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pecting and airborne laser scanning of the hillfort on Vel'ky and Maly Lysec. The multi-seasonal archae-
ological investigation of the Lusatian hillfort and its catchment area on the hilltop and slopes of Velky and
Maly Lysec (cadastral district Kostolany pod Tribe¢om and Velcice) has brought interesting results in the
recent years. They are mainly related to the study of material culture, identification of several settlement
areas as well as the course of fortification. However, in non-destructive terrain research (i. e. identifica-
tion, documenting and mapping) of immovable monuments in the forest environment and in the inter-
pretation, using methods of remote landscape survey is almost inevitable. Airborne laser scanning and its
further processing by means of an innovative method using Proxima technology is one of such methods;
it has brought new knowledge in identification and interpretation of terrain relics on the studied hillfort.
Comparing and evaluation of the main results of terrain prospecting and airborne laser scanning using
Proxima technology is the basic aim of our article.
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UvOD

Na juhozépadnom vybezku pohoria Tribe¢, na temene a svahoch Vel'kého a Malého Lysca
v katastralnom tzemi obci Kostolany pod Tribe¢om a VelCice sa rozprestiera praveké hra-
disko so zazemim. Poloha znama uZz od konca 50. rokov 20. storocia bola v 60. rokoch ozna-
¢ena za hradisko luzickej kultary, patriace k systému hrani¢ného opevnenia spolu s hradis-
kami na Zibrici, Zobore a Velkom Tribeti (Habovstiak 1968, 43, 44). V d’algich desatrociach
20. storocia sa tu uskutoc¢nilo len niekol'ko povrchovych zberov (Illdsovd/Veliacik 1997, 89;
Ruttkayovd/Ruttkay 1991, 45; Veliacik/Romsauer 1994, 85). Zaciatkom nového tisicrocia docha-
dza k zvyseniu zaujmu archeol6gov o dant lokalitu. Opakované prieskumy a zbery prispeli
k ziskaniu novych informacif o rozsahu arealu hradiska a systéme jeho opevnenia (Baxa a kol.
2016, 69, 70; Mitas/Stegmann-Rajtir 2007, 147; Romsauer/Borzovd/Bistik 2013), ako aj o pritom-
nosti ¢loveka na tejto lokalite v eneolite, neskorej dobe bronzovej, dobe halstatskej, v obdobi
stahovania narodov, v stredoveku a novoveku (Borzovd/PazZinovd 2009, 40; Latkovd/Hajnalovd
2012; Romsauer/Borzovd/Bistik 2013, 86; Ruttkayovd/Ruttkay 1991, 45; Veliacik/Romsauer 1994,
85). Systematicky archeologicky vyskum priniesol okrem vel'kého poctu nélezov aj mnoz-
stvo nalezovych situdcii, ktoré vrhaji nové svetlo na osidlenie Malého Lysca, ako aj na opev-
novacie techniky na Velkom Lysci (Borzovd/Borza/Bistik 2014). K najnovsim zisteniam vsak
prispelo letecké laserové skenovanie (dalej LLS), doteraz publikované bez blizsej interpreta-
cie (Ruttkay 2015, 322, 323; Ruttkayovd/Ruttkay 2015, 82, obr. 137).

1 Prispevok vznikol v ramci rieenia vedeckého projektu VEGA MS SR a SAV ¢&. 1/0208/15: ,,Clovek a hory v prie-
behu ¢asu - od pravekych hradisk k stredovekym hradom®.
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S tym savisi aj predlozeny prispevok, ktorého cielom je komparacia doterajsich vysledkov
terénnej prospekcie a poznatkov ziskanych z LLS. Ide predovsetkym o identifikaciu antropogén-
nych terénnych reliktov a nasledne o ich interpretaciu v stvislosti s osidlenim skiimanej lokality.
Dalsim zamerom je prezentacia novej metédy spracovania dat LLS technolégiou Proxima a jej
aplikacia na vyskume hradiska na Velkom a Malom Lysci.

