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Abstracr. - Archacological investigations of an urban cettlement dated between the beginning of the 4® and first decades
of the 3 century BC have been conducted at the site Kale in Krievica since the year 2001. Below the acropolis and close to
the Krtevica river segment of the complex with water supply system, which could provide water for few thousand inhabitants
has been discovensd. The system comsists of basin for water filtering and structure with barrel vault as reservair, The chronological
framework for this intricate and unique complex is possible to extablish only after detailed analyses and further investigations

{only around 6% of the entire site

s been investignbed so far),
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have started in 2001 in an attiempt 10 establish

main characteristics of the archaeological site
where the remains of settlement with walls and 4™ cen-
wry BC Greek pottery have been recorded in 1966." It
became clear already after initial site surveying and test
trenching that this location had been carefully chosen.
The area of the semtlement and its surroundings belong
1o two different ecosystems = wooded slopes of the
Rujan mountain with Krievica river and fertile Vranje
plain with Juzna (South) Morava valley in the back-
groand. The platean with acropolis is around 480 meters
above sea level and structures by the river, at the foot-
hill, are around some 80 meters lower. It wrmned out in
the ensuing years that fortified settlement with urban
structures — acropolis and large suburbium - covered
around 5 hectares, o in the course of time it became
clear that site is much larger and scientific problems
much more complex than it appeared in the beginning
{www. kale-krsevica.com).

T he investigations at the site Kale in Kréevica

The settlement was established on the conical rocky
massive of sandsione as the prevailing rock. At first the
problem of water supply could have heen most proba-
bly solved with wells at the bottom of slope in the
immediate vicinity of Krsevica river. This assumplion
i« hased on the fact that there is modem village at the
foathill of the site where every household has the well
providing drinking water throughout the year. Some new
information was acquired during 2003 excavations
when the drainage canal made of roof bricks has been
discovered under the latest building horizon on the acro-
polis.” We have expected to discover also some kind of
cistern but further works did not confirm that. In that
very same year (2003) large hydria together with few
complete vessels in the habitation horizon was found

I picymuh, Jonamogiil 1963,
! popovic D008, 150, Fig. 19.

* The artich resalts from the project: Archaeology of Bewbian: Cuftarad idenriry, integrational facsrs, technofogical processes and rofe af Gl
Balkar iy evalution of Eurnpedn prehisiory (no 1770020 fusded by Minisary of Education and Sebemce of the Republic of Serbia.
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on the slope.? It could have been another confirmation
of the assumption that acropolis did not have cistern
and that woter hod been brought from the foothill. In
any ease i we add information provided by the local
inhabitants to many chance Ninds and geophysical in-
vestigations® then we have convincing evidence that
the largest portion of the seitlement was situated on the
northeastern slopes, between the acropolis and the river
valley, It should also be mentioned that under the hunus
layer there were visible remains of the walls, which
local inhabitants demolished to obtain stone for ouse
building. Even today large dressed stones incorporated
in the house walls made of stone rubble and mud bricks
could be noticed throughout the village.*

The most recent resulis should confirm earlier
assumptions that below the acropolis and by the Krie-
vica river 15 large hydro-technical system, which pro-
vided large quantities of good-quality water for the
settlement. These quite unexpected discoveries of
monumental structures raised the questions of tme of
their construction, their appearance, function and also
of the origin of inhabitams of this significant settle-
ment on the distant periphery of the Mediterranean
waorld in the Juéna Morwva valley.

HYDRO-TECHNICAL COMPLEX -
INVESTIGATIONS 200320010

The excavations in the first vears of investigations
were directed at exploration of the acropolis, so we
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Fig. 1. Map (draown by 5. Tripkovic)
Fig, 2. “Stone gruarey ™ and “rompari ™
with added structure in 30032 {phore M. Seremic)

Ca. {. Kapdia (wipagnie O, Tpufcoseh )
Ca. 2 o Kmieewanoe ™ o L Ogen ™ of Sprigrso.
tpaheniaos X007 [ dhodio M, Jepesch)

started excavations 3 the foothil] thanks to coincidene.
Namely, below the Kale hill there is a path, which fol-
lowing the river is the shorcw o the neighboring vil-
Inge Fhevac, AL cerain spot in the steep profile and
under the shnubs we encountered a layer with potiery
fragments, so we decidid o explore that profile in onder
to complete the data about this site (rench EF2002), It
soon became clear that pottery comes from the eroded
layer but traces of carving activity consisting of deep
vertical and horizontal groves, circular holes and oval
beddings were clearly visible in the rocky massive, AL
first sight everything indicated the techniques of stone
exploitation so the structure at the foothill, was
ascribed, with a reservation, to the remains of quamy.®
This assumption was based besides certin analogics
also on the fact that there is no good quality stone in
the immediate vicinity. It would tum out later that these

were just segments of larger wooden structunes with _

many holes for posts and beds for horizontal beams.

