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Abstract

This text says about transformation of environment by human. Every steps
of transformation are shown here and problems that are appeared. Besides the article
describes geographical mechanism of transformation and its reasons.

Keywords: anthropogenic traf@rmation, changing environment,
geographical pattern, ecological problems.
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USE OF GEOINFORMATION SYSTEMS (GIS) IN THE PROCESS
OF EDUCATION OF SPECIALISTS IN THE SPHERE OF NATURE
MANAGEMENT AND ENVIRONMENTAL PROTECTION

P.Y.Sannikov
Perm State National Research Univers#t¥4990, Perm, Bukireva str.,,15
e-mail: sol1430@gmail.com

Abstract

This text saysabout creation of maps with ArcGIS 9.3. The process of
maping and its main steps are described in the article. Maps of all locations of the
summer schoeseminar was received in the end of the lecture and are shown in the
end of the text.

Key words: GIS, dta types, maps, digital relief model

From 1 till 12 August an international sche@minar
iGeoecol ogi cal probl ems of Priuralye:
first part (from 1 till 3 August) of the schoebeminar was held in Perm, in
PSNRU. Among pactical training during these days there were lessons on
the topic AGI'S in nature managemento
werel2 hours.

The purpose of the lessons was to teach school participants the skills
of the work with geoinformation systemThe following goals were set:

1. Survey ofgeoinformatiordatatypes;

2. Acquaintancewith the progranArcGIS 9.3 ESRI);

3. Developingthe skills of map construction and its layqut

4. Creatinginitial mapsof all locations of the summer scheol

seminar

The mainfeatureof the summerschootseminarwasthe presencef
many foreign students and professors from Great Britain and (ialy
people altogethgrForeign schoekeminal participants made a bit less than
a half of all the participants. F@onvenienceof the practicaltraining all
schootseminarstudents weralivided into 2 groups 20 persons in each,
consisting both of Russian and foreign participants.tfesgroupswere
international, the lectures were to be given in two languages (in Russian and
in Engish). For this purposethe speectof the lecturerwasinterpreted by a
specialist. Somalays before the practical training the interpreterhad a
consultationwith the lecturerand got the information on special terms and
the peculiarities of work with GIS.

Moreover the interface of the main GISprogramto work with
(ArcGIS 9.3)was switched to English in advance

18


mailto:sol1430@gmail.com

The coursewasheldin theform of a practicakrainingin a computer
classroon(the ecegeoinformation systems laboratarf the department of
Biogeocenology and Nature ProtectimhPSNRU.

In orderto makethe lessonmorevisualandconvenientall lecturefs
operationson a computerwereprojected on a wall of the classroom. Sach
visualization of lectureiis operationsconsiderablyraised the speed of
acquiring knowledge, abilities and skills by students.

Sincethe summerschoolseminarparticipantshad a different level
of skills of work with GIS, there was a brief introductory part in the
programme of the practical training. The introduction included basic
information about work with GIS: variety of geoinformation datgits
saving, editing and use3urvey of working actions of the makrcGIS 9.3
modules(ArcMap ArcCatalog; characteristis of layout andcompositionof
maps

After the introductorypartthe goals of the lesson were namddhe
main goal was to createx numberof initial mapsof the locations of the
summer schoeseminar. Inthe sequelthe created maps were used by the
participants of the forum to show the movermef the schoeseminar and
the places of practice and excursions.

During the practical training studentslearnedthe following main
operations used in the work with geoinformation systems

1. Addition of data to the working set éfrcMap anddeletion fromit;

2. Changing symbols of data

3. Creationof newvectoriallayers editing their geometryandattribute
datg savingthedatag
Creationandadjustmenbf inscriptions
Binding raster images @ correspondingoordinate system;
Creation of a digital relief mod¢DRM);
Analysis of the &rth remote sensingatg
Extent settingand layout of the map (addition of a legend,, scale
and the North arroyymap export

9. Saving the working set with the data

An importantfeatureof the practicaltraining wasthe getting of the
entire source datagfor a map creation irthe free running mode The
participantswere given a list of the Internetresourceghat contained the
geoinformation data used for the lessons.

After the lessonsstudentsof the summerschoolseminarcould save
theresultsof their work anddataset for all created maps.

As a result of the practical training on the topic fAiGIS in nature
managememtparticipantsof the scientific forum createda setof six maps
(images 16) of the locations of the international summer sckaerhinar.