METODA PRACE

Terénnou prospekciou hradiska a jeho zdzemia sa podarilo identifikovat viacero reliktov
opevnenia. Tie boli nasledne geodeticky zamerané. Vysledkom je podrobna mapa Malého
Lysca a prehfadna mapa Malého a Vel'kého Lysca. Podrobna mapa Malého Lysca bola vy-
tvorena kombinéciou geodetickych metéd GNSS a tachymetrie. Prehladna mapa Velkého
a Malého Lysca vznikla prebratim obvodu Malého Lysca z podrobnej mapy a zameranim
priebehu opevneni na Velkom Lysci a obvodu turistickym GPS (Borza 2013). Do vytvorenej
mapy bola nasledne vloZené georeferencovana hypsometricka mapa tizemia, znazormnujtca
vyskovy priebeh reliéfu (obr. 1). Situa¢ny plan hradiska bol v roku 2016 upraveny na zaklade
vysledkov d’alsich terénnych prieskumov, uskuto¢nenych po roku 2013 (obr. 2).

Letecké laserové skenovanie Malého
a Velkého Lysca je sucastou tvorby
databazy leteckych snimok a LLS dat
Kostolianskej kotliny a jej okolia vratane
prilahlych vys$innych pol6h v rozsahu 88
km? Realizovalo sa v roku 2015 na zak-
lade spoluprace pri vyskumnej ¢innosti
Zilinskej Univerzity v Ziline, Fakulty pre-
vadzky a ekonomiky dopravy a spojov
a geodetickou firmou Geoaktudl s.r.o.
Dalsie spracovanie dat bolo realizované fir-
mou Proxima R&D s.r.0. na zaklade spolu-
prace s Katedrou archeolégie Filozofickej
fakulty Univerzity Konstantina Filozofa
v Nitre. Z nameraného lidarového mrac-
na bodov bol po filtracii (odstraneni ve-
getacie) vytvoreny model georeliéfu (tzv.
ground model), obsahujici body teré-
nu s priemernou hustotou 3,60 bod/m?.
Nasledne bol vytvoreny digitalny model
reliéfu (dalej DMR) s rozliSenim 1 m (obr.
3). Na zjednodusSenie automatickej iden-
tifikacie a analyzy Strukturalnych prvkov
DMR suvisiacich s terénnymi reliktmi L _
bola pouzitd morfometricka analyza teré- Obr.1.5 ztyacny p l‘f" hradiska ha Vel’ kom a Ma—
nu pomocou inovativnej metody s vyuzi- lom Lysci podla vysledkov terénnej prospekcie
tim technolégie Proxima (Ihring/Hroncek/ (ilo rf)ku 201% 1 - val s/kamennou plentou, preru-
Holubec 2014; ~ Szabovd/Hroncek 2015). Seny poloklzegtovou bfanou; 2 - preds_unute opev-
Hlavnym vystupom analyzy je konvexna  "€"e (zemny val s przekopou);.3l — priehlbne ( tzv.
a konkavna charakteristika analyzované- czsfel’ny - stopy pop ovrchovej fazb €)" 4 ~ zemiy
ho terénu. Vo vSeobecnosti mézeme kon- prieciy val a priekopa; 5 ~ kamenny priecny val;
vexitu povazovat za vypuklinu a konka- 6 - predpgkladan]] rozsah osz’dlenia zdzemia
vitu za vydutinu. Vysledky analyzy st ge- hradiska (podla Borzovd 2013, 25)
nerované vo viacerych tarovniach detailu,
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ktoré zaistuja identifikaciu a vizualizaciu detailnych objektov s vlastnostami na viacerych
mierkovych tirovniach (Holubec et al. 2016). Tato metéda pontka iny pohl'ad na terén. Na roz-
diel od globalneho vizualneho vyhodnocovania DMR jeho osvetlenim z r6znych smerov,
pri tejto analyze vidime lokalne vypukliny (konvexity) a vydutiny (konkavity) terénu bez
ohl'adu na smer pozorovania. To umoznuje lepsie identifikovat aj menej viditelné terénne
relikty, ¢o sa prejavilo aj na vyhodnocovani lidarovych dat Malého a Velkého Lysca. Ziskané
vystupy z LLS (tietiované reliéfy a morfometricka analyza) boli nasledne porovnané s vy-
sledkami terénneho prieskumu.

