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LyUBUSKI ARCHAEOLOGICAL PROJECT: ROMAN AND LATE ANTIQUE SETTLEMENT
IN WESTERN HERZEGOVINA, 2015

Area: Ljubuski opéina (community), West Herzegovina
Canton, Bosnia and Herzegovina

Expedition directors: Tomasz Dziurdzik (Institute

of Archaeology, University of Warsaw), Mirko Rasi¢
(Department of Archacology, Faculty of Philosophy,
University of Mostar)

Expedition team: . Dragic¢evi¢, P. Janik, A. Mech, M. Pisz
Financial assistance: financed by the Counselling Board

for Student Scientific Movement, University of Warsaw
=

Bosnia and
Herzegovina

(Rada Konsultacyjna ds. Studenckiego Ruchu
Naukowego UW) and private sponsors
Fieldwork: 15t — 14th October 2015

The Ljubuski Archaeological Project was design- =
ed to collect the available data on the Roman and Late
Antique settlement in the valley of the Trebizat River and

the surrounding highlands (Fig. 1) comprising the modern

Fig. 1. An overview of the landscape in the Ljubuski community, with the Trebizat River valley flanked by hills and mountains to the
southwest and highlands to the north (photo by A. Mech).

Ryc. 1. Uksztattowanie terenu w gminie Ljubuski. Dolina rzeki TrebiZat otoczona gérami i wzgdrzami od potudniowego zachodu oraz
wyzyng od péinocy (fot. A. Mech).
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community (op¢ina) of Ljubuski, and to verify it with the
use of non-invasive methods. The Project has been realised
in cooperation between the Department of Archaeology,
Faculty of Philosophy at the University of Mostar, and the
Institute of Archacology at the University of Warsaw. The
2015 fieldwork concentrated on already reported sites and
was meant to assess the reliability of the information in the
existing literature and to improve it by studying the current
condition of the sites and recording their features with
technologies that so far have only rarely been applied in the
region (drone aerial photography and precise GPS localisa-
tion). Together with the results of a study of epigraphical
monuments, all the acquired data was combined in a GIS
database.

In Antiquity, the studied area was the immediate
hinterland of Narona, one of the major centres of Dalmatia.
During the reign of Tiberius, a veteran settlement called
pagus Scunasticus was established there, on lands separated
from the territory of the colony (KROLCZYK 2009: 34).
The area saw settlement by legionary veterans originating
mostly from Asia Minor (ALFOLDY 1987). Ancient sources

also mention a road station Bigeste in this area (Tabula
Peutingeriana V1. 4), but the precise locations of both topo-
nyms are still disputed. The major archaeological site of the
Roman period is located in Gradine (Fig. 2), in the suburbs
of the modern city of Ljubuski, but its ancient name is un-
known. Many finds of militaria and tile stamps of military
units on the site and tombstones of soldiers in its vicinity
point to the presence of military personnel, mostly auxilia-
ries from different regions of the Roman Empire (ALFOLDY
1962), but the identification of the structures excavated in
the 1970s and 80s remains uncertain (BOJANOVSKI 1981;
DobIG 2006). The defensive installations situated at
Gratine occupied a strategically central position in the val-
ley, protecting the crucially important road Narona-Salona
(BojaNoOVsKI 1977) and controlling access to the Neretva
Valley from the north.

The study of the antique heritage of this region
began with the travels of Arthur Evans (EvaNs 1883). The
first organized research started with the Austro-Hungarian
occupation. Among the early scholars, Carl Patsch deserves
a special mention (PATSCH 1897; 1907; 1908). In 1988, all

Fig. 2. Aerial view of the Gradine site (Table 1, no. 23) with the architectural remains excavated in the 1970s and 80s (photo by M. Pisz).

Rye. 2. Zdjecie lotnicze stanowiska Gracine (Tab. 1 nr 23) z odstonietymi w latach siedemdziesiatych i osiemdziesiatych pozostatosciami

architektury (fot. M. Pisz).
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Fig. 3. Dracevica site in Donji Radi$i¢i-Sadine (Table 1, no. 14). Determining the size and extent of the archaeological site (photo by
A. Mech).

Ryc. 3. Stanowisko Draéevica w Donji Radisi¢i-Sadine (Tab. 1 nr 14). Okredlanie wielkosci i zasiegu stanowiska archeologicznego (for.

