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Abstract

The present study adds new data to the list of Carabidae species from the Eastern Rhodope
Mts. of Bulgaria, and reveals some patterns of the species composition from zoogeographic,
ecological and conservation point of view. A total of 5915 specimens of 138 species belonging
to 50 genera and 19 tribes are found, including 13 endemic species and subspecies, one relict
and some rare and stenotopic species. This represents, respectively, 18.5 % of all established
for the Bulgarian carabid fauna species and 40 % of the genera. Eleven genera (Acupalpus La-
treille, 1829, Anchomenus Bonelli, 1810, Anisodactylus Dejean, 1829, Carterus Dejean & Boisdu-
val, 1829, Demetrias Bonelli, 1810, Elaphrus Fabricius, 1775, Gynandromorphus Dejean, 1829,
Olisthopus Dejean, 1828, Parophonus Ganglbauer, 1891, Tachys Dejean, 1821 and Tachyura
Motschulsky, 1862) are new for the Eastern Rhodope Mts. Two of the genera (Carterus and Gy-
nandromorphus) are also new for the whole Rhodope Mts. The subgenus Philochthus Stephens,
1828 is new for the Eastern Rhodopes and subgenus Phyla Motschulsky, 1844 is new for the
whole Rhodope Mts. Among the species, 60 species are new for the Eastern Rhodopes, and 24
species of them are new for the whole Rhodope Mts. The richest tribes are Harpalini (46 species),
Amarini (14 species), Lebiini (11 species) and Carabini and Sphodrini (10 species each). Pteros-
tichini and Bembidiini are represented with nine species each. Zoogeographical analysis shows
that the Mediterranean faunal type prevailed. In relation to their life forms, zoophagous carabids
predominate, presented by 78 species (56.5 %). Mixophyitophagous are 60 species (43.5 %).
Most of the ground beetles are mesoxerophilous (51 species, 37 %).

Key words: carabids, endemism, life forms, zoogeography, new data.

Introduction

From the beginning of the 20" century until
now, about 40 studies concerning the ca-
rabid fauna of the Eastern Rhodope Moun-
tains have been published. According to
the latest survey of the carabid fauna on

the territory of the mountain (Guéorguiev
2004), 146 species (20 % of all Bulgarian
Carabidae species) occur in the Bulgarian
part of the Eastern Rhodopes. So far, 156
species (21 % of all Bulgarian Carabidae
species) are surely known, 54 species
are likely to be found there and another
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seven species are probably doubtfully
established for that region (Teofilova and
Guéorguiev unpublished results). Consid-
ering the degree of research, dimensions
of the region and the habitat diversity,
which it suggests, it can be argued that the
expected real number of carabid species
is about 250, or one-third of those known
from Bulgaria (Guéorguiev 2004, Teofilo-
va and Guéorguiev unpublished results).

The Eastern Rhodopes occupy the
lower part of the Rhodope Mts. A variety
of habitats occur on their territory: oak for-
ests, beech forests (limited to the south-
ernmost parts of the mountain), conifer-
ous and broadleaved plantations, bushes,
riparian woods and bushes, grasslands,
pastures, rocky habitats, inland standing
and running surface waters, as well as
many artificial landscapes — villages, cha-
lets, huts, etc. This fact is a prerequisite
for the occurrence of species from differ-
ent faunistic complexes, which are more
or less attached to a particular setting of
natural conditions.

The Eastern Rhodope Mts. are among
the sites of highest biodiversity in Bulgar-
ia. Within its territory fall several protected
areas with different designation — ‘Valchi
Dol’ Nature Reserve, four Managed Re-
serves (‘Zhenda’, ‘Chamlaka’, ‘Boraka’,
‘Borovets’), 20 protected sites and sev-
eral natural monuments. The mountain
overlaps with some Natura 2000 zones:
seven SPA (BG0002012, BG0002013,
BG0002014, BG0002019, BG0002071,
BG0002073, BG0002106), included in
EU Directive 79/409, and three SAC
(BG0000372, BG0001031, BG0001032)
of Directive 92/43. In 1998, the territory
of the Arda Valley was determined as a
CORINE site, due to its European signif-
icance in protection of rare and endan-
gered habitats, plants and animals. In
1997, BirdLife International pronounced

the valley of the Krumovitsa River as an
Important Bird Area.