VYSLEDKY VYSKUMU

Prvé opevnené predhradie na hrebeni Malého Lysca tvori najjuznejsiu ¢ast skiimaného
arealu (obr. 2: A; 3: A). Vymedzené je z juznej, zdpadnej a vychodnej strany valom, ktory je v
teréne najvyraznejsie ¢itatelny len zjuznej strany. Z vychodu a zo zapadu je viditel ny ako niz-
ka terénna vlna. Zo severu predhradie v najuzSom mieste hrebetia ohranicuje prie¢na prieko-
paaval. Opevnenie je dobre viditeI né na tienovanom reliéfe (obr. 4). Zapadnym okrajom toh-
to arealu viedla povodna cesta - dnes za-
chovany tvoz, smerujtci cez sedlo k Vel-
kému Lyscu (obr. 3). Absencia nalezov a
vysoko vystupujice skalné podloZie na-
znacuju, ze prvé predhradie s rozlohou
priblizne 1,5 ha nebolo osidlené.

Druhé predhradie zaberalo na zak-
lade terénnej prospekcie vrcholovi plo-
sinu Malého Lysca, tzky priestor sedla
medzi Malym a Velkym Lyscom s tzv.
cisternami a juzné a juhovychodné sva-
hy Velkého Lysca (obr. 2: B). Na juhu
susedi s aredlom prvého predhradia,
s ktorym ma spolo¢nt fortifikaciu vo for-
me priecnej priekopy a valu. Z vychodu
ho vymedzoval strmy svah a skalné zra-
zy, na severe opevnenie vrcholu Vel'kého
Lysca a skalny zraz. Zo zapadu bola jeho
hranica ur¢end lenna zdklade rozptyluna-
lezov. Jeho celkova rozloha bola na zakla-
de prieskumov ur¢ena na priblizne 6,4 ha.
Areal druhého predhradia sa okrem uz

N spomenutej spoloc¢nej fortifikécie s prvym

Ao w  zem predhradim javil ako neopevneny. Az

na zéklade LLS sa ukézalo, Ze bol opevne-

Obr. 2. Vel ky a Mlll]; LyS@C - SituanTl]j pldn hra- n}’l aj 70 Zépadnej strany (Obr. 3; Ru ttkayovlj/
diska a jeho zdzemia na zdklade vysledkov terénnej Ruttkay 2015, 82, obr. 137). Linia valu sa
prospekcie do roku 2016: A — prvé predhradie; B v juznej ¢asti napéja na val prvého pred-
— druhé predhradie; C - opevnenyj vrchol Velkého  hradia, pokracuje severozapadnym sme-
Lysca. 1 - vstup do prvého predhradia (?); 2 -ka-  rom cez bo¢ny zapadny vybezok Malého

Madmoraial vidka [m.n m)

| 4 ¥ e 402 a4z 454 480 L] 5 ¢

menny val; 3 - vstup do druhého predhradia; 4 - Lysca smerom k opevneniu Velkého
hlineny val s priekopou a palisddou; 5 - hradba Lysca, kde sa vytraca medzi sidliskovymi

s celnym miirom z lomového kameria a polokliesto-  terasami (obr. 4; 8). Najlepsie zachovany
vou brdanou; 6 — poloha polokliestovej brdny; a len niekol'ko metrov dlhy tsek toh-

7 = poloha taZobnyjch jam na limonit (?) to valu, dosahujaci vysku do 50 cm a

(vodla Baxa a kol. 2016, 69)
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Obr. 3. Velky a Maly Lysec - tiefiovany reliéf s osvetlenim od severu. A - proé opevnené predhradie;
B - druhé predhradie; C - vrchol Velkeho Lysca; D - tretie neopevnené predhradie (© Katedra letec-
kej dopravy fakulty PEDAS Zilinskej univerzity v Ziline; Geoaktudl s.r.0.; Proxima R&D s.r.0.)

