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Cazxerak. Tema pazna jecTe er3akTHa aHaNN3a OpHjeHTaIMje L[pKaBa cpICKor MaHacTtupa I'panam: boropoxuumse
npkse (13. Bex), npkse cB. Hukoie (13. Bex) u panoxpuihancke npkse (6. Bex). Y pamy cy onpeheHn azumyTt
Y3Oy)KHHX OcCa IpKaBa, a 3aTUM Cy INPOTyMadeHH OTKIOHM THUX OCa OF paBHOAHEBauyKor wucrtoka. Ilox
IPETIIOCTaBKOM Jia Cy OCe ycMepaBaHe IpeMa m3nazehem cyHIly, 3akibydeHo je Ja OM HaTpoH paHOXpHIIhaHCKe
pkBe Morao outH cB. JoBaH Kpcruress, na je boropoauunna npksa 3acHOBaHa Ha Ipa3HUK biarosecTr xojeM je u
noceehena, a na je upksa cB. Hukone opujeHTHCaHA y CKJIaay ca NMpaBMIIoM (,,lIpeMa M3JIacKy CYHIA”) MaKo je
BEHA 0Ca OTKIIOmeHa 41° 0] paBHOJHEBAYKOT HCTOKA.

KibyuHe peuu. vamamamuuka eeoepauja, opujenmayuja, cpncku cpeoru ek, manacmup I paday
YBoa: upkse manactupa I'pagan

3amagHO-NCTOYHA OpHjeHTanuja IpkaBa npuxBaheHa je y 4. BeKy, y Bpeme
BianaBuHe mapa KoncraatuHa (306—-337) a 3aTuM, MOCTENICHO U HEPaBHOMEPHO, U Y LEIIOM
XpumhaHCKOM CBETY: yJa3 y LPKBY je Ha 3amaiy, OdTap je y alCHAN Ha HCTOYHOM Kpajy
y3Iy’KHE OCe ILPKBE, BEPHUIM Cy TPH MOJMUTBH OKPEHYTH JIHIEM Ka HCTOKY. TeonomKH
CMHCa0 HCTOYHE opHjeHTamje m06po je mo3Har (Mupkosuh JI., 1966) u o memy HHje
MOTPEeOHO pacrpaBibaTh, AOK CE€ CONApHH CMHcao, MehyTHM, MoXke IOKYyYHTH Camo
€r3akTHOM, Mmaremarmukoreorpadckom anaiam3om (Pantazis, G., 2004). ¥ Tom cBeriy,
CpelhOBEKOBHA LIPKBa Ce IOCMaTpa Kao MpeHocuial uHdopManuja o ToMe y Kojoj je Mepu
BEH MPOTOMAjCTOp II03HABAO0 METOJE TadyHe OpHjeHTalyje, OJHOCHO, O HHUBOY
MaTeMaTH4KoTreorpadckor ¥ aCTPOHOMCKOT 3Hama Y BpEMEHY I'Ppajibe IPKBE.

[MpunnkoM MaTemMaTHykoreorpadcke aHajiM3e OpHjeHTallje CpeIbOBEKOBHUX
MaHaCTHPCKHX IpkaBa y CpOuju, moceGHO cy 3aHMMJBMBH MaHACTHPH KOjU MMajy BHIIE
L[PKaBa, Tj. KaTOJMKOH U napaknuce. Pauynajyhu u npkse cauyBaHne camo y TeMesbHMa, Ha
mpBoM MecTy je MaHacthp CTyoeHHIa ca YKYIMHO IIeCT IpKaBa (YeTHPU VHyTap
onOpamOeHoT 3uIa M JBE Yy CKJIOIy HCIOCHUIIA), a 3atuM ciene [lehka Ilatpujapmmuja ca
yeTnpH, ma MaHacTup cB. Hukome y bamu kopn IIpuboja m manactup ['paparm, ca mo Tpu
upkee. [lapakmucu Ilehke [latpujapmje u bambe uYnMHE KOMIUIEKCHY UEJIHHY ca
KaTOJIMKOHOM Ta Cy 3a Mpoyd4aBame opujeHtauuje OutHuju manactupu CTylneHuna u
I'panman. 3a pasnuky on manactupa CTyaeHulle, OpHjeHTalja pkaBa MaHactupa ['panan
HHje MOCeOHO POyYaBaHa.
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** Pan mpencraBiba pe3yiaTaT HCTpakuBama mpojekra 177023, kojer ¢uuaHcHpa MHHHCTapCTBO MPOCBETE U
Hayke Penyonuke CpOuje.
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Cuamka 1. Tonorpagcku noaoxaj manacrupa I'panan (43,366° N, 20,544° E, 583 m H. B.)

Manactup boropoanne nosnar kao manactup I'pagan Hamasu ce y cpeaunimbeM
ey Cpb6wuje, 12,5 km y3BogHO pekoMm bpeenunom (y ropmeMm Toky — ['pamadka peka) on
MecTa bpeenuk, 1. ox Mbapcke maructpane (ci. 1). MaHacTHp je )KEHCKH, alld jeé OCHOBaH
Kao MYIIKH, He 3Ha ce Ta4HO KOje TOJHMHE: Ipajmka MaHACTHpa je 3amodyera 3a Bpeme
BJaJaBUHE Kpajba Ypoma (Baagao 1243—-1276), a 3aBpiueHa je y mocinenmh0j YeTBpTHH 13.
BEeKa Kao 3amyXOWHa HeroBe cympyre, kpawpuie Jenene Amxyjcke (1236-1314).
Hcropujcku nojany cy OCKyIHH: MaHACTHD j€ JOXKHBEO HPOIBaT y 14. BEeKy, TOKOM TypcKe
BJIaJlaBUHE y BHIIE HaBpaTa je paszapad (y 17. BeKy MOTIyHO je 3amycrteo), y 19. Beky
BoropoanunHa npkBa Ouiia je 6e3 CBOIOBA M KyIoJie, a OKOJIMHA 3acyTa Jie0eliuM cliojeM
Oyjuuapckor HaHoca. PenyOiauyky 3aBoj1 3a 3alITUTY CIIOMEHHKA KyJType 3anoueo je 1962.
o0MMHE pajioBe Ha OOHOBM M HAaKOH 13 roauHa paja MaHACTUPCKU KOMIUIEKC jé OTKOIaH,
uctpaxxeHn u ypehen; pecraypucane cy boropomuuna npksa m napaximc cB. Hukone, u
npoHalenu Temesbu panoxpurrhanckor xpama (cit. 2) (Kanauh O., 2005).