The aim of the present study is to add
new data to the list of Carabidae species
from the Eastern Rhodope Mts. of Bul-
garia, and to reveal some patterns of the
species composition from zoogeographic,
ecological and conservation point of view.

Material and Methods

Field work was carried out in two periods:
2005-2006 and 2019, in parallel with the
conduction of monitoring researches in
some target areas. Ground beetles were
collected by hand picking, and terrestrial
‘pitfall’ traps made of plastic bottles, bur-
ied at the level of the ground surface. Ta-
ble 1 contains detailed information about
the individual localities, periods and col-
lectors of the material.

Collected material was deposited in
the Carabidae collection of the Institute
of Biodiversity and Ecosystem Research
(Bulgarian Academy of Sciences, Sofia).

According to their zoogeographical
belonging, the ground beetles were sep-
arated in zoogeographical categories and
complexes according to Kryzhanovskij
(1965, 1983, 2002), Vigna Taglianti et al.
(1999) and Kodzhabashev and Penev
(2006), with some changes and adjust-
ments, made by the authors of the pres-
ent study.

According to their ecological require-
ments in terms of humidity, established
carabid species were divided into six cat-
egories: hygrophilous, mesohygrophilous,
mesophilous, mesoxerophilous, xerophil-
ous and eurybionts.

Categorization of the species in re-
spect of their life forms follows the classi-
fication of Sharova (1981). The following
codes were used: Life form class 1. Zoo-
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Altitu-

Hand
picking

GPS coor-

Traps [number of traps, fixative, collector(s)]

Habitat

de, m

Locality

Code

dinates

a.s.l.

Rocks near mesoxerophilic oak forest
and pseudomaquis with Jerusalem

19.VI-30.VI1.2019 [6, salt-vinegar saturated

N 41°26°00”
E 25°53'33”

365

R_RF  SW Rozino vill.

19VI, TT

solution, TT&KD]

thorn, ashes (Fraxinus spp.), Pistacia

terebinthus L., etc.
Dry stony riverbed of the Byala Reka

19.VI-31.VI1.2019 [6, salt-vinegar saturated
solution, TT&KD]

River branch with tamarisk (Tamarix
sp.) and surrounding poplar-willow

NW Byalgradets 197 N 41°25'34*
vill E 25°54°02”

B_BR

stands
House yard near densely vegetated

shore of a tributary of the river of Kru-

18.VI, TT

movitsa

N 41°28'15”
E 25°39'41”

Krumovgrad 265

Kr

VL
T

263

City park

N 41°31’50”
E 25°24'16”

Momchilgrad

Mo

Note: Collectors: DC — Dragan Chobanov, ML — Mario Langourov, NK — Nikolay Kodzabashev, TT — Teodora Teofilova, KD — Krasimir

Donchev.

phagous. Life form subclass: 1.1 — Phy-
tobios; 1.2 — Epigeobios; 1.3 — Strato-
bios; 1.4 — Geobios. Life form groups:
1.1.2 — stem-dwelling hortobionts; 1.1.3
— leaf-dwelling dendrohortobionts; 1.2.2
— large walking epigeobionts; 1.2.2(1)
— large walking dendroepigeobionts;
1.2.3 — running epigeobionts; 1.2.4
— flying epigeobionts; 1.3(1) — series
crevice-dwelling stratobionts; 1.3(1).1
— surface & litter-dwelling; 1.3(1).2 —
litter-dwelling; 1.3(1).3 — litter & crev-
ice-dwelling; 1.3(1).4 — endogeobionts;
1.3(1).5 — litter & bark-dwelling; 1.3(1).6
— bothrobionts; 1.3(2) — series digging
stratobionts; 1.3(2).1 — litter & soil-dwell-
ing; 1.3(2).2 — litter & crevice-dwelling;
1.4.2(1) — small digging geobionts. Life
form class 2. Mixophytophagous. Life
form subclass: 2.1 — Stratobios; 2.2 —
Stratohortobios; 2.3 — Geohortobios.
Life form groups: 2.1.1 — crevice-dwell-
ing stratobionts; 2.2.1 — stratohortobi-
onts; 2.3.1 — harpaloid geohortobionts;
2.3.1(1) — crevice-dwelling harpaloid
geohortobionts; 2.3.2 — zabroid geohor-
tobionts; 2.3.3 — dytomeoid geohortobi-
onts. The first figure in the index shows
the class of life form, the second — the
subclass, the third — the life form group.
In brackets after the subclass the series
is shown, when it exists.