nachadzajtci sa na bo¢nom zapadnom hrebeni Malého Lysca (obr. 5), bol autorom tohto pri-
spevku zndmy uz v roku 2012. Vtedy nan upozornil spoluriesitel povrchového prieskumu J.
Jahn (Borzovd et al. 2012). Jeho pokrac¢ovanie juznym a severnym smerom vo forme nizkej te-
rénnej viny dosahujicej vysku 20-30 cm v8ak bolo v teréne overené az na zaklade LLS v roku
2016 (obr. 3). Areél druhého predhradia bol osidleny na vrcholovej plosine Malého Lysca,
na sidliskovych terasach na zapadnom svahu Malého Lysca (obr. 6) a na sidliskovych terasach
najuhovychodnomajuznomsvahu Velkého Lysca (Borzovd/Borza/Bistik 2014, 30-36; Romsauer/
Borzovd/Bistik 2013). Sidliskové terasy pokracuji zapadnym smerom v tizkom pase pod hlav-
nym opevnenim Velkého Lysca, kde prechadzaji do troch vyraznych terasovych stuptiov
s kratsimi valovymi atvarmi, ktoré tGstia na skalnom zraze. Na zaklade tiefiovaného re-
liéfu, ako aj morfometrickej analyzy konvexit moZzno predpokladat, Ze tieto liniové atvary
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Obr. 4. Maly Lysec - vlavo tieriovany reliéf s osvetlenim zo severovychodu, vpravo konvexné tvary
(Cervenou farbou) a konkdavne tvary (zelenou farbou) (© Katedra leteckej dopravy fakulty PEDAS
Zilinskej univerzity v Ziline; Geoaktudl s.r.0.; Proxima R&D s.1.0.)

doplnali opevnenie juhozapadnej &asti vrcholu Velkého Lysca (obr. 3: C; 8). Celkova plocha
arealu druhého predhradia mé rozlohu priblizne 9 ha. Cez tento areél viedli pristupové cesty
k jedinej brane v hlavhom opevneni okolo vrcholu Velkého Lysca. Cesty z vychodu, juhu
a zapadu sa stretali v sedle medzi Velkym a Malym Lyscom (obr. 3).

Obr 5. Zapadny vybezok Malého Lysca s na]vyrazne]sze zachovanym tisekom
valu (foto: P. Bistik)
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Obr. 6. Zdapadnyj svah pod vrcholovou plosinou Malého Lysca s vyznacenymi sidliskoviyjmi
terasami (foto: P. Bistik)
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predsunuty mensi val, lemujiici z juZnej strany pristupovu komunikdciu
k polokliestove;j brane (foto: P. Bistik)
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Obr. 8. Velky Lysec - vlavo tieriovany reliéf s osvetlenim od severovychodu, vpravo konvexné tvary
(Cervenou farbou) a konkdvne tvary (zelenou farbou) (© Katedra leteckej dopravy fakulty PEDAS
Zilinskej univerzity v Ziline; Geoaktudl s.r.0.; Proxima R&D s.1.0.)

Vrchol Velkého Lysca bol z vychodu, juhu a zapadu opevneny hradbou, zo severoza-
padu ho chranili skalné zrazy. V juznej Casti je hradba prerusena polokliestovou branou
(obr. 3: C; 8). Sondaznym vyskumom sa overilo, Ze na najpristupnejsej juhovychodnej strane
mala hradba ¢elnti plentu z nasucho kladeného kamena (Baxa a kol. 2016, 69). Z juhovychod-
nej strany bolo opevnenie doplnené o predsunuty mensi val a priekopu (obr. 7). Na zaklade
DMR vytvoreného z LLS je zrejmé, Ze predsunuty val a priekopa majt vac¢si rozsah, ako sa
povodne predpokladalo na zaklade prieskumu (obr. 8; Romsauer/Borzovd/Bistik 2013, 83). Val
a priekopa boli juhovychodne od brany prerusené pristupovou cestou, ktort z juznej strany
lemoval doteraz nepovsimnuty valovy nasyp, dlhy priblizne 80 m (obr. 8). Areal s rozlohou
priblizne 2,3 ha bol osidleny na niekolkych trovniach zdmerne upravenych sidliskovych
teras.