Karonukon manactupa I'pagan, Boropognuuna npkea (boropoauia I'panauka),
rpoOHa IpKBa KpaJbHle JeleHe, MOOWTHYTa je Mo y3opy Ha bBoroponuyuHy UpKBY
manactupa Crynenuna (ci. 2). M3y3erHa je mel)y npkBama Pamke mikoie mo Tome ILITO
OCHM BH3aHTHjCKUX U POMAHCKHUX, YKJbYYyje U JCKOPaTHBHE elleMeHTe paHe rotuke. To je
jemTHOOpoMHA M jeMHOKYIIONHa TpaljeBHMHAa ca OCHOBOM KoOja OM MOTJIa OKBHPHO CTaTH Y
npaBoyraoHuk numensmja 20 m x 26 m. I[pkBena mahja ce cacroju o1 Haoca, ONTAPCKOT
[pocTOpa Ha MCTOKY W NpUIIpaTe Ha 3amany. Ilpumpara je nmpaBoyraoHa, ca JBe Kariele,
HAOC YMHE 3allaJHA U CPEAUILILY TpaBej ca IMeBHHUIAaMa, JIOK ¢€ OJITapCKU MPOCTOP CacToju
0J1 TpoAeHOT ucTouHOT Tpaseja u Tpu ancuie (Kanauh O., 2005).
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Canka 2. CaBpemena ¢ororpadpuja (2010) u nuian manacrupa I'pagan u3 1981. roqune — nociie
apXeoJIOIIKUX HCTPAKUBalba, a pe u3rpaame HoBor koHaka (Kanauh O., 2005): 1) panoxpumhancka
upkBa; 2) Boropoauuyuna npkea; 3) upksa cs. Huxoute.

HpxkBa cB. Hukose ce Hamasu Ha JyroNCTOYHOM 000y MaHACTHPA, HA CTEHHU KOja
Ha/IBUIIIaBa MaHACTHUPCKO JIBOPHIITE OKO AeBeT Merapa. To je jeqHoOponaHa rpalheBuna, 6€3
KyIoJe, ca paBOyTraOHOM aliCH0M, Yija ce OCHOBA yKJiala y IpaBOyTraoHHK JUMEH3Hja
7,3 m x 4,5 m. [lonurnyra je, HajBepoBaTHUje, y nochenmnoj yerBptunu 13. Beka (Kanauh
0., 2005). Y3ayxxHa oca I[pKBe yCMepeHa je Ka JyrOMCTOKY — ylia3 je Ha jyro3amnany, a onTap
Ha jyroucTtoky. Ha ocHOBY IpaBOyraoHe ancuje, TUIIMYHE 32 KaTOJIMYKE MOHAIIKE LIPKBE,
IPETIIOCTaB/ba Ce Ja Cy LPKBY MOJWUITM IPUMOPCKH MajCTOPH 3a OOTOCIYXKEHe TOKOM
rpaame Boropommunne npkee. [1o HacTaHKY U QYHKIHjH CIHYHA BH0j je IpkBa cB. Hukomne y
manactupy Crynennna (Hanak-Menuh M. u Kauguh O., 1995).
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3anagHo ox boropoanumHe LpKBE BUIE CE OCTAlM TEMEJbHE 30HE 3UII0BA
paHoxpumhaHcKe DPKBe Koja je, BEPOBATHO, NOAUTHYTa Y 6. BEKy y CKJIOILy MaHAcTHpa
koju je nperxoauno I'paany (Kaumuh, 2005). To je jenHoctaBHa jenHOOpoaHa rpaljeBruHa ca
MOJYKPY)KHOM aIlCHIOM Ha HMCTOKY, YMja Ce OCHOBA MOXXE YOKBHPHTH IPAaBOYTaOHHUKOM
mquMansrja 9 m x 17 m. 3up ancuzae caja JeKH MCIOJ Mpara IJIAaBHOT IopTaja
Boropoauuune npkse.

Ha nmnany manactupa (ci1. 2) youaBa ce Ha MPBU MOTJEA Jla y3AyKHE Oce I[pKaBa
HHUCY TapalieliHe, a MOoCceOHO je BEJIMKH OTKJIOH oce IpkBe cB. Hukone y omHocy Ha oce
npyre nge. To Huje Hura HeodnyHo (Tamuh M., M'aspuh I'., 2011) jep [IpaBocnaBHa npkBa
HUje yHH(]UKOBaJIa yCMepeme Y3IyXKHE Oce LPKBE Ka MaTreMaTH4Koreorpadckom WM
PaBHOJHEBAYKOM HMCTOKY: L[PKBEHO NPABUIIO jEJTHOCTABHO KaXe — ,,Ka HCTOKY” WU ,,Ka
n3nacky cyHna” (Mupkosuh JI., 1966). V ckmany ¢ THM IIPOTOMajCTOp j€ TPH yCMEpemy
oce MOrao Ja MaHEBpHUILE y IIMPOKOM paclOHy XOPU30HTA KOjH je OTpaHHYCH TayKama
COJICTHIIM]CKHX M3Ja3aKa cyHna (Ha reorpadckoj mpuau ['paana, okpyriio 66°).

[Tomazehn ox Tora ma je MPOTOMAjCTOp MOpao MO3HABATH THOMOHCKE METO/E 3a
onpehuBamwe mnomueBauke auHuje (Tamuh, 2004), 1j. He moBoachu y mUTame HETOBY
CTPYYHOCT, OTKJIOH OJ] paBHOAHEBAYKOT HCTOKA Oca LipkaBa MaHacTupa ['pazman (kao u O6uio
KoOje JIpyre Cpel-OBEKOBHE I[PKBE) Moryhe je TyMaduTd Ha TpHU HauWHa: 1) MOJI0XKa] LPKBE
je AuKTHpaia KoHQUTypalja TepeHa WM ypOaHW CKJION;, 2) OpHjeHTalldja Ooce uMa
MaTeMaTudkoreorpadcku cMucao (oca ycMepeHa Ka paBHOTHEBAYKO] WIIM COJICTHIIN]jCKUM
Taykama Hu3jJacka CyHIa); 3) OpHjeHTaldja OCe KMMa COJIAPHO-TEOJIOIIKH cMHUcao (oca
ycMepeHa Ka TauKaMa M3Jjlacka CyHIa Ja JIaH KOjH je Y LPKBEHOM KaieHnapy nocehen
narpoHy upkse). [IpeaycnoB 3a Tymauema HaBEJIECHHX HEIOMYJApPHOCTU jecTe 00aBJbarbe
TocMaTpama U Meperha Ha JIMIY MecTa.

