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7KH SUHVHQW DUWLFOH JLYHV D EULHI RYHUYLHZ RI WKH U
WKDW WRRN SODFH LQ 2 LQ WKH VRXWK HDVWHUQ SD
.DUMD JDWH DQG WKH VXEXUE LQ IURQW RI LW 'LJJLQJ D FI
WKH .DUMDYIUDYD VTXDUH IURP D IRXQWDLQ LQ IURQW RI W
FDOO\ VXSHUYLVHG E\ DUFKDHRORJLVW 3HHWHU 7DOYDU Dt
JDWH WRZHU RI WKH .DUMD JDWH ZHUH UHFRUGHG )LJ
5DJQDU 1XUN VXSHUYLVHG WKH DUFKDHRORJLFDO PRQI
FDEOH WUHQFKHYV LQ 6XXU .DUMD DQG * 2WVDHMWDBHWWYXH)LJ
ODVW UHFRUGLQJYV FRQQHFWHG ZLWK WKH VDPH WUHQFKH)\
7TRRV ,Q 0D\ DQG -XQH SUHOLPLQDU\ DUFKDHRORJI
RXW LQ WKH YDFDQW SDUW RI WKH SORW RI WKH 7DOOLQQ
ZHUH PDGH )LJ HW DXUNKH ZRUN ZDV QHFHVVLWDWHG
LQWHQGHG WR EXLOG D J\PQDVLXP LQVWHDG RI WKH VSRUYV
ORW LQ WKH UHDU SDUW RI WKH SORW ,Q WKH DUHD LQ IU
DUFKDHRORJLFDO LQWHUHVW LQFOXGHG SUH WRZQ WRSRJ
WKH PHGLHYDO DQG SRVW PHGLHYDO IRUWLAFDWLRQV- ]RQH

NATURAL RELIE F AND CULT URAL LAYER
7KH WHUULWRU\ GLVFXVVHG LQ WKH DUWLFOH LV D SDUW RI
VORSLQJ WRZDUGYV QRUWK HDVW &RPSDUHG ZLWK WKH WLI
JURXQG KDV ULVHQ 2 PHWUHV 7KH WRSPRVW OD\HU RI WK
PDULQH VHGLPHQWDU\ VDQG 7KLV VR FDOOHG SUH XUEDQ J
LQWDFW LQVLGH WKH PHGLHYDO EDUELFDQ DV ZHOO DV LQ W
RQGDU\ 6FLHQFH 6FKRRO SORW 5HLQ =REHO DQ DUFKLWHF
DQG HDUO\ PRGHUQ IRUWLAFDWLRQV KDV PDGH D UHFRQVYV
WKH FHQWUH RI 7DOOLQQ =REHO AJ 2XU AHOGZRUN H
WLRQ FRQIRUPV TXLWH ZHOO WR WKH UHDOLW\ DW WKH .DUM
RQGDU\ 6FLHQFH 6FKRRO UHDO DOWLWXGHY DSSHDUHG WR

5 1XUN ZDV DVVLVWHG E\ WKH DUFKDHRORDVVIWQG*DXUHR 3-RR V9 IDAAEX D B
YH\LQJ E\ WKH WHFKQLFLDQ (NNH /HSS (UNL 5XVVRZ $, DQG .ULVWD 6D
SRWWHU\ DQG OHDWKHU UHVSHFWLYHO\ :H DOVR ZLVK WR WKDQN 3UF
KHULWDJH H[SHUW DQG RIAFLDO RI WKH 7DOOLQQ &LW\ *RYHUQPHQW %R
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Fig. 1. Archaeological investigation in the Karja gate area and Tallinn Secondary Science School plot.

Jn 1.

Location plan and preliminary reconstruction.

Historical features: A b medieval Karja gate, B B 16th century rampart gate with C  Luhrenburg
tower, D B covered way built at the beginning (1700D1710) of the NorthernWar, E b lodgement
(caponier), F b redoubt, G b glacis, H B Tartu road, | B curtain wall built in the second half of the 18th
century, J B new rampart gate, K B south-western half-bastion, L © moat, M B covered way, N D glacis.
Findings of excavations: 1 b pavement, 2 B house foundation, 3 B foundation of the rampart gate,

4 b scarp wall (after Jaanits 2005), 5 b counterscarp wall.

Arheoloogilised uuringud KarjavSravas ja Reaalkooli kinnistul. Asendiplaan ja esialgne
rekonstruktsioon.