As the cultaral layers extended decper and desper

the excavations continued also next year (2003). In

} Papovic D008, 152-153, Fig. 22
4 Byvmmmioad JKS,
* Jepeunh HO08, 23080, Fig. 22-20

® Jopesnh 2005, 232-133, Fig. 2-4, 7-11; Popovie i

154=155, Fig. 13,
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trench 3 x 6m in size large stone blocks, which we
explained as rampart were encountered in the south
protile at the depth of around 1.5 meters, and pext to
the profile were recorded the remains of seme struc-
tre built of broken stone. Under the fourth row of
stone blocks and at the depth of almost three meters the
waler appeared (Fig, 2).7 From that moment all further
EXcavations in this section of the site were possible
ofly '-'l:'iih permanent use of the water pumps. In the
fampaigns, which ensued it became clear that raiher
deep under the grassland and fields in the layers with
Water and mud there are walls, buildings, various
ﬂ:'-lrh:rcs. and other archacological finds covered with
Bhick sand deposits of Kréevica river and the material
Washed away from the nearby slope,

B excavations contineed also in X5 following
S assumed position of the ramipart. The rows of stone
3 continued around § meters to the east while
i rea covered with broken stone was encountened
i toward the river. The two-room building was
mhhng“:qm;x nonh Face of |].1c “rampar” and 1o the
T o m“nl:;n]c area consisting of two platforms,

3 -s:h..-a arge ashlars separated by mamow
: ped passage branched from the upper plat-

4P the steep slope (Fig. 3). We have assumed that

CTAPHHAP LXL' 2001

Flg. 3. View 1o the mowth section af the site in 2006 (photo A. Bordevic)
Ca. 3. Moltey na cosepin geo sowaabeiia 206 (qhaite A, Bophesih b

1 was the system for regulating surplus of waier from
the slope and thus protecting the settlement from
excessive rainfall. The permanent presence of water in
the lower zone and some kind of drainage canal with
walls descending along the slope made us identify this
section of the site as “hydre-technical complex”, :
In the following vear (2006) we investigated area

o the north of platform where despite depth and pres-
sure of water we reached with great effort the virgin
soil for the first time, At least three building horizons
have been encountered: the level of wirgin soil characie-

rized by traces of few oven foors and many posthales
of different size, the borizon with remains of the walls
of structures, large number of domed ovens and the
horizon with already mentioned two-room building.®
Al this moment we are particularly interested in the
results of investigations in the zone toward large plat-
form and the south sector.

Finally, in 2006 and 2007 we agguired precise data

about the appearance of this monumental structare,

" Jepesah 2005, ihid: Popavic 2005, |54-145, Fig. M4-27
" Popovic J00K; 2009, 12§, Fig. 3, 7,
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Fig. 4. Large plaform with east wall and striccrire with bareel vandi in 2008 { phate A. Bardevic]
Fig. 5 Building complex in 2008 (photo A, Bondevic)

Ot . Bena ieatldopad o iicfownia agos i ipabesmom o Gawsaeiiin ceogon 2008 (dome A, Fopheauh)
Ca. 5. Motseg ma seasirece 08 (dhomo A, Boplesidh b

Upper platform is stone paved. It is around 4.5 m long
and § m wide, Two previously mentioned walls of
massive ashlars were gradually ascending from thid
platform up the slope, They were of approximately
same wadth (2.3 m). The space scparating them near
ihe bottom is around 0.25% = 0,30 m wide. The nosnth
will iz well preserved in the lower zone, while the south
wall is considerably damaged and only large blocks of
inner face are preserved. Om the basis of identified
beds for the stone blocks and the later wall of broken
stone leaning to the outer face we got the essential ele-
ments for the reconstruction of massive walls on the
slope (Figs. 3-3).

Lower platform, which is around 0.50 - 0.70 m
below the upper one, extends 7 meters wward the river
bt mauintaans identical 5 meter width, We should add
here that there is another zone in the nonh (approxi-
mately & x 3 m) made of smaller siones and divided
into many rectangular fields, which are the impres-
sions of wooden beams used as reinforcement for the
will mass, The blocks preserved only in the lower
zone suggest that the substructure was budlt of stone,
wood and mud bricks in the upper zones. It is nod
impossible that these were in fact remains of the cor-
ner towers of the fortification (Figs, 3-4)7

The nonth face of the platfiorm lies on large stones
used as foundations. It was covered with around 3
meeters high six courses of nicely dressed stone blocks.
They are decorated with borders in two instances ansd
between the ashlars are smaller or larger gaps filled with

stone rubble. The preserved length of the face is around
5.50 meters. Further 1o the east only two lower courses
1.5 meters bong were recorded. The wall of which only
few ashlars (remains of the mentioned tower substruc-
tre?) are preserved and which is orthogonal to the
platform turns from there to the north (Fig. 4).