The systematic list follows Kry-
zhanovskij et al. (1995).

Results and Discussion

During the field work were captured
5915 specimens of 138 species belong-
ing to 50 genera and 19 tribes of ground
beetles. This represents, respectively,
18.5 % of all established for Bulgarian
carabid fauna species and 40 % of the
genera (Teofilova and Guéorguiev un-
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published results). During the first study
(2005—-2006) were captured 120 species
(5688 specimens), and another 18 spe-
cies (227 specimens) were added with the
recent samplings (2019). The complete
check-list of the established species with
zoogeographic category, life form and
ecological group in relation of the humidity
is given in the Appendix.

Our study presents eleven new genera
for the Eastern Rhodopes (Acupalpus,
Anchomenus, Anisodactylus, Carterus,
Demetrias, Elaphrus, Gynandromorphus,
Olisthopus, Parophonus, Tachys and
Tachyura) Two of the genera (Carterus
and Gynandromorphus) are also new for
the whole Rhodope Mts. The subgenera
Philochthus and Phyla (both from the ge-
nus Bembidion Latreille, 1802) are new
for the Eastern Rhodopes, and Phyla is
also new to the whole Rhodope Mts. Six-
ty species are new for the Eastern Rho-
dopes; 24 species of them are new for the
whole Rhodope Mts. The record of Clivina
fossor (Linnaeus, 1758) gives confirma-
tion for the presence of this species in this
part of the mountain. All new species are
marked in the Appendix.

The richest tribes were Harpalini (46
species), Amarini (14 species), Lebiini (11
species) and Carabini and Sphodrini (10
species each). Pterostichini and Bembidi-
ini tribes were represented with nine spe-
cies each. Harpalini and Amarini tribes in-
clude mostly ecologically plastic carabids.
Carabini and Pterostichini are typical for-
est dwellers; most of them are stenotop-
ic and any impact on the forest habitats
where they occur, also affects the struc-
ture of their communities. Sphodrini tribe
includes both forest dwellers and open
living species. The increased richness of
the tribes Lebiini and Bembidiini could be
resulting from the fact that a significant

part of the material was collected by hand
and with tree traps, since most of these
beetles are rarely found in the pitfall traps.

Genera most rich in species were Har-
palus Latreille, 1802 (25 species), Amara
Bonelli, 1810 (11 species) and Carabus
Linnaeus, 1758 (eight species). Genera
Ophonus Dejean, 1821, Calathus Bonelli,
1810 and Bembidion were represented by
six species each.

New highest altitudes were found in
the distribution of five species: Amara
parvicollis Gebler, 1833 — so far known
only from the Black Sea coast and East-
ern Danube Plain under 50 m a.s.l., now
found in localites M_R and M_R1 (for
locality codes see Table 1), at 135 m;
Anisodactylus intermedius Dejean, 1829
— so far known only under 300 m a.s.l.,
now found in locality P_O1, at 410 m;
Brachinus brevicollis Motschulsky, 1844 —
so far known only under 300 m a.s.l., now
foundin locality B_DG, at 320 m; Calathus
cinctus Motschulsky, 1850 — so far known
only under 300 m a.s.l., now found in lo-
cality AT_O, at 390 m; Poecilus anatolicus
(Chaudoir, 1850) — so far known only
under 400 m a.s.l.,, now found in locality
Ru_R, at 430 m. It is hard to claim if these
new findings are evidences for the real
movement of the species in height. They
are probably resulting of the less knowl-
edge about the ecology of these species
and their distribution in Bulgaria.