Ajaloolised rajatised: A B keskaegne KarjavSrav, B B 16. sajandi vallivSrav koos C B Luhrenburgi
torniga, D B P>hjas>ja alguses (1700D1710) rajatud varjatud tee, E B loZement, F D reduut ja G B
glassiivall, H B Tartu maantee, | D 18. saj teisel poolel rajatud kurtiinivall, J B uus vallivSrav,

K b edelapoolne poolbastion, L b vallikraav, M b varjatud tee, N b glassiivall.

Kaevamiste leiud: 1 B sillutis, 2 B majavundament, 3 B vallivSrava vundament, 4 B eskarpmYYr
(Jaanits 2005 jSrgi), 5 B kontreskarpmVYVYr.

Drawing / Joonis: Ragnar Nurk
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excavations / kaevandid
13th—16th c cultural layer /
13.-16. saj kultuurkiht

v/ 13th—16th c pavements /
13.-16. saj sillutised

/

DISCOVERED WALLS / LEITUD MUURID

— BB __ 14th-15th c walls /
14.-15. saj sillutised

—_ EEE _ ca. 15th—17th c walls /
wu 15.-17. saj sillutised
walls of 18th ¢ houses /
18. saj hoonete miiiirid

RECONSTRUCTION /| REKONSTRUKTSIOON
3IUQX PQW 7 moats / kraavid
6XXU .DUMD contours / kontuurid

A — beginning of 14th c / 14. saj algus
Qo' partly according to Zobel 2011, fig. 72 /
4 osaliselt Zobel 2011, jn 72 jargi
Q middle of the 14th —middle of the 15th ¢ /

14. saj keskpaik — 15. saj keskpaik

1530s-1550s / 1530.-1550. aastad

Fig. 2. Archaeological investigation in the Karja gate area. Location plan and preliminary reconstruction.
Historical features: A — main gate tower, B — town wall with arched niches, C — hypothetical later
alterations supposed by Zobel on the base of historical maps, D — medieval moat, E — watermill (partly
after a 18th century map), F —barbican, G — location of round corner towers, H — outer defence wall,

I - old rampanrt gate, J — rampart, K — Luhrenburg tower, L — bridge, M — moat in front of the rampart.
Findings of excavations: 1 —walls of the gate tower, 2 — town wall, 3 — north-eastern wall of the barbican,

4 — south-eastern wall of the watermill, 5 — wall of the water conduit, 6 — south-western wall of the barbican,
7 — southern corner of the barbican, 8 — outer defence wall, 9-10 — secondary walls, 11 —walls of the old
rampart gate, 12 — later house foundations, 13 — later canal.

Jn 2. Arheoloogilised uuringud Karjovdravas. Asendiplaan ja esialgne rekonstruktsioon. Ajaloolised rajatised:
A — peavdravatorn, B — kaarnissidega linnamiiiir, C — Zobeli poolt ajalooliste kaartide pohjal oletatud
hiipoteetilised hilisemad muudatused, D — keskaegne vallikraav, E — vesiveski (osaliselt 18. saj kaardi
jargi), F — eesvirav, G — timarate nurgatornide asukoht, H — ees-kaitsemiiiir, I — vana vallivdrav, J —
muldvall, K — Luhrenburgi torn, L — sild, M — valli esine kraav. Kaevamiste leiud: 1 — vdravatorni seinad,
2 — linnamiiiir, 3 — eesvdrava kirdesein, 4 — vesiveski kagusein, 5 — veejuhtme sein, 6 — eesvirava kagusein,
7 — eesvdirava lounanurk, 8 — eeskaitsemiiiir; 9-10 — sekundaarsed miitirid, 11 — vana vallivirava miitirid,
12 — hoonevundamendid, 13 — kollektor.

Drawing / Joonis: Ragnar Nurk

did not have sufficient points with documented heights on the original soil from this area
or had the upper part of it been removed in these places. Excavations also demonstrated
that upon the clear natural sand there was a transitional layer of darker sand containing
traces of plant roots, small charcoal pieces and a few bone fragments. It is possible that at
the time when the suburb was not formed yet this area was used in a less intensive way,
e.g. as a pasture. A few surprisingly early results of the *C analyses of the charcoal samples
collected from this transitional layer suggest a possibility of a prehistoric settlement.?