MeTtoae HCTPpA)KUBaAKBLA

Kaga je y muramy opujeHTanuja mpeMa ceBepy, IUIAHOBH HAIINX MAaHACTHPA,
yormrre ropopehn, HICY TIOY3AaHU U Y TO C€ je JIaKO YBEPHUTH mopelereM IUTaHoBa jeTHOT
MaHacTupa. Majo je, Ha IpuMep, MaHACTHpa YHjH j€ TOJI0XKa] Y TONOrpad)CKOM MIPOCTOPY
TaKoO MPELH3HO IPHKa3aH Kao IITO je TO Ciiydyaj ca MaHacTupoMm cB. Hukone y bamu kox
[Mpuboja (bynapyuh, P., u ap. 2008). 3aro je Haj0OJbe HCTpa)KMBamhE¢ 3aCHOBATH Ha
COIICTBEHHM HEMOCPEAHUM MepemhuMa, 0e3 3HaTHUjeT y/1ajbaBama 0/l JIOTHKE U METO/a paja
CPEAOBEKOBHOT IIPOTOMajCTOPA.

1) I'eorpadcku azumyTr (Ao) y3LyKHHX Oca IpKaBa MaHacTupa I paman oapehern
Cy Ha JiBa HaYMHA: a) MepemheM yIiia (o) KOji CeHKa BHCKA 3aKiala ca paBHH jy)KHOT 3ua
upkBe y mpaBo cyHueBo nogne (Taguh M. u badbuh C., 2010); b) y ogpeheHOM TpeHYTKY
naHa (t) Ha OCHOBY a3uMyTa cyHIa (A).

2) On panoxpunrhaHcke IIPKBE OTKPUBEH je caMo JIe0 CeBEpHOT 3upa (ci. 7, JIeBo)
TaKo J1a je a3UMyT HheHe y3IyKHE oce oapeleH kao 30up asumyTta oce boroponunanae npkee
W3MEpPEeH THOMOHCKOM MeTomoM W yria (AA = 17°) m3mely oca panoxpumhancke u
BoropoaununHe 1pkBe, KOju je M3MepeH Ha IulaHy. Mako miman MaHactupa (ci. 2) Huje
NPELM3HO OPHjEHTUCAH IpeMa ceBepy yrao uzMmel)y LpKBEHHX Ooca ce MOrao MEpPHTH jep Cy
CBHU 00jeKTH TauyHO YHPTAHU jelaH Y OAHOCY Ha APYTH.

3) Kaga cy TauyHO wM3MepeHM a3MMYTH, 32 CBaKy LPKBY KOHCTPYHCAaHH CYy
Tonorpadcku mpouaM Mo y3My’KHOj ocu Ha ojnromapajyhem smcty TK25, ¢ onma cy
nomohy mux oxapehene xopuzoHTCke KoopauHare (A, h) Tauke u3nacka CyHIa Haj
CTBapHHUM XOPH30HTOM Y MPOAYKETKY IpKBeHe oce (Tad. 2).

4) Ha xpajy cy, Ha OCHOBY Wu3padyyHare JACKIuHamnuje cyHna (8), momohy
acTpoHOMcKHX ehemepuaa oapehena nBa oarosapajyha naryma (Taguh M. u Ierposuh A.,
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2011). Ox Ta mBa matyma, yBeK ce mmposiehHH y3uMa Kao BEpOBaTHHJH JaTyM 3aCHHBama
LPKBE.

Pesysratu m quckycuja

I'HoMOHCKa Mepema reorpa)cKix a3uMyTa LpkaBa MaHcTHupa ['pajan obaBibeHa cy
2. janyapa 2012. roguse (mpaBo cyHueBo moaHe y 11 h 41 min 34 s, neknuHaiuja cyHia
O = —22,945°, BpeMeHCKO H3jenHauemke ¢ = —3,765 min) (tad. 1, ci. 3). Kox mnpkse cB.
Hukone Mepema yriia CeHKe BPIICHO je Ha CPEIUHH jYXKHOT 3Haa, a koj boropoandmze
I[PKBE HA JIBA MECTA jy>KHOT 3HJa, U Y CAaMOM HAOCy, Y TPCHYTKY KaJia Ha ECrOB IOJI IMaja
CHOIT CYHYEBHX 3paKa MPOIYIITSH KPo3 MPo30p Ha jy:kHOM 3uay (T1ab. 1, cii. 3). Ha ocHOBY
THX Mepema, Jlajbe Cy 3a CBaKy LPKBY KOHCTpyucaHu Tomorpadcku npodunu (ci. 4) u
onpehenn onrosapajyhu natymu m3nacka cyHia o oda xanesnapa (tab. 2).

Tabesa 1. Pe3ystaTn Mepema a3uMyTa y31yKHUX oca ipkaBa manactupa I'pagan

LipkBa Mecro Mepema t o A Ay
Boropoanunna Jy>xHu 311 nipuripaTe (MeBHUIA) 10h 50 min 22 s 96,5° | 166,9° | 83,4°
Jy>xuu 3ux Haoca (3amaguu tpasej) | 10 h 59 min 12's 92,5° | 169,6° | 82,1°
11 h 41 min 34 s* | 82,5° | 180° 82,5°

Y Haocy (oca cpenmer Tpaseja) 12h 10 min 00 s 77° 186,8° | 83.,8°

Cs. Huxkone Jy>xuu 3un (Kcmon mpo3opa) 11h 13 min 37 s 137° | 173,3° | 130,3°
11h41 min34s* | 131° | 180° 131°
Panoxpumhancka | Temess ceBepHOT 3uaa 100°

* [Ipaso cynueso noone

- \'_l.]

100° ¢4,

10 0 10 20m ¥

Cumka 3. I'eorpadckn a3umMyTH y31y:KHUX 0ca HpKkaBa maHactupa I'paaau: 1) panoxpuumhancka upksa; 2)
Boroponuuuna upksa; 3) upksa cs. Hukoue.
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Canka 4. [IpupoaHu npoduiiu ay:k oca upkapa manactupa I'pagan: a) panoxpumhancka npksa;
b) upksa cB. HukoJe; ¢) Boroponuuuna upksa

TaGesa 2. laTyMH y KojuMa CyHIle H3JIa3H HA NPeceKy BePTUKAJIA Y3TYKHUX 0ca IPKAaBa MaHACTHPA
I'pagan u CTBapHOT XOPH30HTA

Jatymu
Lipiea Ao h 8 I'per. kaseHgap Jyi. kanennap
Boropoanunna 83° 2,342° 6,695° 6.1V, 5. IX 30. 111, 29. VIII
Cs. Huxone 131° 10,06° -20,515° 19.1,23. XI 12.1,16. XI
) 131° 11,75° * —19,094° 25.1,16. X1 18.1,9. XI
Panoxpumhancka 100° 2,141° —5,768° 5.100, 7. X1 3. 101, 27. VIII