We found some species with conser-
vation value. Our study reports one Ter-
tiary relict (Myas chalybaeus (Palliardi,
1825)) and 14 endemic species and sub-
species, of which Balkan endemics are 10
taxa (two species and eight subspecies),
Bulgarian endemics are two taxa (one
species and one subspecies), and one
species and one subspecies are subend-
emic (Table 2).



84

T. Teofilova and N. Kodzhabashev

Table 2. List of the endemic ground beetles found in the Eastern Rhodope Mts. in 2005-
2006 and 2019.

Species/subspecies Level

Tapinopterus balcanicus balcanicus Ganglbauer, 1891 Bulgarian

Zabrus balcanicus Heyden, 1883 Bulgarian
Carabus scabriusculus bulgarus Lapouge, 1908 Balkan
Carabus montivagus montivagus Palliardi, 1825 Balkan
Carabus wiedemanni wiedemanni Ménétriés, 1836 Balkan
Carabus scabrosus scabrosus Olivier, 1790 Balkan
Cychrus semigranosus balcanicus Hopffgarten, 1881 Balkan
Trechus subnotatus subnotatus Dejean, 1831 Balkan
Molops dilatatus Chaudoir, 1868 Balkan
Laemostenus cimmerius weiratheri J. Muller, 1932 Balkan
Zabrus graecus subtilis Schaum, 1862 Balkan
Licinus graecus Apfelbeck, 1901 Balkan

Myas chalybaeus (Palliardi, 1825)
Platynus scrobiculatus purkynei Obenberger, 1917

Balkan subendemic
Balkan subendemic

Carabus intricatus Linnaeus, 1760 is
included in the IUCN Red List as ‘Near
Threatened'. Along with Calosoma syco-
phanta (Linnaeus, 1758), it is included in
the Annexes of CORINE and ESC Red
List. Carabus scabrosus Olivier 1790, is
enlisted in the Red Data Book of Bulgaria
as ‘Vulnerable’ (Golemanski et al. 2015).

Some rare and stenotopic species oc-
cur in the studied region: Amara saphy-
rea Dejean, 1828, Calathus micropterus
(Duftschmid, 1812), Calosoma sycophan-
ta, Lebia marginata (Geoffroy, 1785),
Pedius inquinatus (Sturm, 1824), Platy-
nus scrobiculatus (Fabricius, 1801), Za-
brus graecus Dejean, 1828, most of the
endemites. Some of the species (e.g. Car-
abus intricatus and Carabus scabrosus)
have become rare under the influence of
anthropogenic pressures and changes in
their primary habitats. Calosoma inquis-
itor (Linnaeus, 1758), Calosoma syco-
phanta and some of the Carabus species
are usually highly sensitive to chemical
agents, which affects their ranges and
numbers (Huusela-Veistola 2000).

Zoogeographical analysis showed that

the Mediterranean (sensu lato) complex
prevailed (47 species, 34 %). It was fol-
lowed by the European-Asiatic (35 spe-
cies, 25 %) and Northern Holarctic and
European-Siberian complexes (31 spe-
cies, 23 %). European complex consist-
ed of 17 species (12 %) and Endemic
complex — eight species (6 %) (Fig. 1).
Mediterranean species are distributed in
the so-called region of the ‘Ancient Med-
iterraneum’ (Popov 1927, Kryzhanovskij
1965, 1983, 2002). European-Asiatic spe-
cies ranges lie between the Eurosiberian
and Mediterranean zones. Northern Hol-
arctic and European-Siberian complex
includes species distributed mainly in the
northern regions of the Holarctic, mostly
in Europe and Siberia. European complex
includes mostly forest dwelling species
connected to the middle and southern part
of Europe.