A. Mech).

the sites known from the area were included in the Archae- jects. Data collected during the fieldwork is presented in
ological Lexicon of Bosnia and Herzegovina (ALBIH 3), Table 1, in comparison with earlier reports and the state of
an attempt at systematising the archaeological heritage of research prior to the Project and together with preliminary
the country. At that time, 40 sites in Ljubuski from the interpretations of the type and chronology of the sites. In
Roman and Late Antique periods were known and listed. total, 34 sites from the Early and Late Roman periods were
A major break in the research happened due to the civil war found, studied, and recorded (Fig. 4). By marking the
in the early 1990s, resulting in an almost complete halt in extent of surface archaeological material it was possible to
any scientific activity in Bosnia and Herzegovina, a discon- prove that some sites recorded as separate, in fact constitute
tinuity from which the local archacological community parts of larger complexes. The largest concentration of
only recently began to recover (LAWLER 2010). sites is located around Gradine (Table 1: no. 23), including

The project is the first implementation of non-in- also related archacological remains in nearby Humac-
vasive archacological prospection methods in the study of -Huremovaca and a group of sites in Hardomilje and Teskera
the Roman and Late Antique periods in the area. The most (nos. 22 and 24-30). Distribution of building material was
important part of the fieldwork in 2015 constituted of studied, allowing for some tentative interpretations of the
survey visits to archacological sites known from the earlier features, such as possible locations of buildings. Elements of
literature and their precise geolocation using hand-held GPS infrastructure, such as roads (Fig. 5), were also recorded. In
devices, including determining their extent and boundaries addition to the descriptions of the sites, some 1500 aerial
(Fig. 3). These data were mostly missing in the existing and surface photos were taken, not only recording the land-
publications, or recorded only approximately (‘100 paces scape conditions and state of preservation of archacological
south’) by referring to the distance to elements of infra- remains, but also allowing for elaboration of ortophoto-
structure, such as particular houses or roads, which in most maps of chosen sites together with their surroundings, in-
cases is currently of little value. A few failures in locating sites, cluding Studenci (no. 31), the Gra¢ine-Hardomilje-Teskera
which in some cases may be due to vegetation obscuring the complex (nos. 22-30), and Dradevica in Donji Radisié¢i-
surface archacological material, may as well indicate that -Sadine (no. 14). 3D models of features (Roman well at
some sites were completely destroyed. Information from Dracevica in Donji Radisi¢i-Sadine and rock-cut grave in-
the local population proved to be valuable, as in some cases scriptions at Filovata in Mostarska Vrata, no. 21) were also
it resulted in discovery of previously unknown sites or ob- created.
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Table 1. Sites dated to the Roman and Late Antique periods visited and verified during the 2015 fieldwork.
Tabela 1. Stanowiska okresu rzymskiego i péznoantyczne (skrét LA) zweryfikowane w terenie podczas kampanii roku 2015.