2 Charcoal samples collected from the medieval barbican of the Karja gate dated most likely from the period
2 BC — 125 AD (Hela-2398) and samples from the plot of the Tallinn Secondary Science School from the
period 418 AD — 552 AD (Hela-2399) (Oinonen 2010).
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Barbican / EesvSrav Watermill / Vesi\éleski

10m

Fig. 3. Section ADA crossing medieval Karja barbican. 1 B south-western wall of the barbican in the moat,
2 b the same on the outer side of the moat, 3 B water conduit, 4 B wooden structures, 5 B north-eastern
wall of the barbican, 6 B south-eastern wall of the mill with the base of a window, 7 b secondary wall.
Jn3. Dbige APA risti ISbi keskaegse Karja eesvSrava. 1 D eesvSrava edelamYYr vallikraavi p>hja
vundeeritud osas, 2 B sama kraavi vSliskaldal, 3 D veejuhe, 4 B puitkonstruktsioon, 5 D eesvSrava
kirdesein, 6 B veski kagusein koos aknaava p>hjaga, 7 B sekundaarne mYYr.
Drawing / Joonis: Ragnar Nurk

In the 13th—17th centuries a suburb formed around the old roads in front of
the Karja gate. In the present urban space the former structure of the suburb in
front of the Karja gate is hard to notice, but historical maps give us quite a good
idea of it. Relying upon the earliest maps of the suburb, dating from the end of the
17th century, the road towards Tartu ran over the present-day plot of the Tallinn
Secondary Science School (Fig. 1: H). On the town plans of the second half of the
19th century this street is still called Small Tartu Road, while the Big Tartu Road
started at the Viru gate, located north-east of the Karja gate.®? These two roads
joined shortly before Stone Bridge on the River Héirjapea. The cultural layer of
the suburb in front of the Karja gate has been hitherto investigated only in some
places, in a few trial pits (Toos 1998; Vaheoja 2002). The archaeological investiga-
tions carried out in Vabaduse square in 2008—2009 revealed that the road running
from the Harju gate, located west of Karja gate, towards Parnu was lined with some
buildings probably already in the Middle Ages, some even with stone cellars (Ka-
dakas et al. 2010, fig. 1: 6; 58—60). There is no reason to assume that the situation
differed at other gates of the town, including the Karja gate. The importance of the
roads starting from the Karja gate was the largest between the 1530s and 1767,
when the Harju gate was closed and thus the Karja gate was the only entrance/exit
on the southern side of the lower town.

The investigation in 2009 revealed that in the neighbourhood of the Karja gate
defence complex as well as on the plot of the Tallinn Secondary Science School some
of the medieval cultural layer had been preserved. On both sites the existence of
a road, probably the road leading in the direction of Tartu, paved with small peb-
bles, was recorded. In the barbican of the Karja gate, on the outer bank of the
moat (see Fig. 2), and in the south-western part of the plot of the Tallinn Sec-
ondary Science School (Fig. 1: 1) the pavement lay right upon the darker sand
layer. Only in the area immediately in front of the barbican the pavement

3 E.g. the map by the town’s surveyor Friedrich Johann Eurich from 1879 (TLA 149-5-2181).
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(Fig. 4) had been laid on a special sand
pad, beneath which there was a thick fill
layer of dung. Consequently, there must
have been a natural or artificial depres-
sion in this place. Maybe the shore of
the peat-bottomed small lake, presumed
by Zobel to have been located between
the Harju and Karja gates, extended as
far as here (Zobel 2011, fig. 5: L; 79, note
4). The early date of the pavement is in-
dicated by the 13th-century finds discov-
ered upon it. Also a later road pavement
made from larger limestone slabs, was
documented. Generally the later medi-
eval cultural layer was not very well pre-
served in the area of Karja gate itself,
probably due to the extensive construc-
tion work carried out there throughout
many centuries. The cultural layer con-
taining lots of medieval imported pot-
tery, mainly from the 14th—15th centu-
ries (Fig. 5), was best preserved in the
south-western part of the plot of the
Tallinn Secondary Science School, where
it was up to 50 cm thick. There we also
came across a bottom of a cask, with a
diameter of 220 c¢m, which rested upon
natural sand. It is possible that the cask
had been originally used to store some-
thing, and later as a waste container.
Approximately in the 16th century a
building with a limestone foundation
and a wooden floor (Fig. 1: 2) had been
erected on a little bit higher level, above
the cask bottom.

THE MEDIEVAL KARJA GATE

TOGETHER WITH A WATER-

MILL AND A BARBICAN
The most important result of the archaeo-
logical monitoring and the preliminary
investigations was the specification of the
location and construction history of the me-
dieval and post-medieval fortifications in
the neighbourhood of the Karja gate. The

Fig. 4. The 13th century rubble pavement of a road
to the Karja gate, under the present-day
Suur-Karja street.

Karjavdrava esise tee sillutis 13. sajandist
praeguse Suur-Karja tinava all.

Photo / Foto: Ragnar Nurk

Jn 4.