Obr. 9. Maly Lysec - priecny val s priekopou: A - vrstevnicovy plan; B - tieriovany reliéf
s osvetlenim od severovychodu; C - konvexné tvary (Cervenou farbou) (© Katedra leteckej dopravy
fakulty PEDAS Zilinskej univerzity v Ziline; Geoaktudl s.r.0.; Proxima R&D s.r.0.)
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Tretie neopevnené predhradie je dalsim sidliskovym arealom, ktory sa nachadza
v priestore pod skalnymi zrazmi severne a zapadne od vrcholu Velkého Lysca (obr. 3: D).
Identifikovany bol povrchovym prieskumom v roku 2014 na ploche priblizne 1 ha na zak-
lade vyskytu keramiky a mazanice s odtlackami po drevenych konstrukciach vo vyvratoch
stromov. Na zaklade LLS sa ukazalo, Ze sidliskovy aredl je ovela vi¢si - na ploche priblizne)
4 ha sa nachadza okolo 30 sidliskovych teras (obr. 8). Va¢sinu z nich sa podarilo v teréne
identifikovat a zamerat turistickym GPS v roku 2016. Dobre viditeln4 je aj pévodna pristu-
pova komunikacia zo Sedla pod Velkym Lyscom (obr. 3).
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Obr. 10. Maly Lysec — priecny val s priekopou od juhovychodu (foto: P. Bistik)

DISKUSIA

Archeologicky vyskum nedestruktivhymi metédami s vyuzitim LLS prinasa okrem no-
vych zisteni aj cely rad nezodpovedanych otazok. Tie je mozné ¢iastocne riesit len d’alsim
archeologickym, resp. interdisciplinArnym vyskumom.

V spolupraci s geolégom bude potrebné overit situdciu juzne od polokliestovej bra-
ny na Velkom Lysci (obr. 8). Situacia v teréne je kvoli hustej vegetacii a koncentracii te-
rénnych reliktov neprehladnd. Terénne relikty, javiace sa ako valové utvary, viditel-
né na tienovanom reliéfe, moézu byt aj geologického povodu. Podobna je aj situacia
v severozapadnej Casti Velkého Lysca. V prieluke medzi skalnymi stenami, na okraji str-
mého zrazu, st na tiefiovanom reliéfe viditelné dva liniové atvary, ktoré by mohli dopli-
nat opevnenie v tejto ¢asti hradiska (obr. 8). Doterajsi terénny prieskum sa tejto casti arealu
nevenoval, pretoze sa tu nepredpokladal vyskyt pripadnej fortifikacie. Charakter liniovych
utvarov bude vhodné taktiez overit prieskumom v spolupraci s geolégom.
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Ina situécia je na okraji severovychodnej ¢asti plosiny Malého Lysca. Napriek prvotnym
predpokladom a opakovanym cielenym prieskumom neboli na okrajoch vrcholovej plo-
siny Malého Lysca identifikované stopy fortifikacie. Avsak na zéklade tienového reliéfu
a na vystupe morfometrickej analyzy konvexit a konkavit mozno aj tu sledovat liniu valové-
ho atvaru (obr. 4).

Dalsim prikladom nestladu vysledkov terénneho prieskumu a vystupov LLS je priebeh
prie¢nej priekopy a valu na Malom Lysci medzi prvym a druhym predhradim (obr. 9; 10).
Na zé&klade vysledkov terénnej prospekcie st priekopa s valom prerusené priblizne v strede
dizky, ¢im vytvaraju vstup do druhého predhradia (obr. 9: A). Tato situécia sa taplne odligne
javi na tienovanom reliéfe (obr. 9: B), ako aj na vystupe morfometrickej analyzy konvexit,
podla ktorej je viditelna suvisla konvexita v mieste valu, bez ndznaku prerusenia v strednej
¢asti (obr. 9: C).