Working | Site Village ALBiH 3 |Reported Archaeological material Interpretation
number number visible 10.2015
1 Gornji | Dole not road road, partly rock-cut, partly local road
Dole registered paved with medium-sized
stones — several sections with
well-preserved kerbstones
2 Crkvine | Zupnica |25.363 Roman village building material (stone, some | Roman and LA
(trad. (ceramics, walls); roof tiles and bricks) settlement(?);
Klobuk) LA basilica reused in field boundaries; LA basilica
(partly excavated, rich walls of basilica
finds) (poor state of preservation)
3 Docil | Vitina- 25.54 Roman villa (excavated) | walls of the villa (poor state of
-Doci and tombstone; preservation); building material
(trad. LA basilica (excavated) (stone) reused in field
Borasi) and tombs (excavated) boundaries; LA tombs complex of sites:
Roman villa,
4 Doci2 | Vitina- 25.55 LA basilica walls of the LA basilica another destroyed
-Doci with tombs (excavated) with tombs (conserved building (?)
and partly reconstructed) and burials (?);
LA basilicas
S Doci3 | Vitina- | not building material building material (roof tiles and cemeteries
-Doci registered and bricks) - destroyed
building(?)
6 Doci4 | Vitina- not LA tombs (excavated) LA tombs
-Doci registered
7 Vitina 2 | Vitina 25.338 Roman settlement, pottery, building material Roman settlement;
remains of a building (roof tiles or bricks); medieval and
(excavated); mosaic, coins, | building material (stone) and modern cemetery
epigraphic monuments; | a tombstone reused in a medieval | and chapel
building material reused | and modern cemetery
in a medieval cemetery and chapel
and modern chapel
8 Njiva/ | Vitina not ceramics building material (stone) Roman settlement
Gegaca registered site
9 Kruska | Vitina not ceramics very few pottery sherds Roman settlement
registered site
10 Dvorac | Vitina- not chance find reused building material (stone) | building material
-Vitina registered | of a tombstone brought for reuse(?)
Donja
11 Groblje | Proboj not roof tiles; building material (roof tiles), Roman and LA site
registered | reports of an early pottery of unknown
Christian basilica (?) character
(site under modern
Catholic cemetery)
12 Donji | Proboj- |25.59 Roman settlement reused building material (stone) | Roman settlement
Proboj | Donji (one building excavated; | in several spots and cemetery
Proboj finds, among which 3rd_ (site mostly under
4th ¢, coins); cemetery modern buildings
(cremation burials); and constructions)
part of an aqueduct;
fragment of a milestone;
visible part of a road
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Working Site Village | ALBiH 3| Reported Archaeological material Interpretation
number number visible 10.2015
13 Gradina | Donji 25.116 | Roman fortification pottery sherds; fortified observation
Radisici (20x15 m with remains remains of stone structures point on prehistoric
of a tower; constructed constructed with mortar hillfort
with mortar) on (extremely poorly preserved)
a prehistoric hillfort;
finds of ceramics,
and Republican
and 2nd ¢, coins
14 Draéevica | Donji 25.60 Roman settlement (villa walls of the villa just below Roman settlement
Radisidi- excavated); stone well; the modern earth surface; (villa)
-Sadine numerous finds: building material (stone, and cemetery (?)
2nd_4th ¢, coins, pottery, roof tiles and bricks);
tiles, a milestone, stone well
tombstones); LA and
carly medieval jewellery
15 Samograd | Grab- 25.287 | Roman settlement reused building material (stone);| Roman/LA
-Gorica (building material, pottery; tombs cemetery;
mortar; coins and pottery); settlement (?)
rumours of a medieval
church
16 Radalj Crveni | 25.273 prehistoric hillfort on the lower terraces numerous | Roman settlement
Grm pottery sherds; reused building | under a prehistoric
material (stone); hillfort
remains of buildings
17 Beris Humac- | not ceramics roof tiles, pottery Roman/LA
-Kutac | registered settlement (?);
Neolithic settlement
18 Dvori$te | Ljubuski | might be | ceramics roof tiles, pottery Roman settlement
connected site
with
25.356(2)
19 Zorbinovaq Ljubuski | not LA tombs reusing Roman | building material
registered | building material; (roof tiles and bricks), complex of sites
epigraphic material mortar and settlements:
Roman settlement
20 Crkvina | Mostarskd 25.33 Roman buildings (building | building material (stone) and cemetery;
Vrata- material) and a cemetery LA cemetery. Partly
-Jurjevica (a sarcophagus, tombs under a modern
with rich finds); Muslim cemetery,
epigraphic material modern buildings
and construction
21 Filovata | Mostarskq 25.72 rock-cut grave inscriptions | rock-cut grave inscription
Vrata
22 Blinja Teskera | 25.14 Roman settlement probable spot of excavation
(excavated remains of (trench filled with earth?);
a building with a hypocaust);| building material (roof tiles
reused grave inscriptions or bricks) and pottery
23 Gratine | Humac |25.102 | Roman military fort walls of the buildings

enclosed with walls
140x110 m (excavated
remains of 4 buildings,
some rooms with

a hypocaust; numerous
finds, incl. mosaic
fragments, frescos, military
equipment, military
building material, coins)