Fig. 5. Medieval pottery from the cultural layer of
the plot of the Tallinn Secondary Science
School.

Keskaegseid savinéukilde Reaalkooli
kinnistu kultuurkihist.

(AI 6918: 2-4, 10, 15, 18.)

Photo / Foto: Erki Russow

Jn 3.
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Karja gate was first mentioned in written sources in 1365 (porta pecorum prope veporte,
later porta karie, and finally, Karripforte, Zobel 2011, 85). According to Zobel, the earliest
town wall, with arched niches at the inner side and the quadrangular tower of the Karja
gate were built on the same line in the first half of the 14th century. In the middle of the
century watermills were built in front of all three gates on the southern and south-eastern
sides of the lower town — Harju, Karja and Viru gate — and water for them was conducted
into the ditch from Lake Ulemiste several kilometres south from the town. Then the erec-
tion of the first barbican followed approximately in the 1370s and it was reconstructed in
the mid-15th century (Zobel 2011, 85-87, 102, 124, 218-219). Zobel's hypothesis on the
architecture and development of Karja gate is based mainly on analogues with other gates
of the town and on historical maps. Before 2009 no field study had been carried out on
the site of the medieval Karja gate. No visible signs of Karja gate have preserved because
the greater part of the barbican complex was demolished already in connection with the
construction of the new rampart fortifications in the second half of the 18th century. In the
next century the medieval main gate tower and the watermill were demolished together
with the demilitarisation and partial demolition of the town fortifications of Tallinn.

In May 2009 fragments of the side walls of the passage beneath the main gate tower of
the Karja gate were recorded at the corner of the Suur-Karja and Miitirivahe streets in the
present-day Karjavarava square (Fig. 2: 1). The passage between two parallel north-west —
south-east directional walls was 5.25 m wide; the south-western wall was 1.9 m thick, the
thickness of the other could not be established (Talvar 2009, 15; Fig. 1). Further investiga-
tions will be necessary to connect the historical drawings of the tower more accurately with
the present-day town plan. In spring 2010 a fragment of the town wall, only 1.4 m thick,
was also recorded about 10 m west of the tower, presumably at the location of an arched
niche (Fig. 2: 2). Zobel has presented a hypothesis, based on some relatively general histori-
cal town plans from the 18th century, that later, but still in the Middle Ages, the town wall
with arched niches on both sides of the tower were demolished for an unknown reason, and
rebuilt, curving inwards, together with a wall walk across the town side of the tower (com-
pare Fig. 2: B & C; Zobel 2011, 86—87). The discovered section of the town wall is located
where the wall with arched niches, according to Zobel, should have been demolished. This
part of Zobel’s hypothesis seems to become questionable now although there still remains
a possibility that in spite of the construction of the new parts of the town wall the founda-
tions of the old one preserved.

An important part of the medieval Karja gate was the watermill (Fig. 2: E). The
building was located in front of the gate tower, beside the bridge over the moat. According
to Zobel the millpond originally extended also to the south-east side of mill, in this way
both protecting it and providing the option for draining off excess water (Zobel 2011, fig.
86: B; see also about the analogous situation in front of the Viru gate in greater detail figs
68-70). The data obtained by the fieldwork only partly confirms this assumption. The in-
vestigation revealed that there had obviously been a ditch on the south-eastern side of the
watermill, but it apparently did not form a part of the millpond, because a small outwards-
tapering window aperture was discovered in the watermill’s south-eastern wall, but below
the medieval ground level. The southern corner of the mill was also localized (Fig. 7). The
observation results indicate that at first the wall transverse to the town wall (Figs 2: 3; 3:
5) was built. Initially the lower part of this wall could have formed the milldam. This part
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of the wall supposedly meant to support the
watermill’s wall on it, and a relieving arch
became visible. The south-eastern wall of
the mill (Figs 2: 4; 3: 6) had been built later
against the dam wall, although the pause
between constructing these two walls may
not have been very long. At the same time
with the construction of the barbican in
front of the main gate tower and next to the
watermill, also a sizable dam and a road on
it were made of soil. The wall of the under-
dam water conduit was also recorded (Figs
2: 5; 3: 3), which had taken water from the
millpond on to the millwheel.* It is not clear
whether the excess water was drained off
through the ditch south-east of the mill or
between the mill and the town wall, if the
mill was maybe smaller originally.

