si o inscriptie datata cu anul 1442, cu numele lui Ioan DE HUNEDOARA
incizat in tencuiala turnului, vizibila inca la inceputul secolului al XX-lea.*
Biserica avea si doua clopote medievale a caror descriere o cunoastem din
relatarea lui Balazs ORBAN.®

1 Istvan BOTAR, arheolog, Muzeul Secuiesc al Ciucului, Laboratorul Dendrocronologic
din Transilvania, Miercurea Ciuc, Roménia; Andrds GRYNAEUS, dr., arheolog, Labo-
ratorul Dendrocronologic din Ungaria, Budapesta, Ungaria; TOTH Boglarka, arheolog,
Universitatea din Szeged, Ungaria si Laboratorul Dendrocronologic din Transilvania,
Miercurea Ciuc, Roménia; Denis WALGRAFFE, arheolog, Barzava, Roménia.

2 Studiul actual este rezumatul unui articol publicat in limba maghiara in 2013: Istvan
BOTAR, Andras GRYNAEUS, Boglarka TOTH, Denis WALGRAFFE, Dendrokronoldgiai
vizsgdlatok a marosvasarhelyi vartemplomban, in ,,Marisia”, nr. 33/2013, 291-315.

3 Géza ENTZ, ,A marosvésarhelyi reformatus templom”, in Endre MEDVIGY (ed.), Ma-
rosvdsarhely és vartemploma, Budapest, Raday Gy(jtemény, 1990, 41, 44; Idem, Erdély
épitészete a 14-16. szdzadban, Kolozsvar, Erdélyi Mizeum-Egyestilet, 1996, 74, 108
(,Marosvasarhelyen 1400 kortil épult a ferencesek nagyméret(i temploma és kolosto-
ra.”) [Biserica i manastirea franciscana de dimensiuni mari a fost construita in Targu
Mures in jurul anului 1400.]; Zoltan S00S, ,A marosvaséarhelyi ferences templom és
kolostor”, in Adrian Andrei RUSU, Péter SZOCS (coord.), Arhitectura religioasd medievald
din Transilvania, vol. II, Satu Mare, Editura Muzeului Satmarean, 2002, 146-180; San-
dor TONK, Marosvasarhely — A vartemplom és a var, Kolozsvar, Kriterion — Utilitas, 2006.

4 Lajos KELEMEN, A nydrddremetei fesziilet, in ,Erdélyi Mizeum” 1-2/1945, 62.

5 Baldzs ORBAN, A Székelyfold leirasa, vol. IV, Pest, Panda és Frohna Kényvnyomdéja,
1870, 128. Conform opiniei lui Elek BENKO, pe baza formei literelor, datarea unuia
dintre clopote poate fi pusa la cumpéna dintre secolele al XIV-lea gi XV-lea. Vezi: Elek
BENKO, Erdély kozépkori harangjai és bronz keresztelémedencéi, Budapest — Kolozsvar:
Teleki Laszl6 Alapitvany — Polis, 2002, 304.
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B Foto 1. Biserica Reformatd din Targu Mures, corul si turnul dinspre sud © Autorii B Foto 2. Vedere esticd a sarpantei corului © Autorii
B Photo 1. The Calvinist Church in Targu Mures, the choir and tower from south © Authors B Photo 2. Eastern view of the choir’s roof structure © Authors

Scopul primar al cercetérilor dendrocronologice efectuate intre 2010 si

2013 la biserica reformatd a fost colectarea unor date noi privind istoria cla-
dirii.® Prelevarile si analiza probelor din 2010-2011 au fost posibile datorita
sprijinului Muzeului Judetean Mures, in timp ce completarea datelor si no-
ile analize din 2013, respectiv intocmirea raportului final au fost finantate
prin programul Fondului National pentru Cercetare Stiintifica din Ungaria
(OTKA, K 100983: Cercetarea dendrocronologica a structurilor si instalatiilor
istorice de lemn din Transilvania). Analiza probelor a fost efectuata la labora-

torul dendrocronologic din Miercurea Ciuc.