Greatest number of species had the
European-Central Asian, European-Near-
eastern, Palaearctic, Balkan-Neareastern
and Northmediterranean zoogeographic
categories (Table 3). The predominance
of the Mediterranean species is not typi-
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Fig. 1. Distribution of the carabid species among the zoogeographical complexes.

cal for the other mountain regions in Bul- The specific geographic position and cli-
garia (e.g. Kostova 2009, Teofilova 2016, matic conditions are a precondition for the
Teofilova 2019b), but it is common for the  development of respective vegetation and
habitats near the Black Sea coast (Popov  habitat types, determining the composi-
and Krusteva 1999, Teofilova et al. 2015).  tion of the carabid coenoses.

Table 3. Zoogeographical categories of the ground beetles in the Eastern Rhodope Mts.
(on species level).

Zoogeographical Species, Species,

complex Code Zoogeographical element No %
OLA Holarctic 5 4
Northern Holarctic PAL Palaearctic 14 10
and European-  WPAL Western Palaearctic 6 4
Siberian E-SI European-Siberian 5 4
oo E-WsSI _ Europeanand WestSiberian 1 T
EUR European 5 4
CE-PAS Central European and Neareastern 6 4
European CEE-PA Central and Eastern European and 3 2
Neareastern
... CEE___ CentralandEastern European 3 2
E-AS Euroasiatic steppe and forest-steppe 2 1
complex
Euroasiatic E-CAS European and Central Asian 16 12
E-PAS European-Neareastern 15 11

B-CAS Balkan and Central Asian 2 1
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Zoogeographical

Species, Species,

complex Code Zoogeographical element No %
E-CA-M European-Central Asian-Mediterranean 9 7

E-PA-M European-Neareastern-Mediterranean 9 7

MED-PA Mediterranean-Neareastern 2 1

MED Mediterranean 3 2

Mediterranean  EMED Eastmediterranean 1 1
NM-CAS Northmediterranean-Central Asian 1 1

NMED Northmediterranean 10 7

P-SMED Pontic-Submediterranean 1 1

i B-PAS  Balkan-Neareastern o8
BAL-K Balkan gubendemic (+ Balkan- 3 2
) Carpathian)

Endemic BAL Balkan endemic 4 3
BGE Bulgarian endemic 1 1

The ground beetles established dur-
ing the study related to two classes of life
forms proposed by Sharova (1981), with
a predominance of class Zoophagous,
presented by 78 species (56.5 %). Mixo-
phyitophagous were 60 species (43.5 %).
This ratio is most similar to that in the
meadow steppes from the Forest-steppe
zone of Eurasia (Sharova 1981), habitats
near Cape Emine at the Black Sea coast
(Teofilova et al. 2015) and unvegetated,
sparsely vegetated, and bryophyte- or li-
chen-vegetated cliffs, rock faces and rock
pavements in the inland areas in Bulgaria
(Teofilova 2019c), and differs from the es-
tablished in other mountain regions in Bul-
garia (e.g. Teofilova 2016, Teofilova 2018,
Teofilova 2019b).

There were 21 life forms of ground bee-
tles — 15 zoophagous and six mixophy-
tophagous. Zoophagous life form groups
are normally more numerous, especially
in stable ecosystems (Sharova 1981) and
in forest regions, as it was found in ‘Lesh-
nitsa’ Reserve (Teofilova 2016), Vrachan-
ska Planina Mts. (Teofilova 2019b) and
in the Western Rhodope Mts. (Teofilova
2018, Teofilova 2019a). The largest share
of the species belonged to the specialised

phytophagous harpaloid geohortobionts
from Class Mixophytophagous (32 spe-
cies, 23 %), followed by the crevice-dwell-
ing surface & litter stratobionts (20 spe-
cies, 14 %) from Class Zoophagous (figs
2 and 3).