©oNo s
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1{r. Mepmb (OONT «Yepnacsckiii 1ec») Perm ( d area "Chernyaevsky Forest")
2|OOIT «Ilpeaypatse» Protected area "Preduralic”
3|Opannckuii paiion (Kokyiickoe MectopokacHue Hehri) Orda district (Kokuyskoe oil field)
4 Kiseaosckuii i I'yGaxuncknii paiions (Kireaosckuii yroawhsiii Gacceiis)  |Kizel and Gubakha districts (Kizel coal basin)

o

!R KAMCKOE MECTOPO/KICHHE KATHITHBIX COneii

Verkhnekamskoye p ium salts deposit

Image 1. Perm region (overview map)
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Legend

Il Protected area "Ladeinyi log"
@ Camping
* Protected area "Stone sity"
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Railway

Elevation (meters)
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Image 5. Kizelovsky coal basin

23




Image 6. Verkhnekamskoepotassiumsalt field
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Due to the practical training on the topic AGIS in nature
managemeimtthe participantsof the summerschootseminaracquiredthe
basicknowledge abilities andskills of the work with GIS on the subject of
nature management. mrathershortspaceof time (12 hourg the practical
training was successfully finished by more than 40 people.
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Abstract

This text says about conservation of biodiversity in Perm region. Different
types and levelsfaonservation are presented. Besides the text describes problems,
which occurred during last ten years.
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Key words: biodiversity, conservation of biodiversity, levels of conservation

UBSRtOds dzdj BIBLOL detstsBteOL W 1 tod C O3
fdzj HEZs h jdso A O sMdzsoe j : cstsdze j dzydw fs
cOL destsBtcOL d d e, 1 smisOdztso dzj dzdj 1 Qo sy
669 ¢ Bj eOR o ff tsdzdzj dzd W s tsdzo j daycC
COL dzstsBteOL d d e, WinjtOd dr § L OCtdy
ftocdtesHdgs?2 MtejH™ € d ¢ [ BsHEEEB tds | ticrcte@sdasjd
t6j 6 dsdzOdz! dz" § L OC tsdz c[B tnteOdzj € tolz
1 jtodiigss &£ @V ¢ ftedqtesHdasds  Ckdz skztec
RZOMdzy Hdd dzOte s HISpH te dffiPROdEjtalzj PaOWdL EC OL C
SCkd3j desse d tjOd des®B FHBLIO(IP)OHIs:) |
jslmv fsBjd o fLOosots? ©OOjo Hkw
GOdedL Oydd dzj HisfsOtsydsets L Oded BBOs Is fiyw
iyH] oMmjet Lkt sldshdshy ¢ dnfsd
gsdzOdz! dz@ 58 Y SHELCOL Hjdzj dgdv s W jHJtcOd
dzs f sflsOdzso dzj dzd j a3 1 Qo dlsj dz' Mlseo O ¢
[jter 65 s edhc@. cseOL Y &sclkls
COLdr °» bkesodn: ©O) odzlste]j stec OdzdL
E dzv y d 5 dzdzts d3, G) 9 dH B9 53, H) 1 Ct
Yg desdzse dud MEsd3) . (Ohfdzdy de %' tsdheHs jOsizd
Hizjls orHjddls': &JCtstteeOddL &3 , tsC

G § 8
5o

2@ 0

Fosg SgSFoT
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I mMjcets tdgy ©seg@id) s o L

1B sd, Ct@). OB SlsOdzdes? ftsH dzOh d 3 tlz €
ctolzff (BJjL LkEyjilOo (¢ tc tdets t©Cddztegsmty OL RY
Yyjdzvn jet MortOdzj dzgdw o tjedtsdzy s ts
(dOdBtsdz "dd3 HBMisdy jddjd MajHizjils Mud
Cdzdzy Cydd dBJCtesBde 7 Ckdz' Iskte o R dzlIs d
BCteststes Odzd L Bse L 6 ) Yre)dsh € dpo jmteiHfiaigslsi
d 1iesmMcd?2 f(jHoeseduimcd? kdifes jteMmdl
1 jted3mMC d2 cofmMizdzdoe jemdIlsjls. 1c0CIsdyd M«
BdStcOL dzssBtcOL dVv dz20 fsfkzdyydesddesds d o
RL dLEyoshdafmy stcOddL di3dseo dzOdBtsdzr h j 2
cjB8dO0 ©COMfsdzOcOsls & citdBOR, or mh dn
Gtz O3 B4 MYtsL o dzsyds =  wddjodfdis shdzts | ofiz
CdHiB dBdzZlY", derl8.0Od3, OB dBdwdE d tej ffiIsddz
Mso O3, dBdzj S dlsOs M dds. Clsts dgOh dzs tslste O
Cdeded etejpwPpdzOe d ftoddwisdd ¢ sdztsy j dedv