In prima faza a cercetarii, am analizat elementele de lemn din turn. In-
teriorul turnului este acoperit cu o tencuiala relativ noud, de aceea nu s-a

6 Despre metoda dendrocronologiei vezi: Fritz Hans SCHWEINGRUBER, Der Jahrring.
Standort, Methodik, Zeit und Klima in der Dendrochronologie, Stuttgart, Kessel, 1983;
John FLETCHER (ed.), Dendrochronology in Europe. Principles, Interpretations and

Applications to Archaeology and History, Oxford, BAR, 1978.

dition to art historical dating, an important
handhold for the first phase was an inscrip-
tion dated with the year 1442 and the name
of John HUNYADI incised in the tower’s
rendering, still visible at the beginning of
the 20" century.* The church also had two
mediaeval bells, which are known from the
description of Baldzs ORBAN.’

Andrei RUSU and Péter SZOCS (Satu Mare:
Editura Muzeului Satmarean, 2002), 146-180;
Sandor TONK, Marosvdsdrhely — A vartemplom
és a var (Kolozsvar: Kriterion — Utilitas, 2006).

4 Lajos KELEMEN, “A nyaradremetei fesziilet,”
Erdélyi Mtazeum 1-2 (1945), 62.

5 Balizs ORBAN, A Székelyfold leirasa, vol. 4
(Pest: Panda és Frohna Kényvnyomdéja, 1870),
128. According to Elek BENKO, based on the
lettering, one of the bells can be dated to the
turn of the 14™ century, see Elek BENKO,
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W Fig. 1. Releveul fermei nr. 5 (ferma principald) cu marcarea semnelor de dulgherie © Autorii, 2011 B Fig. 2. Releveul fermei nr. 12 (fermd secundard) cu marcarea

semnelor de dulgherie © Autorii, 2011

W Figure 1. The survey of (main) truss no. 5 with the indication of the carpenters’ (assembly) marks © Authors, 2011 B Figure 2. The survey of (secondary) truss no. 12

with the indication of the carpenters’ (assembly) marks © Authors, 2011
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The basic objective of the dendrochro-
nological research carried out between 2010
and 2013 at the Calvinist church was to gain
new data regarding its building history.® The
fieldwork and wood sample analysis con-
ducted in 2010-2011 were funded by the
Mures County Museum, while the data com-
pletion and new analyses from 2013, respec-
tively writing the final report were financed
through the Hungarian Scientific Research
Fund (OTKA) project (K 100983: Dendro-
chronological researches on historical wood
structures and installations in Transylva-
nia). The analysis of wood samples was car-
ried out in the dendrochronological labora-
tory of Miercurea Ciuc.

The first step of the research was to
examine the tower’s timber elements. Due
to the fact that the tower’s inner wall sur-
face was rendered relatively recently, we
could not determine whether its beams are
contemporary with the building, or were
they inserted later. The dendrochronologi-
cal analysis of the tower’s wood samples
revealed that these could only inform on
the period when the tower was repaired,
without determining its construction date.
We hope that during subsequent researches
or conservations, in situ timber elements
might be revealed under the plaster, which
may date the tower’s first phases.

In the tower’s case, from the nine sam-
ples, one originates from a tree felled in the
winter of 1602/1603 and two in the sum-
mer of 1603. The other samples are coeval,
originating from trees felled around 1602
and 1603. This means that the joists, the
bell structure that preceded the current
one, and the spire were all set in location
concomitantly. The dendrochronological
dating is clearly consistent with histori-
cal sources about the invasion of the town
in 1601 and the attack on the church.” It
seems, thus, that at this point the tower’s
original inner structure and spire burned
down completely and were rebuilt from
oaks felled between 1602 and 1603.

The seemingly mediaeval oak roof
structure over the choir caught our atten-
tion during the 2010 research of the tower,
which raised the possibility of obtaining
important information on the church con-
struction phases. The issue was rendered
doubtful by clear written sources on sever-
al fires in the early 17" century. According
to the report of Ferenc NAGY SZABO from
Targu Mures: “In the year 1601, when they
first attacked the monastery and some of its
goods, [...] they went into the church, not
only damaging it, but also burning every-
thing — tower, church, school. [...] The first

Erdély kozépkori harangjai és bronz kereszteld-
medencéi (Budapest — Kolozsvar: Teleki Lasz16
Alapitvany - Polis, 2002), 304.