Baoth faces of the platform were execuied in the
approximately same manmer bat few rows of ashiars ane
missing near the wop on the south side. Sowth wall 15
alrwsst 13 m long and socle with preserved hive courses
af blocks 1= .ﬂFIFIl'l;,IllﬁITIiIII;.'I:,' rE5m |.'|'||..:|'| becanse the first
cowarse is hardly visible in the water and mud (total beight
of the south wall could have been over 3.5 m). Slightly
below the platform the eastern wall branches out at
almost right angle. This wall is around 2 m high and
the top surface of broken stones is 2.80 m wide (Figs.
5-6). Although it is slightly damaged near the end its
length revealed during 2010 excavations is 16 m. AL
that time the face of south wall extending over 4 m
toward the slope was discovered in the 3.5 m high pro=
file {(Fig. 15}

Thus the entire complex, which was surrounded on
three sides by large platform and two walls and on the
fourth side by venical cliff carved into the sandstone
rock, was ene architectural entity encompassing the ane
of arcund 210 square meters (Fig. 13). In the centef is
completely preserved structure with barrel vault that
has been investigated between 2008 and 2010,

The size of this structure of rectangular plan = ].Dﬁ
& . 1t was built of Larpe ashlars of wff that are exception=

POPOVIC, VUKADINOVIC, Water Supply System at Krievica (48
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Fl.u..I.i Eazt wall with strucrure in 2000 {photo A, Blerdevic)
Fig. 7. Struciure fterior in 2008 {piato A Bordevid)

Cor. 6. Hemloum aing ca Ipalesunen 2010 { ot A Foyprheand)
Ca. 7. ¥uy@panueoctl [pabesone 2008 (foriite A. Bopheand)

ally precisely dressed inside the room. Two openings
of approximately same size (1.77 x 0.70 m) are aligned
on the top. South opening around 0,50 m high iz sur-
rounded with four stone blocks, which are fixed on one
side with leaded iron clamps while the frame of north
opening was carved in stone on which fence iweell curb)
wiis once resting. The building was filled with viriety
of material and it was investigated to the depth of 3.5 m
after emptying. lis size is 5.30 x 9,20 m. Because of
large amount of water, mud and stone only two to three
rows of ashlars ending the vertical walls could be re-
corded. The top course consists of the row of symmet-
fical Blocks on most of which are oval :‘rr-::-jﬂ'l:inrl:». for
handling and from that level stars 2,60 m high barrel
Vault. Rectangular openings for transversal beams are
amranged al equal distance along the springing-like. They
Mmost probably supported the framing in the process 1.:-F
the vault construetion (Figs. 6-8).% The structure has not
Been explored 1o the bottom. We gave up such intention
hﬂ:-m*-c of great depth and possibility to endanger the
Stability of the entire structure in such an attempt. It
turmed out on the basis of many testing holes that there
15 over 2 meters 10 the botiom hut because of large
'i“illd_it_'r of stone these estimates are not reliable. Thus
feMains only the assumption that structure was over & m
Eh and that walls were recessed and resting on the
!Hdml-.‘k. which provided bong-lasting stability of this
Imposing structure,
Whether the construction of this expensive and in-
& complex could be considered a “white clephant™

was known only o the contemporaries who directly fel
all the consequences, In any case, the inhabitants of
seftlement by the Krievica river were at a cenain mo-
ment forced to Gill the vaulied structure with earth,
stone, animal bones and other material. At that point
the complete water supply system was shandoned and
covered with carth." After leveling the area only 0.20
= 0.30' m above the highest point (well curb) the new
horizon was established with many ovens of diverse
shape and size. This entire area is now adiys under wa-
ter, which retains almost same bevel disregarding period
of the year and this level varies between the upper and
lower platform (ca 404 m AMSL) (Fig. 9).

HYDROGEOLOGY OF KRSEVICA

The Fringes of Vranje valley and Juzna Morava val-
by particularly around the mouth of Krievica river are
characterized by up to 20 meters thick alluvial deposits
of sand and gravel containing considerable amount of
underground water."" The terrain of Krievica consists of
the so-called grus horizon, stage composed of small-
gramed decomposed rock predominantly limestone but

¥ Popovie 200%9a, 147-149. Fig. & 2000b, 96-9%8, Fig. 2-6.
1 Popovie 2009, 98- 102,

1" Main dsts raken from Main Geeodo Hepub]
! gical Map of of
Serbda, scale - 00000 F0GK ) o
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Fig, & Apertares in the strctire interior and water level in 2008 (phote A, Bordevic’]
Fig. 9 View of the site and water level prior to the wse of pinps in 2009 (phote F. Popevic]

Cai. 8Os v yayilpaumaciiy [paleatie i rise soge 2008 (oo A, Boplesul)
O O, Moteeg g doswrTedl in s soge Gpe paga Ty 2000 (o 11, Motosich)

also containing sandstones, conglomerates and clay-
stones and on top of the grus rocks is the stage with
underwater 2liding with marl, claystones and sandsto-
nes. These layers are permeable i.e, water-bearing. The
basic rocks with granites of the Bujanovac pluton are
an greater depths.