ZAVER

Stadiom tietového reliéfu a vystupu morfometrickej analyzy konvexit a konkavit hra-
diska na Velkom a Malom Lysci, ako aj jeho zdzemia, sa podarilo doplnit niektoré infor-
macie, absentujice z prieskumnych aktivit. Na druhej strane je zrejmé, Ze tato forma nedes-
truktivneho prieskumu prinasa nové, doposial nevyrieSené otazky. Tie zostavaju predme-
tom d’alsieho interdisciplindrneho vyskumu nielen tejto lokality, ale aj celého mikroregionu
Kostolianskej kotliny.
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RESUME

Comparing the results of the terrain prospecting and airborne laser scanning of the hill-
fort on Velky and Maly Lysec

A prehistoric hillfort with its catchment area is situated on the southwestern spur of the
Tribe¢ mountain range. Repeated surveys and collections as well as the systematic archae-
ological investigation contributed to obtaining new information mostly on the extent of the
settlement area of the hillfort and the system of its fortification (Figure 1; 2). Airborne laser
scanning, however, contributed to the latest findings. By means of this innovative method
using Proxima technology, morphometric analysis of the terrain was done. This method of-
fers a different view of the terrain. Unlike the global visual evaluation of DMR by means
of its lighting from various directions, in this analysis, local convexities and concavities are
visible regardless of the observation direction. This helps us identify even less visible terrain
relics better, which was also expressed in the evaluation of the lidar data of Maly and Velky
Lysec.

Investigation results

First fortified bailey makes the southernmost part of the studied area, or the southern part of
Maly Lysec. It is limited by a rampart from the south, west and east; the rampart is the most
visible from the south only. From the east and west, it is visible as a short terrain wave. From
the north, it is limited by a transverse ditch and the rampart in the narrowest point (Figure
3: A).

The second bailey covered the hilltop plateau of Maly Lysec, the narrow saddle between
Maly and Velky Lysec with the so-called cisterns and the southeastern slopes of Velky Lysec
(Figure 3: B). In the south, it borders the area of the first bailey; it shares its fortification with
it in form of a transverse ditch and a rampart. In the east, it was limited by a steep slope and
rock cliffs, in the north, there was the fortification of Vel'ky Lysec’s hilltop and a rock cliff.
The ALS showed that the area of the second bailey was fortified also from the west (Figure 4;
5) and settled on the hilltop plateau of Maly Lysec (Figure 6) and the settlement terraces on
the southeastern and southern slopes of Velky Lysec (Figure 3; 8).

The hilltop of Velky Lysec was fortified by a bulwark from the east, south and west; from the
northwest, it was protected by rock cliffs. In the southern part, the bulwark is interrupted by
a semi-tongs gate (Figure 3: C). The southeastern side of the fortification was completed with
a smaller forwarded rampart and a ditch (Figure 7). It is clear from the ALS that the forwar-
ded rampart and the ditch are larger than previously assumed on the basis of a survey. The
rampart and the ditch were interrupted southeast of the gate by an access road lined by
a previously unnoticed approx. 80 m-long rampart from the south (Figure 8).
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The third unfortified bailey - another settlement area was identified by a surface survey in
2014 on the area of approx. 1 ha on the basis of occurrence of pottery and daub with imprints
of wooden constructions in tree holes. The ALS showed that the area is much larger - there
are about 30 settlement terraces over the area of approx. 4 ha (Figure 3: D). Most of them were
identified and measured in the terrain by a tourist GPS in 2016.

Discussion

Archaeological investigation using non-destructive methods brings, besides remarkable
findings, a whole range of unanswered questions. They can only be solved on the basis of
evaluation of finds obtained by several methods.