6 On the methodology of dendrochronology see
Fritz Hans SCHWEINGRUBER, Der Jahrring.
Standort, Methodik, Zeit und Klima in der Den-
drochronologie (Stuttgart: Kessel, 1983); John
FLECHTER, ed., Dendrochronology in Europe.
Principles, Interpretations and Applications to
Archaeology and History (Oxford: BAR, 1978).

7 “Maros-Vésérhelyi Nagy Szab6 Ferencz Memo-
rialéja,” in Erdé]yi Torténelmi Adatok, vol. 1, ed.
Imre MIKO (Kolozsvér: Reformatus Fétanoda
Nyomdaéja, 1855), 76.
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B Fig. 3. Releveul fermei nr. 14 (fermd secundard intdritd) cu marcarea
semnelor de dulgherie © Autorii, 2011

B Figure 3. The survey of (the reinforced, secondary) truss no. 14 with the
indication of the carpenters’ (assembly) marks © Authors, 2011

putut determina daca grinzile inzidite sunt contemporane cu zidul sau au
fost agezate pe pozitiile actuale ulterior. in urma analizei probelor de lemn
din turn, s-a evidentiat faptul ca acestea vor relata doar despre perioada de
reparatii, nu si despre data construirii turnului. Speram ca in viitor, in cursul
unor cercetdri sau restaurari, vor aparea sub tencuiala si cateva elemente in
situ a céror analizd va data primele faze ale turnului.

Din cele noua probe din turn, una provine dintr-un copac taiat in iarna
anilor 1602/1603, alte doua din copaci doboréti in vara anului 1603. Celelalte
probe sunt contemporane cu acestea, din copaci taiati in jurul anilor 1602-
1603. Astfel putem afirma ca grinzile de podea, structura clopotelor anterioare
celor de azi si coiful turnului au fost montate in aceeasi perioada. Datele den-
drocronologice sunt in conformitate perfecta cu relatarea izvoarelor istorice

B Foto 3. Semne de dulgherie pe elementele de stejar ale sarpantei © Autorii
B Photo 3. Carpenters’ (assembly) marks on the roof structure’s oak beams © Authors
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B Fig. 4. Semne de dulgherie pe elementele din diferitele faze de constructie © Autorii
W Figure 4. Carpenters’ (assembly) marks on the elements of the different construction phases
© Authors

despre invazia orasului in 1601 si despre atacurile suferite de biserica.” Se
pare deci ca atunci structura interioara originala si coiful turnului au ars si au
fost reconstruite din grinzi de stejar care provin din copaci din anii 1602-1603.

Cu ocazia prelevarii probelor din turn in anul 2010, am remarcat cu sur-
prindere garpanta de stejar a corului, care ne-a parut a fi medieval, cu poten-
tial ridicat pentru colectarea unor date importante privind etapizarea biseri-
cii. Presupunerile noastre erau ,slabite” de datele destul de concrete privind
incendiile de la inceputul secolului al XVII-lea. Martorul contemporan local
Ferenc NAGY SZABO scria: ,,in anul 1601, cand au atacat pentru prima oara
manastirea gi unele bunuri ale sale, [...] au intrat in bisericd, nu numai dis-
trugdnd, dar si incendiind totul — turnul, biserica, scoala. [...] Prima data au
napadit biserica si turnul intr-o dupa-amiaza in jurul zilei Sfantului Lauren-
tiu in anul 1601, si au ars biserica, turnul si scoala.”® Cu ceva timp mai tarziu

7 Ferenc NAGY SZABO, ,Maros-Vésarhelyi Nagy Szabé Ferencz Memorialéja”, in: Imre MIKO
(ed.), Erdélyi Torténelmi Adatok, vol. 1, Kolozsviér, Reformatus Fétanoda Nyomdaja, 1885, 76.