The section of the cable trench run-
ning around the north-western corner of
the building Parnu Road 12 / Suur-Karja
St. 20 passed through the medieval bar-
bican of the Karja gate. According to his-
torical plans the barbican had an outer fa-
cade with two circular corner towers (Zobel
2011, 219). The greater part of it was evi-
dently destroyed during the construction of
the mentioned present-day building. The
monitoring revealed that the underground
part of the southern corner of the barbican
has survived after all (Figs 2: 7; 8). Accord-
ing to the reconstruction it is possible that
also the eastern corner of the barbican has
preserved under the street. Regarding the
circular tower drawn on the 17th century
maps, the discovery of a real ca. 90° cor-
ner was surprising. It seems to indicate
that the corner towers had quadrangular
bases, like, for instance, the western tower
of the barbican of the Great Coastal Gate
had at the northern side of town, near the

Fig. 6. Bird’s-eye view of Karja gate in 1683.
Copy of a model made by the order of Erik
Dahlbergh, located in the Kiek in de Kok
tower (TLM).

Karjavédrav linnulennult 1683. Erik Dahl-
berghi korraldusel valmistatud maketi
koopia Kiek in de Kéki tornis (TLM).
Photo / Foto: Ragnar Nurk

Jn 6.

Fig. 7. Southern corner of the Karja watermill, formed
by the north-eastern wall of the barbican (right)
and the south-eastern wall of the watermill
(left), together with a wall added later (left,
profile). View from the north.

Karja vesiveski lounanurk, mille moodustavad
eesvdrava kirdemiiiir (paremal) ja vesiveski
kagumiidir (vasakul), koos iihe hiljem lisatud
miidiriga (vasakul profiilis). Vaade péhjast.
Photo / Foto: Ragnar Nurk

Jn 7.

4 From the second half of the 19th century this medieval water conduit has been apparently used as a sewer,
connected with the vaulted tunnel that was built along the bottom of the medieval moat before filling it.
In 2006 a section of the tunnel was recorded on the western side of the Suur-Karja street and in the cellar of

a present-day building (Kadakas & Toos 2006).
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Fig. 8. Southern corner of the Karja barbican behind
the secondary wall in front of it. The rectangu-
lar main gate tower was located near the pres-
ent-day street corner visible in the background.

Jn 8. Karja eesvirava lounanurk esiplaanil oleva
sekundaarse miiiiri taga. Nelinurkne pea-
vdravatorn paiknes tagaplaanil nédhtava
tinavanurga juures.

Photo / Foto: Ragnar Nurk

Fig. 9. C.Buddeus. View of Karja gate and St Nicholas
church (1840). Italian pencil, aquarelle.

Jn 9.  C. Buddeus. Vaade Karjavdravale jo Niguliste
kirikule (1840). Itaalia pliiats, akvarell.

(AM 13802.)
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a straight tunnel, located at a small angle
to the barbican. The Luhrenburg tower
was located approximately at the cross-
ing of the present-day Parnu road and
G. Otsa street and its walls may be pre-
served quite significantly underground.®
When setting a tube for laying a cable by
closed method under the crossroad with
heavy traffic, a massive wall (or walls)
was penetrated approximately at the pre-
sumable location of the tower. Most of
the 16th century rampart gate has been
on the site where today a house at Parnu i e s A
Road 12 / Suur-Karja St. 20 stands. Still,  Fig. 10. South-western corner of the facade of New
beside the house, approximately where , Krermenme tih, L
the outer facade of the rampart gate was nurk (18. saj).

located, two walls at a distance of only  Photo / Foto: Ragnar Nurk

a couple of metres from each other were

discovered (Fig. 2: 11). The former moat side of the southern, 4 m thick wall had been
finished with rectangular limestone ashlars. It is possible that the gap between this
wall and the northern one, which was only 1 m thick, was formerly an underground
room, i.e. casemate, possibly even a sortie to the moat.

According to the general project of the zone of bastions of Tallinn, com-
piled by a well-known Swedish military architect Erik Dahlbergh and author-
ized by King Charles XI of Sweden in 1686, a mighty bastion Pomerania had to
be built in front of the Karja gate, but they only managed to build a small re-
doubt (Fig. 1: F). The construction of the zone of bastions in greater scale and
more systematically started only under the Russian reign in the second half of
the 18th century, when one half-bastion was erected on both sides of the Karja
gate, connected by a straight curtain rampart. Scarp wall fragments of both
south-western and north-eastern half-bastions have been also archaeological-
ly recorded in some places (Aus & Lange 1984, 20, figs pp. 13—-15; Jaanits 2005;
see Fig. 1: 4). A New Karja rampart gate was also made into the curtain wall, in a com-
pletely different place from the old one (Figs 1: J; 9). The present-day G. Otsa street has
formed on the basis of the road leading to this, the latest rampart gate. In the course
of monitoring the cable trenches at the corner of the Parnu road and G. Otsa street
fragments of a foundation of the rampart gate erected on a truss of wooden beams and
belonging to this rampart gate were discovered (Figs 1: 3; 10). The walls were main-
ly built of limestone but the inner sides of the gateway were finished with red bricks.
Together with the half-bastions a new moat, a covered way and glacis rampart at its
outer bank were built (Fig. 1: M & N). The preliminary investigations on the plot of
the Tallinn Secondary Science School established the location of the counterscarp