The Kréevica river valley as part of the same region
is covered with allovial deposits consisting of water-rich
sandy and gravel layers, These waler curments come par-
tially along the valley and partially from permanent and
rich springs on the slopes of the Rujan massif, In these
squifers could easily be detected descending types where
water nuns castward through slanting layers of degraded
sandstone and accompanying rocks. Such situation was
encountered also on the slope at the site foothill where
occurrence of reduction of depth (thickness) of water-
bearing lavers on the surface that are ot under pressune
and are lying on the waterprood ground, has been noticed.

The Krievica river is an example of typically tormeni
river, which could carmy considerable amount of vanoas
material during excessive rainfall. The result was de-
positing of material along the river bed in particular m
places where the water speed decreases, so the width
of alluvial deposits coubd be up to 100 meters in the vici-

nity of the site. We know on the basis of evidence from
few previous years that rising currents of Krievica nver
could carry everything before it, as at few instances
some smaller bridges had been carried away, Al times
like that the river frequently changed its bed so it is
today dafficult even to assume how this settlement on

the bank of one of the Juina Morava tributaries had
looked like two and & half thousand years ago.

In the vicinity of the site there are always water de-
posits at the depth of only few meters and in the
drought yvears when there is no water in the river local
inhabitants use wells and small medor pumps 1o Waler
their gardens, Recent digging of trenches for the vil-
lage waterworks at Kréevica revealed how big river
deposits and changes of the riverbed location near the
foothill of Kale had been. As a rule the layers consist-
ed only of the finest river sand and gravel,

It i% not possible w identifly the fossil bed of the
Krievica river without detailed investigations includ-
ing drilling of the ground nor 1o gather data about
hiaman activities in this section of the river valley what
would be of exceptional importance for our investiga-
eions, [t is quite possible according to cerfain indications
that river once flew closer to the settlement and was
deeper but in the course of time due to erosion it was
coversd more and more with gravel and sand, while the
bed shifted more 1o the east. But, despite all changes of
water level in the river the approximately identical
quantity of fresh water whose temperature is around

12 resches the place where the “hydrotechnical com-
plex” is located. In the course of archacological exca-
vations and when water pumps are working around the
clock the bevel of water in all neighboring wells falls
drastically and that significantly speaks aboan connec-
tion between the aquifers and the water potential in
thiz area below the acropolis.

16400

POPOVIC, VUKADINOVIC, Water Supply Sysiem at Krieviea (4% cemtury BC} (155-170)

HY DROTECHNICAL COMPLEX -
WATER COLLECTION BASIN WITH
WATER INTAKE FACILITY

The founders of this settlement had 1o solve many
problems and one of unavoidable tasks was the question
of water. They had to decide on the location, which js
most suitable and easily defendable, also close to the
fields, which provided food for the inhabitants and 1o
provide good and cominuoas water supply.

The construction of this large complex was certa-
inly preceded by careful investigations and in the be-
ginning the wells were most probably used that not only
provided water but also provided certain hydrological
data pecessary for realization of this project. They
were not obliged to observe the Solon's law according
to which the wells have to be o precise distance'? but
such “extended system” of water supply was too much
vulnerable, easy to contaminate and difficult to defend.

The detailed analysis of water resources in the im-
mediate vicinity offered the builders few possibilities
for solving the water supply issue. Despite enormous
quantities obtaining water from the gravel deposits on
the fringes of the Vranje valley was not rational for many
reasons of which the greater distance was just one, Other
solution was digging of many wells to draw water from
alluvial deposits along the Krievica river. In that case
there would not be permanent influx of necessary amoun
of water because of seasonal variations and possible
torrems could endanger the installations,

Therefore, the most convenient solution had been
chosen — use of constant natural springs, which did not
depend on water level in the gravel layers of the riverbed.
These aquifers are of permanent character and in order
b s lh!:m Il Was necessary (o construct waler tapping
Sysiem, Le, masonry structurg, which would collect in-
tended quantity of water and thus made possible unli-
mited water supply for the acropolis and suburbium.

The reasons for construction of this monumental
and expensive water supply system must have been
Serious stralegic intentions to establish relatively large

and well-protecied sestlement organized after Greek
models. We know very lintle about the actual reasons
a5 we now realize that our investigations are just ar the
beginning. We could consider discovery of the complex
15 genuinely great luck because these results speak
about importance of the settlement much more than,
for instance, the finds of certain stractures of the forti-
Fl-'at't-un or the dwelling structures, Therefore, it is our
iention to present here the hasic data about the way this
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system, which was of vital importance for the entire
settlement, functioned.