8 Traducere libera. Textul original: ,1601-k esztendében legeldszor hogy a klastromot
felverték vala és azoknak egyetmads javait [...] a templomba koltoztek vala, nem csak
felverék, de ugyan meg is égeték mind — tornyot, templomot, eskolat. [...] Els6ben
1601-k esztenddben szent Lérincz nap téjatt a klastromot, szentegyhazat verék fel egy
délutan-tajban, és el is égeték ugyan mind a szentegyhazat, tornyat, eskolat.”

time, they ravaged the church and the tow-
er one afternoon around the day of Saint
Lawrence in the year 1601, and they burnt
the church, the tower, and the school.”® A
little later, the building suffered another
attack: “the second time before the dawn
of the Corpus Christi feast day in the year
1602 [...].”°

The roof structure above the choir con-
sists of 22 trusses. Starting with the first
western truss, every second truss is a main
one, with three posts in tension, two collar
beams and an upper collar. On a transversal
direction, the two lateral posts in tension
are strengthened by angle braces and coun-
terbraces, and the central one by slanted
struts in tension reaching towards the up-
per level. Longitudinal bracing is ensured
by lower and upper plates connected with
counterbraces.

The original secondary trusses can only
be reconstructed hypothetically, as during
subsequent interventions certain elements
were consistently removed. However, the
traces of joints and carpenters’ marks sug-
gest their existence within the original
structure. The secondary trusses were
braced by two collar beams, an upper col-
lar, and angle braces.

8 TFree translation. The original text: “1601-k
esztendében legeldszor hogy a klastromot fel-
verték vala és azoknak egyetmads javait [...] a
templomba koltoztek vala, nem csak felverék,
de ugyan meg is égeték mind - tornyot, temp-
lomot, eskoléat. [...] Elsében 1601-k eszten-
dében szent Lérincz nap tajatt a klastromot,
szentegyhazat verék fel egy délutan-tdjban, és
el is égeték ugyan mind a szentegyhdzat, tor-
nyat, eskolat.”

9 Free translation. The original text: “Méasodszor
1602-k esztendében trnapjara viradélag haj-
nal el6tt [...].” Both texts: ibidem, 60, 69, 71.

trusses (N) 18 1716 15 1413 12 11 10 9 8 7 6 5 32 119 20 21
AT R T A A
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] 1 3 4
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trusses (S)
main trusses

12 3 4 5 6 789 1011 1213 14 151617 18 19 20 21 22
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W Fig. 5. Sistemul de numerotare a fermelor pe partea sudicd si nordicd a sarpantei © releveu Miklés KOLLG, 2011
W Figure 5. The trusses’ numbering system on the roof structure’s southern and northern sides © survey, Miklés KOLLG, 2011
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M Foto 4. Semne de dulgherie pe un cdprior nordic
© Autorii

B Photo 4. Carpenters’ (assembly) marks on a northern

rafter © Authors

The oak beams were secured with dove-
tail halving or mortise and tenon joints. The
structure contains elements that were in-
troduced during a subsequent repair (they
have no carpenters’ marks and their wood-
working quality differs), as well as some
elements with carpenters’ marks, which are
not in their original place.

The trusses were numbered 1 to 22
from west to east. However, while on the
southern side the markings are in ascend-
ing order (one line on truss 1, 21 lines on
truss 21), on the northern side the num-
bering is different. It starts from the east,
not from the first, but from the fifth truss
(which is truss 18 from the west). Here,
a single mark can be seen, the number of
these increasing towards west. In the case
of the eastern trusses, the marking system is
identical (19-22) with the one on the south-
ern side, with a west-east orientation.

The marks indicating the truss order
are consistently on the eastern side of the
elements: lines were used on the south-
ern side, crosses in the central part, and
lightning-shaped marks on the northern
side of the trusses. In the case of the col-
lar beams and upper collars, usually both
ends were marked, while the tie-beams
were incised with tree marks (southern,
central, and northern side). The elements’
joining was eased by marking all elements
with the same signs, although this system is
not always consistent. For example, on the
southern rafter of truss 4, the four lines can
be found next to each point of connection
with another element (six in total), but in
the case of trusses 20 and 21, the 20, respec-
tively 21 lightning-shaped marks appear
only in two places: at the rafter-tie-beam
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evenimentele s-au repetat: ,a doua oara inainte de zorul zilei de sdrbatoare
Corpus Christi in anul 1602 |[...].”