* Vsema y 063up npoceuna sucuna opseha (6 m)

Boropommunna npksa. l[pkBa ce nporexe y TyHHY OKO 26 M M O4YUTO OJCTYIa
O]l TIpaBIia Ka paBHOAHEBAYKOM UCTOKY (ci1. 3). ['menajyhu ocHOBY o1 3amaja mpeMa HCTOKY,
JeAHO Ha JIpYro ce HacTaBjbajy IIONPEYHO IOCTABJHEHHW IPAaBOYTaOHHIM NpHIIpare,
3araiHoT, CPEAMIIHLET U NCTOYHOT TpaBeja Haoca, M MOIYKPYT CpeluiImbe ancuae. huxose
oce HUCY KoJInHeapHe (CII. 5, CII. 6) Tako Ja ,, ... YAHHU e Kao J1a je [OCHOBA] CBa M3JIOMIbCHA
1 Kao jaa He mocToju npas yrao.” (Hermamosuh C., 2003, ctp. 143). 3ato ce He mokiamnajy
pe3yNTaTH Mepera a3uMyTa IIPHIpare, 3amafHor U CPeIULIBEeT TPaBeja; Cpelba BPEAHOCT
je Ap = 83° (tab. 2). Beptukan y3my’He oce Ipecelia CTBApHA XOPU30HT y Ta4KH Y K0jOj
CyHIIE M3JIa3H OKO 6. alpuiia M OKO 5. centeMOpa, OJJHOCHO, 10 Jy/lInjaHCKOM KaJleHAapy, y
BpeMe Tpajame Ipkee, oko 30. MmapTa 1 oko 29. aBrycra.




Canka 5. CeHke UBHIe jy’KHe NeBHUIE (JIEBO) U jy:KHe KaneJe (1ecHo) ¢poTorpaducaHe Ta4Ho y NpaBo
CYH4eBO MOJIHE: I0KA3 12 Y3/y’KHA 0ca IPKBe HHUje OPHjeHTHCAHA TAYHO 3aNaI-UCTOK, U I0Ka3 J1a oce Haoca
M npunpare Hucy Kojuneapse (¢poro: JI. Cmmbkosuh)

Canka 6. Oce npunparTe 1 Ha0ca HUCY KOJIHHeapHe (JIEBO), HUTH je 0ca JBOCTHOT NMPo30pa
Ha 0JITAPCKOj aNCUIM y PAaBHH Y3]y:KHe oce Haoca (1ecHo) (poto: 1. CMuibkoBHh)

Panoxpumrhancka npksa. [Ipema n3meperom asumyty, A, = 100°, oxpehenu cy
JaTyMH U3JlacKa CyHIa HaJl CTBAPHUM XOPHM30HTOM Y TOM IpaBLy: 5. MapT U 7. oKTOOap.
300r HENMpaBMIIHOCTH 3WI0Ba TeMesba (CI. 7, JIEBO), a3UMyT Ce HE MOXKE OJIPEAWTH ca
tagHoirhy Behom oz cTeneH-aBa. AKO je, pennuMo, a3uMyT 3a cTerneH MamH (99°) natymu he
ce MIOMEPHTH 3a T10 J[Ba JIaHa IIpeMa JICTIEM COJICTUIMjyMy, a IpH a3uMyTy Behem 3a 1°, 3a
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0 7Ba JaHa of JeTmer coycTuijyma. Crora je yBek Oosbe pehu na cyHIe m3nasu y ToMm
npasily, He 5. MapTa u 7. OKToOpa, Hero ,,0K0 5. MapTa M OKO 7. OKTOOpa”.

Cunuka 7. TeMeJbHU Jico CeBEPHOT 3ua paHoxpuiihaHcke HpKBe ucnpe boropoanunue Hpkse (1€B0) U HPKBa CB.
Huxone Ha crenoBuToM y3Buuiewy (¢porto: J{. CmusbkoBuh)

HpxBa cB. Hukoue (ci. 7, necHo). AzumyT 1pkBe cB. Hukone usnocu A= 131°,
IITO 3HAYU Jia je HeHa oce OTKIomeHa 41° on ucroune Tauke ka SE. C o03upom na je
MaKCHMaJIHa jyTapa aMIUIATy/ja CyHIIa Ha reorpad)cKoj MUpHHN MaHacTipa I'pagan
a = +33° 11', y npBu Max OM ce MOIJIO 3aKJbYYHWTH Jla OCa I[PKBE HM3JIa3d BaH CEKTOpa
XOpH30HTa OIPAaHMYEHOT COJICTULM]CKUM H3JIacliiMa CyHLa. TeopeTckH jecte Tako, JOK Cy
TayKe M3JIacKa CyHIIa HaJl CTBAPHUM XOPU30HTOM, y OJHOCY Ha TEOPETCKE, YBEK IIOMEPEHE
Ka jyry, 3aBUCHO O]l pejbedpa y 4HjeM ce CKIIONy Haia3u upksa. I'paduuku oxpeheno na
KapTOMETPHjCKH KOHCTPYHCAHOM jYTOUCTOYHOM CEKTOpPY CTBapHOI XOPU30HTA LIPKBE CB.
Hukone (cxn. 8), To momepame n3HOCH 4ak 19°, mTo 3Ha4M Ja OpujeHTanyuja pKBe HUje Y
CYNPOTHOCTH Ca NPaBHJIOM KOje IJIacH ,,ipeMa U3J1acKy cyHua”.

Hako je ounriiesHo Ja je pKBa ca3uaHa Ha HEBEJIMKO] CTEHU U Ja IIPOTOMajCTop
NpU OpHWjeHTalMju HUje UMao M300pa, unak cy ojpeheHe Tauke y KojuMa BEpTHKaJ Oce
LIPKBE TIpecelia CTBapHU XOPU3OHT, M TO y JBE BapHjaHTE: ca XOPH30HTOM 0e3 IIyMCKOT
nokpuBava (crame npukasano Ha TK 25 u3 1980. roanHe) u ca NIyMCKHM IOKpHUBadeM
IIpOCEYHE BUCHHE 6 m. Y NPBOM CIly4ajy, TpaXeHH AaTyMu cy 19. janyap u 23. HoBemOap, a
y IpYTOM CIIy4ajy TO Cy JaTyMH 3a IIECT JaHa OJIFDKH JIETHEM COJICTHIMjyMy (Tal. 2, ci. 8).
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Cnuxka 8. SE cexrop cTBapHOT XOpU30HTa LIpKBeE cB. Hukone, Ha ¢poTorpaduju u Ha uprexy ypaheHoMm y
opTorpad)cKoj MOMpevHOj MPOjeKIUjH: Ta4Ka jeJaH jecTe Tayka H3Jlacka CyHLa y IPOJYKETKY LIPKBEHE 0Ce Ha
,,LOJIOM”, a TayKa 2, Ha MOLUIYMJbEHOM XOPU30HTY