Al the very beginning you could say thar regard-
less of many common architectusal elements similas
structures of such purpose should not be expected in
the Mediterranean area as analogous structures there
had been generally built on the karst terrains and with
different hydrotechnical characteristics. !

Mevertheless, we need not book far for the main
analogies we are interested in. It could be concluded
according 1o many data available nowadays from the
internet that modern structures used as water collector
basins and intake water facilities or captures do not
differ much from the structure &t Krievica (hup: www,
gradni hr-adminmax-files-slass-vodoopskrba-02. pdf:
hitp-grad. hr-nastava-hidrotehnika-gf-opskrbavodom-
predavanja2 slidel,5.% 20 vodozahvati.pdf). Even the
principle of intake of the falling spring is technically
almost identical 10 modern water intake facilities and
only difference is that electric pumps and other instal-
lations are used today as results of modemn technology.

The water collector basin a1 Krbevica covers an
area of around 210 square meters and it is surrounded
on three sides by stone walls and on the founih, where
the influx of water is biggess, by vertically carved cliff
in the sandstone. There is first of all the imposing strc-
ture of large platform, which certainly had the maost
important role and was the backbone of the entire sys-
tem, The walls extending up the slope could have reg-
ulated water flow and protect the settlement, while the
surplus of water drined via the platform either imo the
basin or outside. According 1o certain characteristics it
is only a question of time whether large platform would
turm oul to be also the segment of fortification svstem
leading toward the acropolis (Fig. 13).

From the south wall extend less deeply recessed
cast and south wall and afler recent excavations we
still do not have evidence whether they are an integral
pan enly of the water collector basin or they had some
additional function. There are openings between the
blocks on all three sides that could have regulated the
flow of water in the basin,

Water intake Facility with barrel vaolt was coverad
with earth almost to the top and, as we already said, it

==

12 Grouch 1993, 244-245.

'.' Cirasict 1993; Cerinin parallels with water supply system al
_Km:-.-m cothl b seen al Miletss but that system &ales from the
imperead pericad (Tuttahs 2007, 18121, Abb, 126,
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was over 6 m high. To the west of the structure we in-
vestigated the trench where we reached the greatest
depth at 400 meters above sea bevel which means over
3.5 m below the vault with well curb. In the trench we
encountered alternating layers of lighter and darker
aoil, i.e. the stratn of diverse thickness consisting of sand
and smaller and larger gravel. Large stones as founda-
tions arpund the structure were lying near the bottom.
On the sandy ground above the trench {ca 402.30 m
above sea level) was discovered the zone with frag-
mems of large vessels, mostly pithao, hydriad ad ampho-
ras while stone blocks were scattered over the entire
arei. Whale structure ended in the row of blocks, which
Laid mext to each other alongside the suructure (Fig. 10).

CTAPHHAP LXL2001

These finds will be the subject of detailed analysis after
conservation and restoration of pottery material but if
the situation in the west does not offer clear picture we
have precise data about the top level the entire water
collector basin in the north and east.

On 1op of the structure, which is a1 403.20 m above
sea level on the average, were blocks and row of stones
extending as far as the large block placed vertically in
front of the north face of the vault (Fig, 11), This stone,
which was recessed for al least iwenty to thiny cen-
timeters, was around 0,70 m high and secured in place
with pieces of stone and. The purpose of this structure is
not clear but sunken block could have been at 302.80 -
402,90 meters above sea level. In that case the opening,

POPOVIC, VUKADINOVIC, Water Supply System at Krievica (4% century BC) (133170 CTAPMHAP LX131 1

Fig. 10, Hovizon with axhlars and portery to the west of structure in 2000 (phore B, Papovic)
Fig. M. Srucrure with stone block in front of north wall in 2008 (photo P! Popevic)
Fig. 12 Vescels next to east rampart in 2000 {phote F. Popovid]

Ca, 10, Huso ca Seoxowwan it Kepasaros sriagee of ipabesise 2000 [ hoitio 1T, Mofosul ]
Ca. 11, Npalesuna ca Gaocom irclipey cesepyof g 2008 (ghomio [T, Motosuh )
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Ca. 12 Mocyge v weiourna feges J009 (oo [T, Motesul ) Y -
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H'f. 13 Plan {fﬁ}'dnﬁrrﬁm-m_.l’ contplex: A — upper plaform with walls, B = lower platform, © - “rower™
D~ east wall, E - south wall F — water collection basin, G - water intake facility, 8 - wall of broken s
I = stone block in front of north structure wall, 2 — bucranium, 3 - pottery I'd:l"l:.ll'l-'-l-.;'lg A Nikolic” and A, ﬂ;ﬂ
gtﬂ.fﬂm}mﬂmsﬂukmwmmm;d—uwwmmmm@muE—mumuﬂwmf-.n;u-m'
:m—ﬁm R, —J,me=mmﬁmG—qmmmw.H-magmwm
uclipeg cesepuol una tpabesne, 2 - Gypanuor, F — wepaaanca {uwipagnn A, Hiscoank g A Chylmiuh |

i.e. the well curb was protrsding just ten o twenty centi-
meters above the ground.