o

5 The tower came partly to light during the construction of the court building at the corner of the Parnu
road and G. Otsa street in 1893 (Nottbeck & Neumann 1896, footnote 26).

123



RAGNAR NURK, VILLU KADAKAS, GAREL PUUA, GUIDO TOOS and PEETER TALVAR

ZDOO )LJ ZKLFK KDG VXSSRUWHG WKH RXWHU EDQN RI
ZHVWHUQ KDOI EDVWLRQ 7KH FRQVWUXFWLRQ RI WKH ZDO
FRXQWHUVFDUS ZDOO SUHYLRXVO\ GLVFRYHUHG LQ 9DEDGX
JDWH .DGDM DO DQG LQ WKH QRUWKHUQ SDUW RI WKH U
JRQH VHHHWKDWKLY YROXPH 7KH ZDOO ZLWK D KHLJKW RI DI
WKLFN ZDV QHDWO\ EXLOW DQG LQFOLQHG RQ WKH PRDW VI
ZHUH AQDOO\ KDQGHG RYHU WR FLYLO DXWKRULWLHV DIWH
7KHQ WKH DERYH JURXQG SDUWV RI PRVW ZDOOV DQG UDPSD
SRVW PHGLHYDO IRUWLAFDWLRQ V\VWHPV ZHUH GHPROLVKH(
SUHVHQW GD\ EXLOGLQJY DURXQG WKH KLVWRULFDO .DUMD
HQG RI WKH WK DQG WKH EHJLQQLQJ RI WKH WK FHQWXU

CONCL USION

7KH DUFKDHRORJLFDO LQYHVWLJDWLRQV Rl WKH UHFHQW \HC
PHGLHYDO .DUMD JDWH DQG RQ WKH WHUULWRU\ RI WKH VXE
HGJH RI WKH GHYHORSPHQW RI WKLV UHJLRQ DV D ZKROH 7K
SRVW PHGLHYDO SHULRGV LW ZDV D JRQH Rl FRQVWDQWO\ H[S
DUHD LQ IURQW RI WKHP LQ ZKLFK WKH AUVW FRQVWDQWO\ Z
LWV ZLGHVW H[WHQW DW WKH HQG RI WK 2 EHJLQQLQJ RI W
]JRQH FRYHUHG WKH ZKROH DUHD XQGHU GLVFXVVLRQ XS WR
7KH LQYHVWLJDWLRQ UHYHDOHG WKDW WKH FXOWXUDO OD\HU
RI WKH PRDWV RI GLIIHUHQW SHULRGV L H WKH PHGLHYDO D¢
KDG EHHQ 7KH GDUNHU WUDQVLWLRQ OD\HU XSRQ WKH LQWEL
OHVV LQWHQVLYH KXPDQ DFWLYLWLHV LQ WKLV DUHD EHIRU
SRVVLEO\ HYHQ LQ WKH SUHKLVWRULF SHULRG (YLGHQFH zD
RXWHU EDQN RI WKH ODWHVW PRDW VRPH RI WKH SDYHPHQW
IRXQGDWLRQV RI WKH EXLOGLQJV DW WKH VLGHV RI WKH URD(
SUHVHUYHG 'XULQJ WKH LQYHVWLJDWLRQV RI 2 PDQ\ ZC
WKH WRZQ IRUWLAFDWLRQ V\VWHP ZHUH UHFRUGHG 7KH PDLC
ODWLRQ Rl WKH AUVW PRUH DFFXUDWH ORFDWLRQ SODQ RI W
ULHV )LJ 6RPH VXSSOHPHQWDU\ GDWD ZDV DOVR REWDLQ
DQG FRQVWUXFWLRQDO KLVWRU\ RI WKH PHGLHYDO .DUMD JD
FRQFHSW FUHDWHG E\ 5HLQ =REHO LV VWLOO YDOLG
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$XV 7 /IDQJH . OLWPHVXJXVHG HWI@XYD QXUJDO DDVWDO $UXDQ(
DUKHRORRJLOLVHG WIKHOHSDQHNXGDIDXYEFUQOW YRQBHLQQDYV