Sarpanta deasupra corului este compusa din 22 de ferme, din care, ince-
pand cu prima ferma dinspre vest, fiecare a doua ferma este ferma principala
cu trei bare de agatare, doua traverse si 0 moaza. In sectiunea transversala,
cele doua bare exterioare sunt intarite cu coltare si contrafige, iar cea din
mijloc cu arbaletriere spre nivelul superior. Sistemul planar longitudinal de
rigidizare este compus din télpi inferioare si superioare legate cu contrafige.

Fermele secundare originare pot fi reconstruite doar ipotetic, fiindca in
cursul interventiilor ulterioare cateva elemente au fost demontate sistematic.
Totusi, urmele de imbinare si semnele de dulgherie atesta prezenta acestora
in structura originald. Fermele secundare erau intarite cu doua traverse, moa-
za si coltare.

Grinzile de stejar erau fixate cu tegire in forma de coada de rAindunica si
cepuire. In urma interventiilor ulterioare in structura mai multe elemente se
afla in pozitii secundare (fara semn de dulgherie, prelucrare diferita), iar céte-
va elemente cu semn de dulgherie nu se afla pe locul original.

9 Traducere libera. Textul original: ,Mésodszor 1602-k esztendében trnapjara viradélag
hajnal el6tt [...].” Ambele citate: ibidem, 60, 69, 71.
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W Fig. 6. Relatia internd si datarea probelor de stejar din secolul al XV-lea ale sarpantei (inelele din
alburn marcate cu gri deschis) © Autorii

W Figure 6. The relative chronological relation and dating of the roof structure’s 15 century oak samples
(sapwood rings with light grey) © Authors
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W Fig. 7. Relatia internd si datarea probelor de stejar din secolele al XVI-lea si XVll-lea ale sarpantei
(inelele din alburn marcate cu gri deschis) © Autorii

W Figure 7. The relative chronological relation and dating of the roof structure’s 16" and 171 century oak
samples (sapwood rings with light grey) © Authors
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M Fig. 8. Elementele istorice datate ale sarpantei (cu gri deschis cele din secolul al XV-lea, cu griinchis cele din secolul al XVI-lea si XVll-lea; folosind releveul lui

Miklés KOLLG, 2011) © Autorii

M Figure 8. Dated historical elements of the roof structure (with light grey those from the 15" century, with dark grey those from the 16" and 17" centuries, using the

survey of Miklés KOLLO, 2011) © Authors

Numerotarea fermelor incepe dinspre vest de la 1 pana la 22, fiind conti-
nua pe partea sudica in ordine crescatoare (un semn pe prima ferma, 21 pe a
21-a ferma), dar pe partea nordica aceasta numerotare este diferita. Ea incepe
dinspre est, dar nu de la priméa ferma4, ci de la a 5-a (aceasta fiind a 18-a din-
spre vest). Aici se afla un singur semn gi numarul acestora creste spre vest.
La fermele estice numerotarea este identica (19-22) cu cea din latura sudica,
cu orientarea vest-est.

Semnele care arata ordinea fermelor sunt consecvent pe partea estica a
elementelor: pe partea sudica linii, pe partile mijlocii cruci, iar pe partea nor-
dica a fermelor, semn in forma de fulger. Pe traverse gi moaza, de obicei, se
pot gasi ambele semne, iar pe corzi trei semne (latura sudica, mijloc, nordi-
cd). imbinarea elementelor a fost inlesnitd prin marcarea fiecirui element cu
acelagi semn, desi acest sistem nu este consecvent. De exemplu, pe capriorul
sudic al fermei a 4-a, cele patru linii figureaza la fiecare pozitie de intalnire cu
un alt element (in total de sase ori), dar pe fermele 20-21, fulgerele in numar
de 20, respectiv 21, apar doar in doua locuri: imbinarea capriori-coarda. Ele-
mentele din structura de rigidizare longitudinala sunt gi ele marcate pe latura
sudicd sau nordica. Putem afirma deci ca marcarea cu semne a structurii se
bazeaza pe o conceptie logica si consecventa, fiecare element fiind marcat cu
semnul potrivit pozitiei sale originale.