1l jtedmSsets CtoOw
#tsatcOdzj dzd L CtsimdMmlsj o3 sBjfmMfjyudoe O
sRteOdzv § d3" A ftodtetsH dzr n sjtctedlststed 2, Cts
ZOMmydlsr o @zjlgmw 6 66Dt 9 Istsd3 Wdsfigdrjdzdz'Hrd O
LOY o jHdzd & @z do' ROY df tEdp® s H dz" 2 fOtc¢, 6
LOCOLdzd S BO, sCtsdzs 60 fHtodesHdz » tJLjt
ftedtectsHr . [ftejH]jdzjdz MisOIskzm -foag fint€ tsrolmlz ¢ A -
sBl jCIstse. [ desedy bEded S Odz dzr § + StsdMmlisy
Ytej L d3j tedets 3z O dalsta totf jefjlsdpdeftssdslz dzj M C sdz! € s
f sdzdgs iz dzd ylstsy § dzgs L O2 , 0ts ezj vdd d dzj Is,d5"
fteddzjtese HjGetOHOYdd IOSdrs Bi jCIstse d
MsLHOd] OB sotdts fodzddsd® o dzOdzH M OV
fteso j Hj didgjdzy BB oo dzfyyujlfdm j i3 s MWy EZyof
e dzsdzOr ¢ [ j Hd@AO B! dzasEse f OBW Isdid 9O f tod tot
vO0Cddz tBLCOL 5B, fl dz2OMmilstswh j jlsiotcj dgW
HisMisOls sy dzts § o dzd dgOdzd j d L & y Jfdmftys it
StcOL degstsBtcOL d VW . 1tOC bdujipifdde Bisdzef ¢t
iydoddfmiste, slsHj dz dz | LdzlskzL d Ofgls T
Yyd 2oz OSC tsets f tsdetdsynjkzdediis o v g dzwipt g fynd: C
teW H Iz ctolzf stcc Odzd L d3ts o, 2) dzj

Odzmdtetso Odzd J ( ddzd et f ts dzdzts § ts
s Ui fOd s Vi dLMdzOB 5] L dOded | ¢t

Mtsnh tcOdzj dzd 4 BO( Sts®Y dAB IS B dz'Odz'd ¥ 1 dz,
Bddz dzgsets tOLoadlkdw Bh jMmlse O, 4) Bl
Hdzw tejh jdedw 1 Isdm ftetse dzj 3.

Do mER o g
OF G N[ S
ToOFGg ©
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shab3@mail.ru
Abstract

The modern list of ground vertebrate, living on territory of Perm
region, presented by 10 amphibian, 671 reptiles, 2831 birds, 67 i
mammals.

Key words: ground vertebrate, specific variety, Perm region

JqHBatsJ cOL dessBtOL dj € O HifsiceH CF ts dz!
s O dzv dzts ddzlsj tej M H dzw dMmfimdzj Hiso (
Ctso Y dotsisdzr A fhew L Odzts ig] sffted HJ
dzts © dzj dzdz’ d3d st § dzdets s v dzqd n B
dB3d ydzts s & ftodtotsH dz' n Cd3f dzj € fy
d¥dydtetse Odzdz’ = MY j yfd Oigds fnds®ls d ufj tin ¢

s tets B 56 s, ftesyj M L 1Is
L OlstcOls. ] HOdzdzs2 60O
tejLlzdz sOIsT W OoOkzddmlsd
Eydidr s 1ltedSOod3! v d 4fte
B dlsOs h drn dzO Ikjtwtcdlsstbed <
ybts 1Isd d&OIlsj tcd Odzr dzz ) H O8 Is |
q’“, dzj o sL dgtsy j dz o H Odzdzr 2 fj tc
dedw B jBO fkBdZdSOYydd, dts
hjd ot di3v.

hmAarRIrRR (Y[ f1 L1 JAMPHRIA |
wH mo tsOulsd@tsa jjd3j 2 Mlse s v e dztsL 2B ts¢