1_1'!: head of ox, an exceptional example of Bos
Primigenius, had been placed apparemly ritually on
the vault, under thin layer of eanh and near the open-
ing." The bucranium was at 40280 - 402.90 m above
5ea level.

The third find consists of two vessels — oinochoe
and hydria — placed immediately next 1o top course of
the east wall whose average height is around 403,00 m
ilh'ea::]l:\-d (Fig. 12). The vessels were at 403.08 m

#ea level and most probably had the cult purpose
grm Eﬁd not have botom and could have ib-nJ:n used
libation). Considering certain indications the walls
€0uld have been higher and built of mud bricks and
“overed with some kind of roof.

163

It could be concluded on the basis of these data
that vaulied building was covered with earth almost 1o
the level of well curb, which coincides with the level
surface of water collector basin at 402 80 - 402.90 m
ﬂ!"-ISL The basin was surrcunded by walls and filled
with sand and gravel used as filtering layer. The EVRIEm
constructed in this way (Fig. 14) could have functioned
in the following way: from surrounding saturated layers
the water is collected in large and deep basin of consi-
derable capacity. Following filiration water enters the
intake water facility, i.e. the reservoir where it is aceu-
mulated and later distributed as necessary. It is also

* Papavic 2000 125, Fig. 10-11.
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possible that both well curbs had additional apparat
facilinmte drawing water from the reservoir particularly
if the water level was lower, This system might look
simple but it should not be disregarded that behind such
an undertaking stand not only enormous resources and
labor but skill and idea of these masters = architects
put into effect such a project.

CHROMNOLOGY

We did not mention so far the peried when this
complex, which provided water for the inhabitans of
Krfevica had been built, The main reason is the fact
that there are no finds in this section of the sibe that
could offer relioble information about this, as we shall
see, rather ambiguous question. The discovered mate-
rial mainly consists of fragments of pithod, hydriad and

amphoras or wide repertoire of poitery shapes for every-
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day use and produced in the bocal workshop,'* Also,
there was hope that objects, which could provide im-
portant evidence would be found on the bottom of
reservoir in the vawlted building, but as we said we
could not count on that any more. In such a situation
wie must rely on chronology based on the pottery finds
from the Attic workshops® or the numismatic materi-
al'” recorded on the acropolis or in other sections of
the site. In brief, regarding available evidence every-
thing indicates that acropolis with suburbiam qu
Krievica was established in the beginning of the 4

century BC and later, the seitlement, which underwent

1 b, Faleth 2008%; Popovic 2005, 157-158 PL IHIE
2006, 125129, Fig, 11-12; 2007h, 132, Fig. & k.

1 Kpcrwh 2005; Poponid 2005, 156, P, 1, 2006, 528, Fig.
2007k, 131, Fig. 5-6: 2007a,
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various transformations, lasted until the first decades
of the 3™ century BC,

The complex with remains of public buildings From
the lmest horizon could be seen on the acropolis after
investigations, so any parallels with situstion at the fioot-
hill of the site are not of much help (Fig. 16)."* There-
fore, we must rely on an attempt to determine the time
of construction and existence of the complex by the
Krievica river at least approximately and without any
substantial argument,

We start from the assumption that settlement had
been established in the beginning of the 4 century BC
and it is logical that in the beginning water supply had
been organized by alternative methods (wells, cisterns),
In the meantime the settlement prospered, it was
expanded and during first half of that century the water
supply system with basin and reservoir had been con-
sructed in order to solve that problem. Finally, from
the mid 4" century there is permanent protection of the
squifer zone, system is functioning and method of

Fig. 15. View of the complex in 2011 (photo P Popovic)
. 13, Mataeg wa woweirene 200 1 (domio JT. IMommauh )
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explottation satisfies the needs of inhabitants consid-
ering the quantity as well as the quality of water.

We have somewhal more exact datn concerming the
time when this system was abandoned and when the
barrel-vaulted building and ACCOMpanying structures
were covered with earth and the entire area was lev-
eled. Namely, one bronze coin from the time of Cassan-
der minted in Uranopalis around 300 BC has been found
together with pottery fragments in one pit from that
leveling horizon. ' This pit could be dated, on the basis
of stratigraphic situation, to the beginning of the 3
century but the entire horizon could be more exten-
sively dated — from the end of 4™ 1o the firsl decades
of the 3™ century BC. This roughly coincides with the
period when life in this settlement came to an end.