Teopuja o opujeHTAINjH IPKBEHE OCE MTpeMa TauKy M3JIacka CyHIIa Ha JIaH IaTpoHa
upkBe naBHo je paspahena (Nissen, 1906), majia, Mopa ce HarJiacuTH, OHa HeMa MOTIOPY Y
JUTYPTUIY HUTH je YeCTO W HEJBOCMUCIICHO MOTBPhHUBAHA MPHIMKOM €r3aKTHHX MpOBepa
Ha tepeny (Hoare G. P., Sweet S. C., 2000; Liritzis 1., Vassiliou, H., 2007). Cnegehu Ty
TEOpHUjy, UCTPAXKHMBAYU Cy HEPETKO ,HaTe3anu’ pe3ysiTare, a HajooJbU HpUMEp 3a TO je
TeopHja, 6osbe pehin — Oajka, O COJAPHOM CMHECIY OpPHjCHTAIlHje CTApOXPBATCKE I[PKBE CB.
Kpcra y Huny; memameM Tauke nocmarpama, aytop (Ilejakouh M., 1978) je upksuity
HCKPHUBILCHUX TeMeJba MPEACTABHO CKOpO Kao paHoxpuimhancku CToyHxeHIl. [loBe3uBame
reoMeTpuje MPUBUIHOT KpeTama CYHIIA Ca MHOLITBOM Mpa3sHUKA y LPKBEHOM KalCHAApY
MOTY C€ TPaJUTH ITpUMaMJbUBa TyMauerha: IIOMEPAEeM CTajHe Tauke O opTaJia 10 0JTapa,
WM MEPEHEM Ha PA3IMYUTUM MECTHMa 3HJa, O HAaoca 10 HapTeKca, Meba Ce U CHTyaluja
— n00ujajy ce HOBE TauyKe Ha XOPH30HTY, HOBH JaTyMH M HOBH CBelIM. AKO OU HEeKome, Ha
npUMep, OMO LUJb J1a MO CBAaKy LCHY 33/JIMBH YATAOLA CKPUBCHHM CMHUCIOM OpHjEHTALHje
rpajauke npkse cB. Hukose, oHga Ou MOpao o4M 3aTBOPUTH MPEA OYUTIICTAHAM AUKTATOM
TEpeHa, a 3aTUM O0jammkeme Be3aTh 3a 19. janyap, cB. JoBana u bocojaswerme (. 8): HUje
TIPOTOMAjCTOP LPKBY HA CTEHH ITOCTaBUO KAKO j€ MOPao HEro je, Kao, leHy 0Cy CBPCHXOIHO
yCMepHO Ka TauKy u3Jjiacka cyHia 3a borojaBibema, kaga ce HebO 0TBOpPA, UTI.

3akJbyyak

V3nyxkHa oca panoxpumhancke upkse (6. Bek) y kpyry Manactupa ['panar
oTkIolkeHa je 10° o paBHOMHEBauKor McToKa npema SE (cir. 9). Y ToMm BepTHKamy CyHIE
W3J1a3y HaJ| CTBApHMM XOPH30HTOM IIPKBE OKO 5. MapTa M OKO 7. HOBeMOpa. AKo je
MPOTOMAjCTOp TIPHIIMKOM oO0enexaBamba OCHOBE IPKBE OCY ycMepHo mpema usnasehem
CYHILy, YIMHHO je TO OKO 5. Mapra. AKoO je Oupao IaH nmpema HaTpoHy, OHJIa je IpKBa Ona
nocBehena cB. JoBany Kpcrurespy (HajOMMKy mpasHUK y OPKBEHOM KalleHAapy, 9. mapr,
jecre Ilpso u Opyeo obpemewe enage ce. Josana Kpcmumesma). Tome y mpumor wuie
otkpuhe, 3anmagHo O] I[PKBE, TeMeJba KPY)KHE MPOCTOpHUje Koja Ou Moriia OUTH KPCTUOHUIIA
(cm. 1).
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Canka 9. Y3ay:KkHe oce HPpKaBa NPHKa3aHe y TONOIPagCcKOM NPOCTOPY Y KOMe je cMellTeH
maHnactup I'pagan

Lpxea cB. HukoJe (13. Bek) casugana je Ha MaJIOM IPOCTOPY Ha BPXY CTEHE, ILTO
j€ JUKTUpaJO HEHY OpHjCHTAalMjy. Y3Ay)KHa oca IpPKBE OTKIOWmeHa je 41° on
paBHOHEBauKOT McTOKa mpema SE (ci1. 9) anu je umnak cMeriteHa yHyTap ,,cyHiensnascher”
CEKTOpa CTBAPHOT XOPU30HTA KOjH je 300T pesbe(HOr ,,3aKI0Ha’ 3HATHO TIOMAKHYT Ka jyry.
Tako je mpkBa (Mako Ha TPBU IOIVIEA TakO HE H3IJIeNa), OPHUjEHTHUCAHA je y CKIagy ca
MIPaBUJIOM: TIO/IMTHYTA j€ Ha Y3BUIIEHOM MECTY U OKpEHyTa IpeMa M3JIaCKH CyHIIa.

Boropommunna mpkBa (13. Bek) ce mnpyxka mnoyeBmm oj o0ona arcuuae
paHoxpuihaHCcKe IPKBE ajlil IIPOTOMAajCTOp HUj€ HACTABHO HEHY y3AyKHY OCY — HCIIPaBHO
Jy je mpema paBHOAHEBAYKOM HMCTOKY IpEIIaBIIN y Haocy 7° Ha APYTY, JETHY CTpaHy (ci.
9). Y BepTukaiy Te oce CyHIIe HaJ CTBAPHUM XOPH30HTOM H3JIa3H OKO 6. ampuia U OKO 5.
cenreMOpa (1o Jynmjanckom KaneHnapy, y 13. Beky, oko 30. mapra u oko 29. aBrycra). AKo
je mpoTtomajcTtopy opujeHTHp Ouito m3nasehe cyHile, OHIA je LPKBa 3aCHOBaHa OKO 6.
anpuia, Tj. oko bracogecmu npeceeme bozopoduye. A ynpaBo je TO Tpa3HUK KOME je
nocselieHa T1aBHa npkBa MaHactupa ['pagan.