In afara reparrii si schimbarii unor elemente de stejar intr-o faza ulterioa-
rd, structura a trecut printr-o reabilitare de proportii: sub structura de stejar
a fost amplasata o structura de molid cu longeron si grinzisoare si, in acelasi
timp, sase ferme au fost intarite cu bare de agatare care au inlocuit elementele
originale. Aceasta interventie a fost executata conform planurilor lui Laszlé
DEBRECZENTI (1941).%

Din acoperisul de stejar al corului, am prelevat, pentru analize dendrocro-
nologice, un total de 37 de probe: in 2010 — 6 probe (15-20), in 2011 — 5 probe
(21-23, 32-33), iar in 2013 — 26 de probe (40-65). Specia lor a fost determinata
prin analiza xilotomica, fiind executate din stejar (Quercus sp).

Dupéa maésurarea inelelor anuale, seriile obtinute au fost comparate intre
ele atat vizual cat si cu software-ul de specialitate. in urma acestei analize,

10 Ferenc BALOGH, Debreczeni LaszI6. Az épitd és iparmiivész, Bukarest, Kriterion, 1983, fig. 37.
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connection. The elements of the longitu-
dinal bracing system were also marked on
their southern or northern sides. Thus, we
can ascertain that the structure’s marking is
based on a logical and consistent concept,
each element being marked according to its
original position.

In addition to the repair and replace-
ment of some of the oak elements in a
subsequent phase, the structure also went
through a large-scale intervention, as there
is a spruce structure with header beams and
trimmers located under the oak structure.
Concurrently, six trusses were strength-
ened with hanging trusses, which replaced
the original elements. This intervention
was implemented on the basis of Lészlo
DEBRECZENT's designs (1941).1°

We took for dendrochronological analy-
sis a total of 37 samples from the oak roof
structure above the choir: 6 samples in
2010 (15-20), 5 samples in 2011 (21-23,
32-33), followed by 26 samples in 2013
(samples 40-65). The xylotomic analysis
determined the wood species as being oak
(Quercus sp.).

After measuring the samples’ growth
rings, we compared the tree-ring sequences
visually, as well as with the help of spe-
cialty software. The analysis revealed that
the 29 samples are not of the same period,
but can be classified into two groups, the
first one with 17, and the other one with
11 samples. The combined sequences of the
two groups were cross-dated with the dated
Transylvanian oak chronologies, the results
being as follows:

10 Ferenc BALOGH, Debreczeni LdszI6. Az épité
és iparmiivész (Bucharest: Kriterion, 1983),
image no. 37.




—the 109-year-long tree ring sequence
of the 17 samples was dated with very
high comparative values to the Saxon
and Odorheiu Secuiesc regions’ chro-
nologies between 1372 and 1480;"!

— the second united sequence of the 11
samples, of 48 year-long, was dated
between 1555 and 1602."*

It is worth noting that the 15" century
samples are all from trees of at least 80-
90 years of age, while the early 17" cen-
tury samples originate from young trees, of
around 40-60 years old.

Although the structure appears to be
uniform, the analysis of the wood samples
clearly shows two separate phases, one for
the 1480s and the second one around 1603.
Even in light of the dating, it is impossible
to distinguish the two phases based on the
external appearance of the elements alone.
The late 15" century elements seem to be
darker in colour and their carpenters’ marks
seem to be wider, however, these are not
consistent features. The reinterpretation
of the dendrochronological data and of the
carpenters’ marks brought about a logical
explanation: the four eastern trusses (19-22,
counting from the west) are composed ex-
clusively from elements of the early period,
from the 1480s, while several longitudinal
elements (lower and upper plates) are in-
terrupted between trusses 18 and 19, thus
they seem to compose a different structure.
At the same time, the beams dated to the
early 17" century are concentrated on the
structure’s northern part, respectively on
the elements that are in direct connection
with the area of the northern tower, while
on the southern side, the lower plates and
some of the rafters in the middle and east-
ern part are earlier.