(partly reconstructed;

poor state of preservation);
alleged defensive walls
covered with mounds

of building material

(mostly stone, some roof tiles)
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Working| Site Village ALBiH 3| Reported Archaecological material Interpretation
number number visible 10.2015
24 Huremovaca| Humac not pottery, various small finds | pottery; test trench partly complex of sites
registered | (test trench) filled with earth and settlements:
a Roman military
25 Bas¢ine Hardomilje | 25.6 remains of a Roman bridge | building material (stone and | installation
and a building; small pieces of bricks or roof | (exact character
reused funerary tiles); concentration on the | not confirmed);
monuments shore suggesting probable large composite civil
location of a bridge settlement, roads
with bridges and
26 Belusa Hardomilje | 25.9 remains of a Roman cemeteries on both
building; epigraphic sides of the river
monuments and grave; (the division into
aroad building material (mostly individual sites and
stone, some pieces of roof settlements appears
27 Kratina Hardomilje | 25.178 | chance find tiles) and pottery; to be somewhat
of a fragmentary concentrations of small artificial and
grave monument and medium-sized stones representing the
resembling destructs divisions of modern
28 Pivnice Hardomilje | 25.253 | fragment of a Roman of roads (exact location agricultural activities
column and a medieval and dimensions of reported | and cadastral plans;
cemetery sites difficult to trace and to be verified during
reconstruct due to modern | further fieldwork)
29 Torine Hardomilje | 25.322 | remains of a Roman agricultural activities)
building; cremation
graves with rich finds
30 Vuna Hardomilje| 25.348 | funerary monuments
31 Crkvina Studenci | 25.34 Roman building material; | Roman building material Roman settlement;
prehistoric finds (stone and roof tiles) prehistoric
and pottery settlement (?)
32 Bijaca Bijaca not Roman milestones Medieval cemetery Roman road (?);
(Diliéi) registered | on a medieval cemetery medieval cemetery
33 Crkvina Zviriéi not building material building material (stone); reused in medieval
registered capital (LA?) church (?)
34 Podine Zviriéi not road section of a road with surface | road
registered of medium-sized stones and
partly preserved kerbstones

For working numbers, cf. Fig. 4; Site — name of the site; Village — name of the village according to cadastral plans; ALBiH 3 number — entry in
the last attempt at systematising the archacological heritage of the area; Reported - state of research prior to the Project, aggregated data derived
from ALBiH 3 and reports by the Humac museum staff, archacologists and local population; Archacological material visible 10.2015 — overview
of surface finds observed during the fieldwork; Interpretation — preliminary interpretation of the type and chronology of sites based on previous-
ly available data and on the results of the Project; LA — Late Antiquity.

Working number — por. Ryc. 4; Site — nazwa stanowiska; Village — nazwa miejscowosci wedle planéw katastralnych; ALBiH 3 number — numer
w ostatniej publikacji systematyzujacej wiedze na temat dziedzictwa archeologicznego regionu; Reported — stan badan sprzed Projektu, dane
dotyczace stanowiska z ALBiH 3 uzupetnione o informacje od pracownikéw muzeum w Humeu, archeologdéw i lokalnej ludnosci; Archaeological

material visible 10.2015 — material archeologiczny zaobserwowany podczas prac terenowych; Interpretation — wstgpna interpretacja typu
i chronologii stanowisk na podstawie dostgpnych dotychczas danych oraz rezultatéw Projektu; LA — z okresu péZnoantycznego.

A further element of the research project was the
study of inscriptions preserved in the collection of the local
museum in the Humac Franciscan monastery and recording
Roman building material reused in later buildings (spo/ia).
Both sources provide indirect information on the settle-
ment landscape of the area in Antiquity. For example, two

inscriptions mentioning reconstructions of a temple with
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a portico dedicated to Liber Pater (alone, CIL III 8485, and
together with Libera, CIL III 1790 = 6362 = 8484 = ILS
3381; DoDIG 2014) discovered in Hardomilje are a premise
for locating such temple in the vicinity of the find-spot.
All the collected data were integrated in a GIS
database, which will serve as a basis for further research and

as a useful tool for the assessment of potential dangers to
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Fig. 4. Gratine site (marked with a star) and other
archacological sites (numbers follow Table 1) from
the Roman and Late Antique periods in the opéina
(municipality) of Ljubuski located during the Project.
Individual dots mark concentrations of archacological
material, approximating the size of sites and their com-

plexes (drawing by M. Pisz, T. Dziurdzik).

Ryc. 4. Stanowisko Gratine (oznaczone gwiazdka) oraz
inne stanowiska (numeracja wedle Tabeli 1) z okresu
rzymskiego i péznoantycznego na obszarze gminy Lju-
buski zlokalizowane w ramach Projektu. Poszczegélne
punkty oznaczaja koncentracje materiatu archeologicz-
nego, ukazujac przyblizony rozmiar stanowisk oraz
komplekséw stanowisk (rys. M. Pisz, T. Dziurdzik).