Jakine, 3a pasnuky on mapakiuca cB. Hukone 4uja je opujeHTaldja AMKTHUpaHa
CKy4eHoOIITly MecTa, Yy OCHOBH OpHjEHTAIlMje Apyre IBE LPKBE MaHacTupa [ 'pamar Moxe ce
TOBOPHTH O TIOCTOjamby COJIAPHOT CMUCHIA: Y3y)KHa 0Ca KaTOJIMKOHA yCMEpPEeHa j€ Ka TauKH
n3jnacKka CyHIa Ha naH boropoamumHOr mpasHuka biacosecmu, KOME je KaTONUKOH H
mocBeheH, NIOK je HajcTapuja rpajadka IPKBa 3acHOBaHA y MPBOj CEAMHIM MapTa M
HajBepoBaTHHje Onina nocseheHa cB. Joany Kpcruressy.
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3axBaanune

3axBajbyjeMO C€ CECTPHUHCTBY MaHacTMpa ['pagaly Ha TOCTONPUMCTBY H
npujatessnMa Jparany CmimuskoBuhy n Bojkany 'ajopuhy Ha TexHndkoj momohwu.
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MEDIAEVAL CHURCHES OF THE SERBIAN MONASTERY GRADAC

MILUTIN TADIC!*, ALEKSANDAR PETROVIC!'
! University of Belgrade — Faculty of Geography, Studentski trg 3/III, 11000 Belgrade, Serbia

Abstract. The subject of the paper is an exact analysis of the orientation of the Serbian monastery churches: the
Church of the Virgin Mary (13" century), St. Nicholas' Church (13" century), and an early Christian church (6"
century). The paper determines the azimuth of parallel axes in churches, and then the aberrations of those axes from
the equinoctial east are interpreted. Under assumption that the axes were directed towards the rising sun, it was
surmised that the early Christian church's patron saint could be St. John the Baptist, that the Church of the Virgin
Mary was founded on Annunciation day to which it is dedicated, and that St. Nicholas' Church is oriented in
accordance with the rule (‘toward the sunrise’) even though its axis deviates from the equinoctial east by 41°
degrees.

Key words. Mathematical geography, orientation, Serbian mediaeval period, monastery Gradac

Introduction: Churches of the monastery Gradac

West-east orientation for churches was adopted in the 4™ century, during the rule of
Emperor Constantine (306-337), and then gradually and unevenly throughout the Christian
world: entrance to the church is in the west, altar piece is in the apse on the eastern end of
the church’s longitudinal axis, so that the congregation faces east in prayer. Theological
sense of the eastern orientation is well known (Mirkovi¢ L., 1966) and does not require
further discussion, but the solar sense, however, can be grasped only through an exact
mathematical-geographical analysis (Pantazis, G., 2004). In this light, one sees a mediaeval
church as a conveyer of information on the builder’s knowledge of methods of exact
orientation, that is, on the level of mathematical-geographical and astronomical knowledge
at the time the churches were built.

When making a mathematical-geographical analysis of the orientation of mediaeval
monastery churches in Serbia, the monasteries with several churches, i.e. katholicon and
parakklesis, are particularly interesting. Taking into account the churches preserved in their
foundations only, the first is the monastery Studenica with its six churches (four within the
defensive walls, and two among hermit cells), then follows the Patriarchate in Pe¢ with four
churches, the monastery of St. Nicholas in Banja near Priboj and monastery Gradac with
three churches each. Parakkleses of the Pe¢ Patriarchate and of Banja make a complex with
the katholicon, so that the monasteries of Studenica and Gradac are more suitable for the
study of orientation. As opposed to the Studenica monastery, the orientation of the Gradac
monastery churches was not studied in detail.

Picturel. Topographical position of Gradac monastery (43,366° N, 20,544° E, 583 m)

Monastery of the Virgin Mary is known as monastery Gradac. It is located in the
central part of Serbia, 12.5 km upstream the river Brvenica (in its upper part called
Gradacka river) from Brvenik town, i.e. from the Ibar highway (picture 1). The monastery is
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a nunnery, but at the uncertain time it was founded it was for monks: the construction began
at the time of reign of King Uros (ruled from 1243 to 1276), and it was completed in the last
quarter of the 13™ century as an endowment of his wife Queen Helen of Anjou (1236-1314).
Historic data are sparse: the monastery had its heyday in the 14™ century. During the
Turkish rule it was destroyed several times (in the 17" century it was completely deserted),
and in the 19" century the church of the Virgin Mary was without vaults and dome, and its
surroundings were covered with thick layer of torrential debris. The Republic Institute for
the Protection of Cultural Monuments started in 1962 encompassing reconstruction works
and after 13 years of labour the monastery complex was unearthed, examined and arranged;
the Church of the Virgin Mary and St. Nicholas’ parakklesis were reconstructed, and the
foundation of an early Christian church were excavated (picture 2) (Kandi¢ O., 2005).

Katholicon of the Gradac monastery, the Virgin Mary church, the Queen Helen’s
sepulchral church, was erected according to the ideal of the Studenica monastery’s Virgin
Mary church (picture 2). It is exceptional among churches of the RaSka school as it
incorporates, beside the Byzantine and Roman elements, some decorative elements of the
early Gothic period. It is a single-nave and single-dome construction with the base which
could be framed within a rectangle with 20 m x 26 m dimensions. Church’s nave consists of
a naos, altar space in the east, and narthex in the west. The narthex is rectangular with two
chapels, the naos is composed of the western and middle aisle with choir lofts, and the altar
space is made up of three-part eastern aisle and three apses (Kandi¢ O., 2005).

Picture 2. 2010 contemporary photography and 1981 blueprint for the Gradac monastery — after
archaeological research, but before the new lodgings were built (Kandi¢ O., 2005): 1) early Christian
church; 2) the church of the Virgin Mary; 3) St. Nicholas church.

Church of St. Nicholas is at the south-east edge of the monastery, on a nine metres
high rock towering over the monastery yard. It is a single-nave construction without a dome,
with a rectangular apse whose basis comforts to a rectangle, dimensions of which are 7.3 m
x 4.5 m. It was erected most probably during the last quarter of the 13™ century (Kandi¢ O.,
2005). The church’s longitudinal axis is directed towards south-east — the entrance is in the
south-west and altar is in the south-east. It is supposed — due to the rectangular apse, typical
for Catholic monastic churches — that the church was built by the builders coming from the
coastal regions for their religious needs during the construction of the church of Virgin
Mary. The church of St. Nicholas in the Studenica monastery is similar in construction and
function (Canak-Medi¢ M. i Kandi¢ O., 1995).