11 Comparison values: the Saxon chronology:
t=14.56, Gw=288.0/99.9%, the Odorheiu Secu-
iesc chronology: t=12.26, Gw=83.8/99.9%.

12 Comparison values with the Odorheiu Secuiesc
chronology: t=8.05, Gw=75.7/99.9%.
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s-a adeverit ca cele 29 de probe nu sunt contemporane, ci se divid in doua
grupuri separate, primul cu 17 si al doilea cu 11 probe. Seriile unite ale celor
doua grupuri au fost comparate cu cronologiile de stejar ardelene deja datate,
iar datarile sunt urmatoarele:

—seria unita a 17 probe cu o lungime totala de 109 ani/inele a fost datata
cu o valoare destul de mare de cronologia sdseasca si din zona Odorheiu
Secuiesc intre anii 1372-1480;"!

—a doua serie unita a celor 11 probe cu o lungime de 48 ani a fost datata
intre 1555-1602."

De mentionat ca probele din secolul al XV-lea provin din copaci cu o var-
std minima de 80-90 de ani, cele de la inceputul secolului al XVII-lea provin
din arbori tineri in jur de 40-60 de ani.

Desi aparent structura este uniforma, rezultatul dendrocronologic atesta
doua faze separate, una in anii 1480 si o a doua in jurul anului 1603. Chiar si
cunoscand datarile, separarea acestor doua faze doar pe aspectul exterior al
elementelor nu este posibila. Elementele de secol XV par a fi mai inchise la
culoare gi semnele de dulgherie par a fi mai late, dar aceste aspecte nu sunt
totusi consecvente. Reinterpretarea datelor dendrocronologice si a semnelor
de dulgherie a adus o explicatie logica: cele patru ferme estice (19-22, nume-
rotate dinspre vest) sunt compuse exclusiv din elemente din perioada veche,
din anii 1480, in timp ce mai multe elemente longitudinale (tdlpi inferioare
si superioare) sunt taiate intre fermele 18-19, deci par a alcatui o structura
diferita. In acelasi timp, grinzile datate la inceputul secolului al XVII-lea se
concentreaza pe partea nordica a structurii si la elementele ce sunt in relatii
directe cu zona turnului nordic, in timp ce pe partea sudica talpa inferioara si
cAtiva cdpriori pe partea mijlocie-estica sunt anteriori.

In concluzie, presupunem deci ca la inceputul secolului al XVII-lea, par-
tea nordica invecinata cu turnul din sarpanta medievala a fost afectata, zona
in care aceste elemente afectate si cele legate strins de ele (de exemplu, cor-
zile) au fost schimbate.

In urma observatiilor in situ i a datelor dendrocronologice, periodizarea si
istoria structurii pot fi schitate dupd cum urmeaza. Sarpanta medievala a fost
construita probabil la inceputul anilor 80 ai secolului al XV-lea din grinzi care
provin din arbori taiati in iarna anilor 1479/1480 si in vara anului 1480. Struc-
tura medievala a fost conceputa deja in sistem de ferme principale-secundare,
avand deja o rigidizare longitudinala si o numerotare-marcare consecventa.

11 Valorile de comparatie: cronologia sdseasca: t=14.56, Gw==88.0/99.9%, cronologia
Odorheiu Secuiesc: t=12.26, Gw=283.8/99.9%.
12 Valorile cu cronologia Odorheiu Secuiesc: t=8.05, Gw=75.7/99.9%.
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B Fig. 9. Reconstructia ipoteticd a unei ferme principale din sarpanta de la inceputul anilor 1480 © Autorii
B Fig. 10. Reconstructia ipoteticd a unei ferme secundare din sarpanta de la inceputul anilor 1480 © Autorii
W Figure 9. Hypothetical reconstruction of a main truss from the early 1480s © Authors