Fig. 5. Kerbstones of a local Roman road near Dole
(Table 1, no. 1) preserved in situ (photo by A. Mech).
Ryc. 5. Zachowany iz situ kraweznik rzymskiej drogi

o lokalnym znaczeniu w poblizu Dole (Tab. 1 nr 1), (fot.
A. Mech).
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the archacological sites. A need for systematic field-walking
surveys has been identified, as the results could well repre-
sent the current state of research rather than an ancient set-
tlement pattern. Our attempts at using aerial (drone) pho-
tography and satellite images to identify sites or their fea-
tures have so far yielded rather unsatisfactory results due to
the small size of land plots as well as intensive and varied
agricultural activity. However, this method remains a help-
ful tool both for recording the local landscape conditions
of sites known from surface finds and also for identifying

the numerous hillforts and tumuli from the Bronze and

physical investigation of selected sites could greatly increase
the knowledge on their layout, extent, and function, in many
cases difficult to determine based only on surface finds. As
a final note, it is worth underlining that due to the region’s
rich archaeological heritage and the difficult history of
archacological research, the area is still relatively poorly-
-studied. As such, the project provides a good basis for
further research in cooperation with local partners.

mgr Tomasz Dziurdzik
Institute of Archaeology, University of Warsaw

Iron Ages. On the positive side of research possibilities, geo- tdziurdzik@wp.pl
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PROJEKT ARCHEOLOGICZNY LJUBUSKI (LJUBUSKI ARCHAEOLOGICAL PROJECT)
— OSADNICTWO OKRESU RZYMSKIEGO I POZNOANTYCZNEGO W ZACHODNIE]
HERCEGOWINIE, 2015 r.

Celem projektu przeprowadzonego na obszarze
gminy Ljubuski w Bosni i Hercegowinie (we wspélpracy
pomiedzy Instytutem Archeologii Uniwersytetu Warszaw-
skiego, a Departamentem Archeologii Wydziatu Filozofii
Uniwersytetu w Mostarze) bylo zebranie, weryfikacja w te-
renie oraz uzupelnienie rozproszonych i cze$ciowo nie-
aktualnych informacji na temat starozytnego osadnictwa
w dolinie rzeki Trebizat oraz otaczajacych ja wzniesien
i plaskowyzéw (Ryc. 1), wspolczesnie stanowiacych obszar
gminy Ljubuski w Bosni i Hercegowinie. W starozytnosci
tereny te stanowily zaplecze miasta Narona, bazy wypado-
wej Rzymian podczas podboju Ilirii, a nastgpnie jednego
z najwazniejszych osrodkéw rzymskiej prowincji Dalmacja.
Za panowania Tyberiusza czgé¢ terytorium kolonii zostala
rozdana zotnierzom zwalnianym z legionéw jako nadzialy
ziemi w ramach osiedla weterandw o nazwie pagus Scuna-
sticus. Ponadto na obszarze doliny Trebizat starozytne
zrédla poswiadczajg istnienie stacji drogowej Bigeste.

Pierwsze zorganizowane badania archeologiczne
tego terenu wiaza si¢ z okupacja austrowegierska, przede
wszystkim z osobg Carla Patscha. Znaczna aktywnos¢ przy-
padla takze na lata po II wojnie $wiatowej. Ostatnie wig-
ksze przedsigwziccie badawcze to wykopaliska w latach sie-
demdziesiatych i osiemdziesigtych na polozonym w cen-
trum doliny TrebiZat stanowisku Gradine (Ryc. 2). Choé
znaleziska cegiel i dachéwek ze stemplami jednostek oraz
elementdw wyposazenia wojskowego na stanowisku oraz
liczne inskrypcje nagrobne zolnierzy w najblizszej okolicy
$wiadcza o tym, ze posiadalo ono garnizon wojskowy, cha-
rakter tego punktu pozostaje niepewny. W roku 1988 opu-
blikowano ostatnig probe zebrania caloéci wiedzy na temat
dziedzictwa archeologicznego Boséni i Hercegowiny w po-
staci leksykonu stanowisk; w jednym z toméw zawarto
rowniez obszar gminy Ljubuski (ALBiH 3). Badania ar-
cheologiczne w calym rejonie na wiele lat przerwala wojna
domowa lat dziewigédziesiatych.