Westward from the church of Virgin Mary we see the remains of the foundational
wall zone of an early Christian church which was most probably erected in the 6™ century
as part of the monastery which preceded Gradac (Kandi¢ O., 2005). It is a simple single-
nave construction with a semi-circular apse to the east, the basis of which can be framed
within a rectangle with dimensions of 9 m x 17 m. The apse wall lies now below the main
portal threshold of the church of Virgin Mary.

It is noticeable at first glance at the monastery’s blueprint (picture 2) that the
longitudinal axes of the church are not parallel, with the particularly notable aberration of
the St. Nicholas church’s axis as compared to the axes of other two churches. This is not
unusual as the Orthodox church did not unify direction of the longitudinal axis for churches
according to mathematical-geographical or equinoctial east (Tadi¢ M., Gavri¢ G., 2011): the
church rule simply states — ‘towards east’ or ‘towards sunrise’ (Mirkovi¢ L., 1966). In
conformity with this, when determining the axis direction the chief architect could
manoeuvre within a wide range of the horizon limited with solstice points of the sun rising
(at the geographical width for Gradac, exactly 66°).

Starting from the fact that the chief architect must have known gnomonic methods
for determining the noon line (Tadi¢, 2004), without questioning his expertise, the
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aberrations from the equinoctial east of the Gradac monastery churches’ axes (or of any
other mediaeval church) may be interpreted in three ways: 1) the position of a church was
dictated by the terrain configuration or its urban milieu; 2) orientation of the axis has a
mathematical-geographical meaning (axis directed towards the equinoctial or solstitial
points of the rising sun); 3) orientation of the axis has a solar-theological meaning (axis
directed towards the rising sun’s points on the calendar day dedicated to the church’s patron
saint). Prerequisite for the interpretation of the cited aberrations is observation and
measurements on the spot.

Research methods

In case of the northern orientation, the blueprints of our monasteries are unreliable
generally speaking, which can be easily confirmed if we compare the blueprints for one
monastery. There are few monasteries, for example, whose location in the topographical
space is as precisely depicted as is the case with the monastery of St. Nicholas in Banja near
Priboj (Bunardzi¢, R., i dr. 2008). It is best to model research on one’s own direct
measuring, without straying considerably away from the logic and methods of work of a
mediaeval chief architect.

1) Geographical azimuths (Ag) of the longitudinal axes of the Gradac monastery
churches were determined in two ways: a) measuring the angle (o) made by the plumb line
with the plane of the church southern wall at the exact sun noon (Tadi¢ M. i Babi¢ S., 2010);
b) at a specific moment during the day (t) based on the sun azimuth (A).

2) In case of the early Christian church only a part of the northern wall was
unearthed (picture 7, left) so that the azimuth of her longitudinal axis was determined as a
sum of azimuths of the church of Virgin Mary’s axis, measured by a gnomonic method, and
the angle (AA = 17°) between axes of the early Christian church and the church of Virgin
Mary, measured on the blueprint. Although the monastery blueprint (picture 2) is not
oriented precisely towards north, the angle between the church axes could be measured as
all the buildings are precisely drawn in as related to one another.

3) When azimuths were measured accurately, topographical profiles were
constructed for each of the churches along the longitudinal axis, on proper sheet TK25, and
then by means of them the horizon coordinates were determined (A, h) for the points of the
rising sun over the real horizon in the extension of the church axis (table 2).

4) Finally, based on the calculated sun declination (3), aided by astronomical
ephemerides, two adequate dates were determined (Tadi¢ M. i Petrovi¢ A., 2011). Out of the
two dates, the one falling in springtime is always considered to be the more likely date for
the foundation of a church.

Results and discussion

Gnomonic measurements of the geographical azimuths for the Gradac monastery
churches were done on 2™ of January 2012 (real sun noon at 11 h 41 min 34 s, sun
declination & = —22.945°, time equalization e = —3.765 min) (table 1, picture 3). At St.
Nicholas church the measuring of the shadow’s angle was done at the middle part of the
southern wall, and at the church of Virgin Mary at two points on the southern wall and
inside the nave at the moment when the beam of sun rays passes through the southern wall
window and falls on its floor (table 1, picture 3). Based on these measurements,
topographical profiles for each church were then constructed (picture 4) and corresponding
dates of sunrise were determined, according to both calendars (table 2).
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Table 1. Gradac monastery churches longitudinal axes azimuth measurement results

Church Location of measuring t o A Ay
Virgin Mary church Southern narthex wall (choir loft) 10h 50 min 22 s 96,5° | 166,9° | 83,4°
Southern nave wall (western aisle) | 10 h 59 min 12 s 92,5° | 169,6° | 82,1°
11 h41 min 34 s* | 82,5° | 180° 82,5°

Inside nave (middle aisle axis) 12h 10 min 00 s 77° 186,8° | 83,8°

Church of St. Nicholas | Southern wall (below window) 11h13min37s 137° | 173,3° | 130,3°
11h41 min34s* | 131° | 180° 131°
Early Christian church | Northern wall foundation 100°

* Apparent noon

Picture 3. Geographical azimuths of longitudinal axes of the Gradac monastery churches: 1) early Christian
church; 2) the church of the Virgin Mary; 3) St. Nicholas church.

Picture 4. Natural profiles along axes of the Gradac monastery churches: a) early Christian church; b)
church of St. Nicholas; c¢) the church of Virgin Mary

Table 2. Dates when sun rises at the cross-section of longitudinal axes’ vertical lines of the Gradac monastery
churches and the real horizon

Date
Church Ao h 5 Gregorian calendar  Julian calendar
Virgin Mary church 83° 2,342° 6,695° 6.1V, 5. IX 30. 111, 29. VIII
Church of St. Nicholas | 131° | 10,06° | —20,515° 19.1,23. X1 12.1,16. XI
131° | 11,75°* | —19,094° 25.1,16. XI 18.1,9. XI
Early Christian church | 100° 2,141° —5,768° 5.100, 7. XI 3,100, 27. VIII
* Average tree height taken into consideration (6 m)

The Virgin Mary church. The church stretches at length about 26 m and is
obviously deviating from the direction towards the equinoctial east (picture 3). Seeing the
base from west to east, transversally positioned rectangles of the narthex, of the western,
middle, and eastern nave aisle, and the semi-circle of the middle apse are continuing one
upon the other. Their axes are not co-linear (picture 5, picture 6) so that “... it seems as if
[the base] is all broken and there is no right angle” (Nenadovi¢ S., 2003, str. 143). That is
why the measurement results for the azimuths of the narthex, western and middle aisle do
not match; the mean value is Ay = 83° (table 2). The vertical line of the longitudinal axis
crosses the real horizon at the point where the sun rises on about the 6™ of April and the 5®
of September, i.e. according to the Julian calendar at the time the churches were erected,
about the 30™ of March and the 29" of August.