The harpaloid geohortobionts were
also dominating in the Western Rhodope
Mts. (Teofilova 2018, Teofilova 2019a)
and Vrachanska Planina Mts. (Teofilova
2019b). Surface & litter dwelling stratobi-
onts are most of the Bembidion and Ago-
num Bonelli, 1810 species, Notiophilus
Duméril, 1806, Chlaenius Bonelli, 1810.
They were also found as the most species
rich zoophagous category in the Western
Rhodope Mts. (Teofilova 2018, Teofilova
2019a) and Vrachanska Planina Mts.
(Teofilova 2019b).

In the studied part of the mountain,
according to their ecological preferenc-
es, mesoxerophilous (51 species, 36 %)
ground beetles prevailed (Fig. 4). Meso-
philous were 37 species (27 %), hygro-
philous were 18 species (13 %), meso-
hygrophilous were 15 species (11 %), 12
species were xerophilous (9 %), and only
five species (4 %) were eurytopic.

These results showed the predom-
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Fig. 2. Life forms of the ground beetles from the Eastern Rhodope Mts.
Note: Explanations of the codes are given in the Material and Methods section.
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Fig. 3. Proportions of the subclasses of life forms in the carabid complex.
Note: | — class Zoophaga, Il — class Mixophytophaga.
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Fig. 4. Humidity preferences of the carabids from the Eastern Rhodope Mts. (hnumber of
species).
Note: H — hygrophilous, MH — mesohygrophilous; M — mesophilous, MX — mesoxerophilous,

X — xerophilous, E — eurybiont.

inantly mesoxerophilous nature of the
habitats, in contrast of the predominant-
ly mesophilous conditions in the Western
part of the Rhodope Mts. (Teofilova 2018,
Teofilova 2019a) and Vrachanska Planina
Mts. (Teofilova 2019b), probably resulting
from the typical forest-mountain condition
in those territories.

Conclusions

The large number of the found new spe-
cies shows the great variety of the ground
beetle fauna in the Eastern Rhodope Mts.
As the studied area provides various and
diverse habitats, and considering the gen-
eral richness of the carabids and the lack
of targeted methodical studies, it is quite
possible that the carabid fauna is even
more diverse. For general conclusions,
however, more localities have to be ex-
amined systematically.

Zoogeographical analysis shows a
predominantly Mediterranean nature of
the established carabid fauna, which is in

accordance with the life forms structure,
and the preference of the carabids for
more mesoxerophilous habitats.

The region of the Eastern Rhodope
Mts. is treasuring specific assemblages
and species with conservation signifi-
cance, and the preserving of their char-
acteristic habitats is a keystone for their
conservation, especially in that favoured
mining prospecting region.
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Ecological, faunistic and zoogeographical notes on the ground beetles (Coleoptera: ...

. riod x vlew o ava 106} PosqIedy snodeib (1SS snuiory izl
- 9¢8l .
choagsrynd W L(NeL  svd-g uealoq snjeydasosuae (Sniusejyooyalil) |y oct
. WozwMs:obyg g H yUe)  avdm (0621 “Imiked)) smysan (SniRIUSeI) 149 6L)
e Mz ¥ s H y(Wey  svod | (964) ozued) snyss) (4S'S) SUSEIYD g1}
X8l ‘Y aM "XegPy '9a g xesPLbe o SVO ueslod) SnIN9ISQo SNxi
‘O N X8 Y N X3 ‘O d UXe9PLEY N LY X6 PEdTL VLY X eee -NN (sz8l oa) d a L

_ _ _ _Pedv'od 801 's g llet
QWIS L0 dib O dXel sd W ibede N Y T T T T T T T T

21
190 9 X9z Ppeb9l '0d 8 215 'S 802 W INIPEST Lo I o '7Z  S¥o3 el .,
(P65 O NIPL LY INIPL T N 9 10O d2L'0 dPL'IN 1V wiayJauuel syjoalel (snuoydojapy) snuoydo,
5110 1VIEL 'O WV IPBLE0Z 'Y LY 6L ‘WO tPLEg Y Y

£1'90 9 XN 628l ‘uesfeq ejooixes (ns's) ‘H 901

e WiELeys 3 vez wd (z181 *piuyosynq) snpusnbupsip (11s's) 'H 'SOL

S PrawMsuivzEr’'od Xwvez svoa (1821 Mueiyog) siue (1s's) 'H yOL

e ..PY00Od X V€T SVEED 818} WS Sedsoy (US'S) 1 _€0)