It will be necessary to verify the situation south of the semi-tongs gate on Velky Lysec
(Figure 8) in cooperation with a geologist, since the terrain relics visible on the shaded relief
can be of a geological origin. Situation is similar in the northwestern part of Vel'ky Lysec. The
shaded relief reveals two line shapes in the gap between the rock walls which could comple-
ment the fortification in this part of the hillfort (Figure 8).

The situation is different on the edge of the northeastern part of the plateau of Maly Lysec,
where no traces of fortification were identified. Nevertheless, the line of a rampart-like shape
can be observed here on the basis of the shaded relief and in the output of the morphometric
analysis of convexities and concavities (Figure 4).

Another similar example is the course of the transverse ditch and the rampart on Maly
Lysec between the first and the second baileys (Figure 9; 10). On the basis of terrain prospec-
ting, the ditch and the rampart are interrupted approx. in the middle of their length, which
creates the entrance to the second bailey (Figure 9: A). This situation appears to be totally
different on the shaded relief (Figure 9: B) and on the output of the morphometric analysis
of convexities (Figure 9: C).

Issue

Studying the shaded relief and the output of the morphometric analysis of convexities
and concavities of the hillfort on Velky and Maly Lysec and its catchment area, we were able
to complete some information. On the other hand, it is clear that this form of non-destructi-
ve survey brings new, previously unsolved questions. They remain subject of further inter-
disciplinary investigation of not only the whole microregion - the Kostol'any Basin.

Captions

Figure 1. Situation plan of the hillfort on Vel'ky and Maly Lysec according to the results of
terrain prospecting before 2013: 1 - rampart with stone cladding interrupted by a semi-tongs
gate, 2 - forwarded fortification (earthen rampart with a ditch), 3 - depressions (so-called
cisterns - traces of surface mining), 4 - transverse earthen rampart and ditch, 5 - transverse
stone rampart, 6 - supposed extent of the hillfort’s catchment area’s settlement (according to
Borzovi 2013, 25)

Figure 2. Velky and Maly Lysec - situation plan of the hillfort and its catchment area on
the basis of the results of terrain prospecting from 2016: A - first bailey, B - second bailey, C -
fortified top of Vel'ky Lysec. 1 - entrance to the first bailey (?), 2 - stone rampart, 3 - entrance
to the second bailey, 4 - earthen rampart with a ditch and palisade, 5 - bulwark with the front
from the wall made of quarry stone and the semi-tongs gate, 6 - location of the semi-tongs
gate, 7 - location of exploitation pit for limonite (?) (according to Baxa a kol. 2016, 69)

Figure 3. Velky and Maly Lysec - shaded relief lit from the north: A - the first fortified
bailey, B - the second bailey, C - the hilltop Velky Lysec, D - the third unfortified bailey (©
Department of Air Transport, University of Zilina; Geoaktual s.r.0.; Proxima R&D s.r.0.)

Figure 4. Maly Lysec, left - shaded relief lit from the northeast, right - convex shapes (red)
and concave shapes (green) (© Department of Air Transport, University of Zilina; Geoaktual
s.r.0.; Proxima R&D s.r.0.)
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Figure 5. The western spur of Maly Lysec with the most distinctly preserved part of the
rampart (Photo by: P. Bistak)

Figure 6. The western slope under the hilltop plateau of Maly Lysec with marked settle-
ment terraces (Photo by: P. Bistak)

Figure 7. Velky Lysec - forwarded smaller rampart limiting the access route to the semi-
-tongs gate from the south (Photo by: P. Bistak)

Figure 8. Velky Lysec, left - shand concave shapes (green) (© Department of Air Transport,
University of Zilina; Geoaktudl s.r.o.; Proxima R&D s.r.0.)

Figure 9. Maly Lysec. The transverse rampart with the ditch: A - isoline plan; B - sha-
ded relief lit from the northeast; C - convex shapes (red) (© Department of Air Transport,
University of Zilina; Geoaktual s.r.0.; Proxima R&D S.I.0.)

Figure 10. Maly Lysec. The transverse rampart with the ditch from the southeast (Photo
by: P. Bistak)
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