Picture 5. Shadows of the south choir loft brim (left) and the southern chapel (right) were photographed
precisely at the real sun noon: proof that the longitudinal axis of the churches is not oriented west-east
precisely, and also the proof that the axes of the nave and the narthex are not co-linear. Photo: D. Smiljkovi¢

Picture 6. Axes of the nave and the narthex are not co-linear (left), nor is the axis of the two-part window on
the altar apse levelled with the longitudinal axis of the nave (right). Photo: D. Smiljkovi¢

The Early Christian Church. According to the measured azimuth, Ay = 100°, the
dates of the sun rising over the real horizon in that direction were determined: 5™ of March
and 7" of October. Due to the irregularities in the foundation walls (picture 7, left), the
azimuth cannot be determined with a precision higher than a degree or two. If, for example,
the azimuth is one degree lower (99°), the dates would be moved by two days nearer to the
summer solstice, and with an azimuth higher by 1°, by two days away from the summer
solstice. It is always better to say, therefore, that the sun in that direction rises not on the 5
of March and the 7" of October, but ‘around the 5" of March and around the 7™ of October’.
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Picture 7. Foundation part of the northern wall of the early Christian church in front of the church of Virgin
Mary (left), and St. Nicholas church on its rocky knoll. Photo: D. Smiljkovié

Church of St. Nicholas (picture 7, right). Azimuth of St. Nicholas church is Ay =
131°, meaning that its axis deviates by 41° from the eastern point towards SE. As the
maximum morning amplitude of the sun at the geographical width of the Gradac monastery
a = £33° 11", one could prima facie conclude that the axis of the church goes out of the
horizon section which is limited by solstitial risings of the sun. Theoretically it is so, but the
points of the sun rise over the real horizon, as compared to the theoretical ones, are always
removed towards south, depending on the terrain features where the church is located.
Determined graphically on metrically constructed south-east section of the real horizon of
the St. Nicholas church (picture 8), the deviation is even 19°, meaning that the orientation of
the church is not contrary to the ‘toward the sunrise’ rule.

Even though it is obvious that the church was erected on a small rock, and that the
architect had no choice in orienting it, still the points where the vertical line of the church
axis crosscuts the real horizon were determined, and are given in two variants: with a
treeless horizon (situation shown in TK 25 from 1980), and with trees of 6 m average height.
In the first case, the resulting dates are January 19 and November 23, and in the second one,
the dates are six days closer to the summer solstice (table 2, picture 8).

Picture 8. SE section of the real horizon over St. Nicholas church, on the photography and the drawing done
in orthographic cross-section projection: point 1 is the point of the sun rise as an extension of the church axis
on a ‘bare’ horizon, and point 2 on an afforested one.

The theory on the orientation of the church axis according to the point of the
sunrise on the patron saint’s day was elaborated long ago (Nissen, 1906), though we have to
point out that it is not corroborated by liturgical theology nor was it often and unequivocally
confirmed when tested exactly in the field (Hoare G. P., Sweet S. C., 2000; Liritzis I.,
Vassiliou, H., 2007). Following the theory, researches more often than not ,,stretched” their
results, and the best example of it is a theory, or rather a fairy tale, on the solar meaning of
the orientation of the old Croatian church of the Holy Cross in Nin; changing the point of
view, the author (Pejakovi¢ M., 1978) presented the church with distorted foundations
almost as an early Christian Stonehenge. Linking the geometry of apparent sun orbit with a
multitude of holidays in the church calendar one can construe alluring interpretations:
dislocating the standing point from the portal to the altar, or measuring on different spots on
the wall extending from the nave to the narthex, one also changes the situation — new points
on the horizon appear, new dates and new saints as well. If anyone should wish, for
example, to astonish the readers at any price with a hidden meaning in the orientation of the
Gradac St. Nicholas church, then one would have to turn a blind eye to the striking dictate of
the terrain, and then connect the explanation with the 19™ of January, St. John, and
Epiphany (picture 8): allegedly, the church was not placed on the rock in the way the
architect had to do it, but he, the story goes, directed its axis purposely toward the point of
the sunrise on the day of Epiphany, when the skies open up, etc.

Conclusion

Longitudinal axis of the early Christian church (6™ century) within the Gradac
monastery deviates by 10° from the equinoctial east to SE (picture 9). In that vertical the sun
rises over the real horizon of the church around the 5" of March and around the 7" of
November. In case the chief architect, at the time he was marking the church basis, directed
the church axis toward the rising sun, he did it around March the 5. If he chose the day
appropriate to the patron saint, then the church was dedicated to St. John the Baptist (the
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closest holiday in the church calendar, the 9™ of March, is the First and Second Finding of
the Head of John the Baptist). This is also supported by the uncovering to the west of the
church of a foundation of a circular room, which could have been a baptistery (picture 1).

Picture 9. Longitudinal axes of the churches depicted in topographical space where
the Gradac monastery is located

Church of St. Nicholas (13™ century) was erected on narrow space on top of a
rock, which dictated its orientation. Longitudinal axis of the church deviates by 41° off
equinoctial east to SE (picture 9), but it is still situated within the ‘sun rising’ section of the
real horizon which, due to relief ‘shield’, extends to the south considerably. So that the
church (albeit it does not appear so at first sight) is oriented according to the rule: it is
erected on an elevated spot, and it is oriented towards the sunrise.

The Virgin Mary church (13" century) extends from the edge of the early
Christian church apse, but the architect did not continue its longitudinal axis — he aligned it
with equinoctial east crossing by 7° in the nave onto the other, summer side (picture 9). The
sun rises in the vertical of the axis over the real horizon around April 6 and around
September 5 (according to the Julian calendar in the 13" century, around March 30 and
around August 20). If the architect used the rising sun as the landmark, then the church was
founded around the 6™ of April, i.e. around the Annunciation of the Blessed Virgin Mary.
That is precisely the holiday to which the main church of the Gradac monastery was
dedicated to.

So, as opposed to the parakklesis of St. Nicholas church, whose orientation was
dictated by narrow space, basically the orientation of other two churches in the Gradac
monastery point to the existence of a solar meaning: longitudinal axis of the katholicon is
directed towards the point of sun rise on the day of Virgin Mary’s holiday of Annunciation,
to which the katholicon is dedicated, while the oldest among the Gradac churches was
founded during the first week of March, and it was most likely dedicated to St. John the
Baptist.
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