B Figure 10. Hypothetical reconstruction of a secondary truss from the early 1480s © Authors
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Acoperigul medieval al corului a fost grav afectat de incendiul din turn
din anul 1601 sau 1602, prabusirea unor grinzi din turn distrugind mai multe
elemente sau chiar ferme intregi din zona turnului. Structura a fost reparata
cu grinzi care provin din copaci doboriti in iarna anilor 1602/1603. Nucleul
sarpantei medievale gi partea estica au fost prezervate, in timp ce elementele
nordice (corzi, capriori, grinzile conexe, de exemplu, bare de agatare) au fost
inlocuite. Este foarte interesant ca in cursul reabilitarii sarpantei din secolul al
XVII-lea s-au folosit aceleagi semne de dulgherie ca si in secolul al XV-lea, di-
ferenta majora fiind insa ordinea inversa a acestora fata de cele medievale. Este
foarte probabil ca lucrarile de reparatii sa fi inceput de pe partea estica si sa fi
continuat pana la arcul de triumf, semnele de dulgherie fiind marcate conform
situatiei noi, dinspre est spre vest, incepand de la fermele estice ramase intacte.

Valoarea cercetarii dendrocronologice consta in faptul ca am reusit sa
identificam o sarpantd medievala care a ramas ascunsa pana acum in inima
Transilvaniei si la care am reusit sa datdm nu numai data constructiei, ci si
cronologia si felul restaurarilor istorice.

Datarea primei faze la inceputul anilor 1480 ne determina sa regdndim nu
numai soarta structurilor de lemn, ci chiar si cronologia construirii corului.
Edificarea unor astfel de sarpante complexe si de astfel de dimensiuni este in
general in strinsa legatura cu ridicarea zidurilor inferioare, in cazul nostru
cele ale corului bisericii. Trebuie subliniat faptul cé in structura nu am iden-
tificat niciun element mai vechi refolosit, ceea ce pare sa sugereze ca sarpanta
din jurul anului 1480 este primul acoperis al corului. Tindem sa propunem
cd datarea sarpantei medievale poate fi legatd de insasi construirea corului
in aceasta perioadd, sau, in orice caz, aceasta marcheaza un proces major de
constructie in jurul bisericii.
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It seems, therefore, that in the early 17"
century, the northern part of the roof struc-
ture, which was close to the tower, was
damaged, an area where these affected ele-
ments, as well as those in close connection
(the tie-beams, for example) were replaced.

On the basis of the dendrochronologi-
cal analysis and field observations we can
outline the periodization and building his-
tory of the structure as follows. The medi-
aeval roof structure was built at the begin-
ning of the 1480s with oaks felled during
the winter of 1479/1480, respectively the
summer of 1480. The mediaeval structure
was already conceived in an alternating
main and secondary truss system, and it
already had longitudinal bracing, as well as
a consistent numbering or marking system.

The mediaeval roof structure of the
choir was gravely damaged by the fire in
the tower in 1601 or 1602; the collapse of
some of the tower’s beams destroyed sev-
eral elements or even entire trusses in the
tower’s area. The structure was repaired
with beams from trees felled in the winter
of 1602/1603. The roof structure’s nucleus
and the eastern side have largely survived
in their original places, while the northern
elements (tie-beams, rafters, and related
elements such as posts in tension) were
replaced. It is very interesting that during
the 17" century rehabilitation of the roof
structure, the same carpenters’ mark sys-
tem was used as in the 15" century, one
major difference being the reversed order
compared to the mediaeval one. Probably,
repair works were started from the east and
continued until the triumphal arch, placing
the carpenters’ marks according to the new
situation, from east to west, starting from
the eastern trusses that survived.

The value of the dendrochronological
research consists in the fact that we were
able to identify a previously hidden medi-
aeval roof structure in the heart of Tran-
sylvania, and we were able to determine
not only its construction date, but also the
chronology and methodology of its histori-
cal repairs.

The dating of the first phase to the
1480s compels us to rethink not only the
fate of timber structures, but also the
chronology of the choir’s construction.
The building of roof structures similar in
size and complexity was generally closely
related to the construction of the underly-
ing walls, in this case those of the church
choir. We have to highlight that we were
unable to identify any older, reused el-
ements in the structure, which seems
to suggest that the roof structure from
around 1480 is the first one over the choir.
We propose that the mediaeval roof struc-
ture’s dating may be connected to the con-
struction of the choir itself, or in any case,
this clearly indicates a major construction
in the church’s vicinity.