D 7DOOD@XVFULSW LQ .9% 2LQRQHQ 0 5DGLRFDUERQ GDWLQJV
-DDQLWYV . $UXDQQH DUKHRORRJLOLVHVYWHRMNHOYDBF® OD +HOVLQNL
YHVW 7DOOLQQD ,QJOLVH .ROOHG &L ODBRNGAWPLDAWD HX RW ¥V W |(GH O
7DOOLQQDV (VWRQLD SVW 3IUQX5PRW) 7DOOIZE® SODQ RI .DUMD JDW
ODQXVFULSW LQ .9% /IXKUHQEXUJ WRZHADS LQ 5*$90)
.DGDNDV 9 7RRV *$UKHRORRJLOLQREHHO5 7DOOLQQ 5HYDO LQ WKH
YDOYH 7DOOLQQDV 6XXU .OD@XVFULTWRIIQRBGXLOGLQJ LQ WKH WK2 WK &H
LQ .9% =REHO 5 7DOOLQQ 5HYDO .HVNDH.
.DGDNDV 9 1XUN 5 3¢¢D * 7RRVNEQGOXVWXVHG 7DOOLQQ
/}XJDV | +LLH 6 .LKQR5HVFXH H[FIDOYDU 3 $UXDQQH DUKHRORRJLOLV
YDWLRQV LQ 7DOOLQQ 9DEDGXVH VTMDUHOBIYF G QF HYWW M@PODQYIGHRORRJILOLYV
EDVWLRQ 2 2 $9¢( 2 7DOOLQQDV 0+*ULYDKH WQ 9DQD 3
1IRWWEHFN ( YRQ 1HXPDQtHVFKLFKWGMHO O0--ULYDKH 9DQD 3RVWL MD 6
XQG .XQVWGHQNPIOHU GHU 6WDGW 5@¥Q0® .BH¥MDYIUDYD SODWVL NDJXRVD
1XUN 5 .DGDNDV 9 7RRBWUKHRORNFULSW LQ .9%

JLOLVHG HHOXXULQJXG 7DOOLQQD 5DDONRROIUNER QLVWXBO ;,; 9RP
(VWRQLD SVW  $UXDOD@XVPOIEWQQ )PIONHQVWHJI ELV ]XU /HKPSIRUWH 'LH
1XUN 5 3esD * .DGDNDV 9 7RRVGHU 3URPHQDGH ODVVVWDE YRQ )D