Thus conceived chronological framework could
be, however, questioned when we take into consider-
tion some distinet and imponant elements. It s W QuEs-
tion of a significant but unsolved prodlem related 1o
the provenance and time of origin of the builitings with
barrel vaults as distinet architectural feature. We do not
doubt here the Macedonian tombs with barre] vaults as
distinct contribution to the history of Greek anchjlecture
but there are discrepancies in chronological definitions
and models on the basis of which many monumental
structures had been buil™ Most examples of this kind
are tombs buried under wumuli and the structure built in
336 BC for Philip Il of Macedon is considered the ear-
liest.*! According 1o another opinion this royal tomb
dates from the later period, i.e. 316 BC when Philip 111
Arrhidaios had been buried 2 However, disregarding
different approaches to this problem, the Macedonian
arstocracy had been buried in the tombs of this Iype
from the end of the 4™ century and distinguished nobles
from the Thracian lands soon followed suit. 2

On the other hand. barrel vaults as architectural
elements in fortifications and public buildings are not
very frequent in the Greek cities.? In one study dealing

" Popovic 2007a; Mitrovie, Popovic 2009,

1 Popovic 2006, 531535

™ Mierovic. Popovic 2009, 137-15%, Fig. 1.

M Tomlinson 1987, Wa-312; Chilidis 2008, £3: D" Angela
20, 59-61.

! Andeonikos 1957, 3,

3 Whithey 2001, 4K,

¥ Andronikos 1987, 9 Chilidis 2008, £3: [ Angele 2010,
360 Archibald 1994, 32 Fig. 2.

* Tombinson 1987, 308
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with this problem the mentioned examples are dated in
the period starting at the end of the 4™ century BC, i.c.
in the time of diadochi and the beginming of the
Hellenistic period. It is assumed that this architectural
feature originses from the east and that it was trans-
ferred to Macedonia after the congquests of Alexander
the Great. ™ After this study, which was published in
1978 the new discoveries followed including the royal
tombs in Vergina but by all appearances there is still
discussion going on whether the barrel vault is of local
origin or it was brought from the east, ie. whether it
could dated in the time before Alexander.*®

The investigator of Vergina, Manolis Andronikos
advocated the thesis that “frer arch”™ appeared in Mace-
donia in the middle of the 4™ century BC. Only then the
masons well-experenced in siech undertakings were
commissioned to build the tumulus with monumental
tomb for Philip 1L He mentions among other things
interesting information according to which only the
buildings with arched roof could have sustained huge
pressure of earth covering in some cases really enor-
mous tumuli.?” Observing his words there is room for
assumpdion that that barrel vault was invented and im-
proved in the mid 4% century by the builders of large
Macedonian tombs.,

If we could draw any conclusion from all mentioned
above about peried of construction of the complex at
Krievica then it would be best to iry to solve this prob-
lem by detailed analyses and further excavations, which
would provide reliable chronrological evidence. In other
words, it results on the basis of gathered evidence that
this building should be dated not later than the middle
of the 4" century BC, i.c. among the earlier if not the
earliest known structures of this type. This is even
miore surprising as the settlement in the Krievica river
valley is far from the civilized areas and urban centers
and especially because water supply systems are relat-
ed to the cities and planned and used for the long peri-
od of time,

We have seen above that it is not impossible that
“free arch™ appeared in the mid 4% century BC and itis
perhaps only question of time when these assumptions
will be definitely confirmed. The very method of con-
struction of the reservoir at Krievica does not differ in
essence from some Macedonian tombs and considering
architectural design they are more similar than the
arches applied in certain urban structures.™ How bar-
rel vault was reliable structural feature is confirmed by
the building at the foothall of the site that was nol sup-
posed to sustain large weight but by coincidence it re-
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mained undisturbed thanks o the fact that it laid under
thick layers of earth for many centuries, Just as an
example we are mentioning one tomb in e vicinity of
Pella in Macedonia. The tomb is under 15 meters high
tumulus, which is 100 meters in diameter, The wmib
made of i (73 is 10030 m long, &70 m wide, 5.10m
high and it is dated to the end of 47 or the beginning of
the 3™ ceptury BC.2Y Similarities in dimensions and
method of construction with our reservoir could be coin-
cidence but it makes us think even more that builders of
the Macedonian tombs had an active role at Krievica.
In any case, gencrally speaking, we came 1o the con-
clusion that problem of Krievica could not be solved
without detailed analyses of archaeological results
frem Macedonia.