Wiele starszych publikacji nie odpowiada wspét-
czesnym standardom. Szczegdlnie istotnym problemem jest
brak precyzyjnych lokalizacji stanowisk; ich polozenie cze-
sto okreslano w relacji do budynkéw, a odleglosci podawa-
no w przyblizeniu, w krokach. Ponadto czynniki naturalne
i niemal nickontrolowana dziatalno$¢ budowlana sprawia-
ja, ze wiele stanowisk ulega niszczeniu, a informacje o ich
stanie zachowania szybko si¢ dezaktualizuja. Ze wzgledu na
te problemy, weryfikacja w terenie i doktadne okreslenie
zasiegéw (Ryc. 3) znanych juz stanowisk staly si¢ niezbed-
ne zaréwno w celach badawczych, jak i konserwatorskich.
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W trakcie badan precyzyjnie zlokalizowano i zadokumen-
towano przy uzyciu metod nieinwazyjnych 34 stanowiska
z okresu rzymskiego i péznoantycznego (Tab. 1, Ryc. 4).
Na podstawie danych ze starszych zrédet oraz obserwacji
wystepujacego na powierzchni materiatu mozliwe stato si¢
wstepne okreslenie ich charakteru i chronologii.

Zbadana zostala takze dystrybucja materiatu budo-
wlanego, wskazujaca domniemane polozenie reliktéw kon-
strukeji. Oznaczano takze polozenie zachowanych elemen-
téw starozytnej infrastrukeury, takich jak drogi (Ryc. 5).
W czasie trwania projektu wykonano ponad 1500 zdje¢ na
powierzchni oraz lotniczych (z uzyciem drona), pozwalaja-
cych nie tylko na zadokumentowanie polozenia i relacji sta-
nowisk z krajobrazem, ale takze na stworzenie ortofotomap
wybranych stanowisk wraz z ich otoczeniem (Studenci,
nr 31; kompleks stanowisk Grac¢ine-Hardomilje-Teskera,
nr 22-30; Dracevica w Donji Radisi¢i-Sadine, nr 14) czy
modeli 3D obiektéw (rzymskiej studni na stanowisku
Dracevica w Donji Radisi¢i-Sadine oraz wykutych w skale
inskrypcji nagrobnych na stanowisku Filovata w Mostarska
Vrata, nr 21).

W efekcie badan powstala baza GIS zawierajaca
dokladne informacje o polozeniu, rozmiarach, funkgji i chro-
nologii stanowisk oraz inne dane, jak obrazy satelitarne i wy-
konane przy pomocy drona zdjecia lotnicze wybranych sta-
nowisk. Uzupelnily ja takze dane o miejscach znalezienia
inskrypcji oraz wtérnie wykorzystanych materialéw budo-
wlanych, posrednio wskazujace na starozytne sposoby za-
gospodarowania terenu oraz sktad zamieszkujacej go lud-
noéci. Baza danych nie tylko umozliwia wszechstronng
analize starozytnego osadnictwa na badanym obszarze, ale
stanowi takze narze¢dzie utatwiajace sprawowanie opieki kon-
serwatorskiej. Bedzie takze punktem startowym dalszych
badan terenowych, szczegdlnie potrzebnych ze wzgledu na
wspomniang przerwe w pracach archeologicznych wywo-
tang przez wojng domowg lat dziewie¢dziesiatych. Wyniki
projektu wskazuja na potrzebg systematycznych badan po-
wierzchniowych, mogacych da¢ odpowiedz na pytanie, czy
dotychczas obserwowane rozmieszczenie stanowisk odpo-
wiada wzorcom osadniczym z okresu rzymskiego i pézno-
antycznego, czy raczej jest wynikiem stanu badan, kedry
moze odzwierciedlaé w wigkszym stopniu wspoliczesng
aktywno$¢ budowlang i rolniczg oraz zwiazane z nimi przy-
padkowe znaleziska niz starozytng rzeczywisto$¢. Wazne
beda takze badania geofizyczne wybranych stanowisk, mo-
gace sprecyzowa¢ informacje na temat ich charakteru bez
potrzeby prowadzenia badan inwazyjnych.