$UKHRORRJLOLQH MIUHOHYDOYH 7DOGPQR@PSVLEOXINE .DUMD MD

* 2WVD WIQDYDWHO NHVN MD XXVBRRWYH * DUMQYWPDYRRL WQ D E D
NRPSOHNVL PDD DODO DDV W D OJ LOULYHGQHH @ B RWIL@DQX VFRQC IMIQQ 0 ¢
ODQXVFULSW LQ .9% 9DKHRMD , $UKHRORRJLOLVHG HHOXXL
1XUN 5 7RRV * 7DOOLQQD OLQQD@RVWXO (VWRQLD SV QRVFDDIWQ® .9%
GRNXPHQWHHULPLQH 6XXU .DUMD MD 0Os+ULYDKH
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$UWLNNHO WXWYXVWDE 2 7DFQ O H@ Q DN YORMHLIQPQDPXQGDPHQGLG MQ
NDJXRVDV .DUMDYIUDYD MD VHOOS}KWILD/M RGWQGLEQDIADFILWD HW YIUDYL
DODO MQ 2 WRLPXQXG DUKHR GRRIQLD IOV H QML QIOMXED 9IOLXXULPLV
WXOHPXVL 8XULQJXG K}OPDVLG PHWPWILD MDUWRHQYLGWHD YIUDYDKRRQH HI
W|LG SUDHJXVH 6XXU .DUMD WIQDYDUBIVYD XN P@QIV ISREWHVW NXL ND OLQQDF
VHV RVDV YDUHP +VQD XODWXVOQNKOAMHDWDNRPSDHNMH YDOOLNUDDYL Y
PDD DODO QLQJ HHOXXULQJXLG SHDINDN.RR/HP AIUQ GHWWX OPLOOHVW NLUGI
3LLUNRQG PRRGXVWDYV VDM BDJXWIHWLH®QH OLQ@MHOHYDOYH NILIXV "
DVXWDPLVW RVD NLUGH VXXQDV OfDQORXQNYXUDRQH N XD PLV SHDNV
GDOLNXVW NXLG PDDSLQG ROL SODMIXWGN®DSRROYHUMHVYIUDYDWRUQL
PDGDODPDO /RRGXVOLNX DOXVSN@RRIWVWROBPGVIHVNLKQ DMDORROLVWHO
PRRGXVWDE PHUHVHWWHOLQH O LPYD UPL.® OMDX \@ D WAEH K DOWLY D NHVNDHJV
PDWHVW NDHYHW|[GHVW ULNNXP NWDGMRKOMBEVSPONRHQXG YHVLYHVNL C
QHNXNLKW WXPHGDPDNV YIUYXQXNX\OMXXDMW VHIOKIMYNMW YHVNL NDJIXVHLC
HL VDDGXG VHOOHVW NLKLVW «KMIMWXGHVHRXQEDOXNVMN@DOYDVWX OLQQDI
DJD DQGVLG VLLW SIULQHY VeVL MD-OXXPIO\O P RPYOOWMDYDHUHVYIUDYD «KH N
VHG UDGLRV+VLQLNX GDWHHULQJXHYHW |MIHWD OHLWL ND HHVYIUDYD DOW
2 VDM NXMXQHV .DUMDYIUMKIE MWWH MPEHBEHYRROXNDQDOL VHLQ
DMDORROLVWH OLLNOXVWHHGH «NV 7D0 0L QmDIDVHHDMH Q QUIBMHIVWL OLQQDF
.DUMDYIUDYDVW OIKWXYDWH W HNIGWNVHKWHN XD CROLIN WD W.LYIOLVNDOGDO
VX XU DDVWDWHVW NXQL DDEAVBD QXN Y LHOKOMRWL NHVNDHJVH HHVYII
SRRO SDLNQHY +DUMX YIUDY ROL RE@H WDXUGV Bi Y DDOM BPNUDD WID VHOOH N}UY
ROL DLQVDNV VLVVHSIIVXNV OLQQD HQER D N ONKKXKOW + BXWRQYQ MQ 3UDHJ
JXWHO GRNXPHQWHHULWL QLL SUDBAXVHDBMXL .DKRRIDH N}UYDOW N}QQ
WIQDYD DOO NXL ND 5HDDONRRGIHNWD QDWW X0+ YILL QY WW O}XQDSRROQH
NUXXVDNLYLGHJD VLOOXWDWXG WHMWRQOWADVRDBKGBIQQQDRDVYDOOLNUDDYL
OHLGXGH MIUJL RWVXVWDGHV ROY}NDVX\ROVHOVHRWXED@®ICLYIUDYDJD M
SHDDONRROL NUXQGL HGHODRYV NY IREIDLL \GH WDINRN V 1210 QEXFAQW DOOD WRUX
NXQL SRROH PHHWUL SDNVXQH  &LOVIDM NDDGIDPILINHIOOGIELVWDWL ND /XKUHC
MQ VLVDOGDY NXOWXXUNLKW 6WBDDW IVKNRKDYVPMQEL & PDVVLLYQH P
P}}GXJD ORRGXVOLNXOH OLLYDSLQQ DDHI DVHIWBIWXSRROGEQLUDMDVLG 9HQ!H
S}KL MD SDHNLYLVW KRRQH YXQGDRHURGRYWWKPPDOHJL SRROH SRROEDVWIL
.}JLJH ROXOLVHPDNV XXULPLVWRKILHPKRFBOLN @KHMRPHQGH SRROEDVWLRQL
YIUDYD SLLUNRQQDV RQ OLQQDNHYGNOMWWLX QWHD ODLNGDLNQHQXG XXH
PLVH MD HKLWXVORR WISVXVWDPIMH NQOLP LW W GHOMSRROVHW IDVVDDC
MD 0++ULYDKH WIQDYD QXUJDO S3)0MISUNVYLEHMW SDUYHOH UDMDWXG PeeU
UDYD SODWVLO GRNXPHQWHHULWLDOW BDHSIHDYVW WXWE& Y IUDYDNILIX VLV
QL DOXVH NILJX N OJVHLQWH YX@QXBPSHXQEL\GN HMYHOOLVWHID 5HDDONRRC
.DDEOLWUDVVL *PEHU 3IUQX PQW QXG 6KXQXXULPDXWHJID VHOJLWDWL HGHOI
KRRQH ORRGHQXUJD NXOJHQXG QYL N{\OU¥EHVY NEUNDHWDBMW YIOLVNDOODVW
HHVYIUDYDW ULVWL MQ "R N X PNHOQUVB IR HeWILWSLD HNHQYHYPU Q MD M Q
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