CONCLUSION

It took us nine years of investigation 1o be able o
identify in rough outline at least one architectural enti-
ty. which makes just small segment of this urban sei-
tlement. The excavations of hydrotechnical complex at
the foothill of the site from the very first rench o the
unearthing of large areas and the discovery of vaulied
building progressed slowly because of great depth and
permanent influx of water and only in 2000 we got clear
picture about the purpose of this closed system, which
could provided water for the populace of few thowsands.
Below the acropolis, at aquifer location was constructed
water collector basin with water intake facility, which
because of good state of preservation and quite distin-
ctive hydrotechnical system represents one of few mo-
numents of this type, The realization of this project mse
be understood as great undertaking and challenge as it
was based on combination of Greek experience applied
on a terrain with different climate conditions, topo-
graphic and geological characteristics and on different
approach to the tradition of water supply. The problem
imminent to every urban settlement had been solved
by these pioncering undenaking but later abandoning
of this system forced the inhabitants to turn 1o certain

3 Boyd 1978, BB,
¥ Whitey 2001, S08=2 10 Chilidis 2008: ¥ Angelo 2010,
T Andeonilos 1967, 12,

B Boyd 1978: Miller 1979, 103,

B Chrysosiomou 3003, 145, fig. 112
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Kale - Kriavica 2010

Fig. 16, Kale = Krievica, site i v 2000 (drawiing A, Nikolid and A, Sebaoric)
Ca 16, Kivee = Kpusesuyn, contiyaysife 2000 (uspagrean A, Hiscoandh 1 A, Cyvidedruly)

aliernative solutions what was considerable handicap
for the entire settlement. What were the actual reasons
ﬁ'l_lllmut can only guess, These could have been slight
Climate changes, few rainy seasons or the COnsequEn-
Ces of human activities and all that could have had an
hhpnetm-amuidmb[:dmgﬁ of the local eco systern,

Iy, the investigations carried out so far offer
father partial answers 1o some quite basic questions
like whether the burying of the water supply system or
Bter abandoning of the settlement could be explained

- 853 result of naural phenomena, imposed leave of the

Nsbitants (because the settlement lost its original fun-
) or the pressures from owtside. But when we ke
dccount that settlement covered an area of aroand
and that only around 6% has been investi-

'Mdmfu.ﬂunwshnuhl ot expect too much amd
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it is not difficult to conclude that only by further inves-
tigations the data, which could provide the answers
could be acquired. This also concems the big dilemma
r::guding the name of urban settlement in the Krievica
nver valley. It is remotely conceivable that acropalis
with suburbium and monumental structures with the
finds from the 4 century BC had remained anonymous
and such lacuna could be filled so far only by Sirabo
and his words about the mining city of Damastion, ™

Transtated by Mirjana Vakmanovic

% Strabo, VIL, 7.5: VIIL 6, 16; Poperic 3006, SM-S532; A0 7s,
A16-417: 2007h, 133; Mitravie, Popondé 2009, 156157, 159,
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IV nexa e e, 080 CPEfMHe HCTO ek, :I-liﬂ"ptbl':ll CHETEM
KOjn je cTpopsmie crnbnesso nogos. Takea sposasorja, we-
BiyTHM, j& ¥ CYNMPOTHOCTH Gl PACMPOCTAELEHIEN MIEILBEREM 38
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cy rpabenking Ca GasBLCTIG CROA0M NOPERI0M ¢ HCTOKS H A
& OBO DPRNTEETHICKD pensine npeneto ¥ Maseaoingy i Fpeecy
N Bk OCBajaEd Ancrcasapa Bemwwor, nasae oa kpaja 1V se-
ke nepe e, Jpyry npemoctaniy inseo je Manonse AHIpoti-
g, HeTpaEneay Beprne, pojn cuampa aa je coobogim as
HacTao v Maxesosrnju cpenrros [V sesa mpe e,

Tumane TamnGger npeweHa Fpaiie KoMiiekes ¥ Kpoeas-
um ceTahie 1 CANE OTRHPEHG, S NP IOCaanusamn peyim-
™M NponEnain na rpahesimy o ceoaos Tpela aaTopaTm on
cpeaine IV pesa impe e, 8 To On nienwo na cnaga smeby naj-
CTRPIE, JK0 1 W 0 je najerapuji ofjexat onor ndia. To irse-
Hanbyjie YTOMHKD BHINE BITO j@ Hacene v nonuind Kpuensree pe-
KE BARCKD OF UHBRHIoEAHME ofUERCTH 1 yplansix uedTapa.
nocefinD I CF CHOTEME 32 BO0CHI AR e BERAHA 2 IPLs-
BE KOjH 2 IAHAPAY B KOPHCTe B Tyse neprione. a cana mpe-
fia HATABCHTH YOULIEY CAMMHOCT Hmma rpanse Makenon-
CEHE rPOdHMIE GO TEXHIEKDM FPRiEG MOHYMEHTLAROT ofpekTa
ey Kpanenme, T je jeann mymos, jep o2 1 YTHCIE a8 CY §cs
KWVCHH MAOJCTOPS TOM EHATA HMANH oBRe agmmny yoaory. Ho
Wpajy, FIEAAHO ¥ IEANL TOAa3n 50 ENbYIKD 3 cE ORbj
mpoines Kpusenyne He soue peianami i) Seriming anam-
B ApRecouEnE penyaraTn s Magenoanje,
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