L EMOMINCLY XN b€ GANN 6281, ‘uesloq snoewbAd (') 'H 201
o . o h|h.xmm%mvmmm

00 8:210L'S 801020 W:2L W WPGOL W XS (e ouig (062 "1550% o) Smieipip (15°S) ‘H “L0L

PEEY 10 d lUIBL X0 P95 'O d tPE L 'Sd LV X9g e85 92
WLV PLEL ud LV 0L 'HE E XegP8La9 ' Ny P10 0
|elajew ‘apod Ajljeso0] dH 11 27 soloadg ON




T. Teofilova and N. Kodzhabashev

96

"1 9|qeL ul uaAlb ale sapod AJje20T '9002—SG00Z Ul Pa}09||02 |elalew ‘pakolisap |age| —
VN ‘des} @a11 — [}] ‘uonos|joo puey — [y] ‘paulwislep jou — 'Xo ‘sjew — P ‘ejlewsy — & (uoighine — 3 ‘snojiydosex — X ‘snojiydoloxossw
— XIN ‘snhojiydosaw — |\ ‘snojiydosbAyosaw — H ‘snojiydosbAy — H) @ouausyaid Aupiwny — 4H ‘(1eded urew ay} Jo uo1}08S SPOYIBIN
pue |eusjel\ a8y} ul usAlb ase suoneue|dxa) wlo} 8y — 47 ‘(4eded ulew a8y} Jo uoNOAS S}NSaY BY) € d|gel ul usAlb aie suoneue|dxd)
AioBajes olydeiboabooz — 97z sy adopoyy sjoym ay} Joj sanads mau — ., S} @dopoyy uisise] ay) Joj salpads mau — , (810N

‘g g ‘'xa ‘s g NEE D
”:H%W%wmnommhﬁm%w%w ez .”wgom@w_r_\,_w_b_w_”mwww%w SAAS XW e()EL SVO-3 Zigl ‘PuuOsUNG suapojdxa (smipluAyoesg) U8 el

061

speny W e()eL Vo3 ~yoaqiaidy Ledewspoq (snipluAyoesg) ug.. L€V

e ] vr8lL .
£z'90 9L ‘W 1LY XN £()g'L  svod ANSINYOSIOW SHI0OINOI] (SIpIAYOEg) UG, B¢
e Prob'odd xw e(et Wvo3 | 1281 "SlInes-1oulpny rydosd (s's) g, GEL

%Omme Rmuﬁ_lm_ : . ‘snaeuul) suejidalo ("1s°S) snuiyoe.

eLOLE L I IS L NS 0L 0Td L Wy ppp y ty W EVEL v (@sLy snoeuury) suendeio (') snuoeig vl
Ld o XN ¢)eL W-vd-3 (#621 ‘sniouqed) suejjixe (1is's) sipuiwAy  "ggl
..................................... R 17 - T
PLYWIEL'W LV:orag g H L(DeL  svd3 ‘onuyosyng) wigupenb (s-s) snyofuor; CE+
..................................................... P2'od 9 XW ¢()eL vd-aaw (#G81 ‘uoise|lop) ejubseu sojsjoIIN  "LEL
‘X9 ¢ — T TTTTTTTTTTTTTTTTTTTTTTTToTTTmmmm T mm T T
o L O 0z WLy o vt 128 B eeL w10 (2221 *67009) SmmnuIL W, 0gL
e vaWiErs LA O W g(E) SvOI (106} YoNey) SYeISSy SOISSIONIN, 6T
SLWLviPLaga W oe(eL a3an (gzgl ‘uesleq) snssaidwi °S,, "8zl

xoL ‘W 1V XW L(L)eL  a3InN (0621 ‘1s80Y 'd) seproydjis (nis's) 7 zZl

|elajew ‘apod Ajjeso] dH 11 97 saloadg ON