Hynobiidae
1. deBdtemCd? z(Sathtmandradla keyserlingi).
t OMftesMistcOdzj dz © CttO] hdqeslts, dzts o4 L H
g4 B 2Mlse 5 o OBaag@mdrdestso ™ j ,
2. [ B" Cdztso j daedrtc? Is ts @zissotriton  vulgaris).
1 J BBdzts @ sy d fmdzj dadz’ 2 9 dH, cOMf osMmistc Odzj o
tc 02 5 dzO.
3.1t BJ dzyOlsr Qrritusus cfilstasuty . tdHSEd2 odH,
MdojtedzOW d&OABSHEO dLojMlsdd E ¢. wtddS
[IstewhH 1 JjMmMArmmR] 2 Misets ,r j tedzw dz€ d
Bombinatoridae
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F&EF&
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4, stcOMmdetsB o8 » OW  (Boinkdrdzvbozthi®@g . L ud dz
e HGCd?2 o9dH, oBLEBBYyd d&OASHSd o v 3 dz n
4J B3 2Mise s v RPefghatdaedzd y© |

5. [ BT Cdztso j dadzOW Y Jj(FelddstgizofugeDs.
1 4 Bdese sydmdzi de@®@dz®? § o €y o § tefge" J ZORtsH S d
sCtej MisdesMsw e . 1 jtedsd. | Odzj fjdd o s

NSeOljestedw tjHSEBMIST) .
#J &3 2 s o Bufonidae ™

BT Cdztse | dzdzO (Bufo sp@fg O I BT yds 2, h d te
Ofm telsfr]lstGOdszzdz.f? 9 dH.

d dzj zOW(BUo®iEIB) . | 1 jedRiMEsdz SO ¢
dw G2 sdzO R : Ydtedzzh | dzf € 5 a3, skzjHddzm¢
Or td¢ J1rfster 2 voOder §, 1 E2 d 1

dJ d&3j 2 Mise s Ranidgez " € d ,

8.utcOo W dzOW  dRawalem§o@rig (. B ydz 2, h d t
cOMmf esfmistc ©dzj dedzr 2 9 dH. ] slsdzd yd 4 tsls
or mts

9

o
&9

Cts 9 GEtstcOrn.

I Mstesd@BstcH OV (Rdmaandlis © [ Hddz dL o
sBr ydzr n 9dHBS L j d@gdztso SH dz’' ~ 9 tsls dzd y
dLBJjGOjIs HOY] fttjHEBLd?2.

10.J L j tedzOW  dzRan&ridiBu@da) (. 1§ shed) H dzd §
dzj s dzOB dzt HOj Isfw L Cif Odemd w LiIstsgts 5y
vtc] Hdzd 2 & B &ct® fzd3j dzdzOvY Mmj o j edzOW GctcOded yoO
G . 1 j ted3d, dets yoOhj oeMmbtej yojlsmw o 8 3
Y Jtedzlz j dzm € 5 d3, skjHddms sd d Yyo2¢ s
dzj dzdzts ¢ sy d fidzj dzdzO.

sdzOfmfm t 3 uvRrR[RR (1t o] IREPDIEAARL 8 C) .
{bteWH v jhESyup@aEdujj i3j 2 mWpwfslsj dzdyjoer j
Anguidae

1.1 j 6§ Isj dzd y GAngmisidg§il|)" . [ 5 dzj HOo dzj G B
BN zO0 twwOmMftesMmMisteOdzj dzZ0 HB h i’ G. 1
f tctsded ¢ dzO 9 fmd od tedz" J tc 2 s dg 1 jted3Mm € &
YJtHT dzMCd2. 1 02Hjdz0O Bk vy dets?2 GSteOded y-
ofJjteor j BT ZO tsB&ROtEZYy j O © 1994 ¢.
4 B 2Mise s 1 Qfply Wacertidpe W N
Cow  wHlLadedawp@lis) . 1 § Bdese syd fdzj
2 fsdaztsedde 1 Jjted@iMitsets CtOwW, o

2.1 tr s

Y dazts

dotstetsHWh O (lacerjawigpar@.t OMY teslis tc O dzj d
5 d

2

9 H

oMmised yolilsm™ oM &g Misdes, ¢

1
-1
(
C
2.

stew H Peaperdest | i3j 2 Miso s v YCplabEdBEO L dzr |

q
dte
fr

m‘j

3.

ts
g
d
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4. [ BT C dztsa; dzdz{Natrix lmatrix). [ B " ydz' 2 9 dH. J
olsstets? Hsdtsoaddz mm Mmlstsdjlsdwy ftetsdzdC
ZO2Hjdz 8 1 O02dMEtsdE d Y JjteH™ d2ZMC A 02 r

5.[B" Cdztso j dzdzO v (Comgppetizrausdia®y. { j HC 2 o dH
o CtOj, ofmMbtej yojlsmw, o thdtseodesdz, o
skdzcztehigicsMSsds d wkzChMeEdhsd tcO2 tsda
RZOrsHSd LOtjedmistcdqieso Odzr §sH 6. 1 j ted3!
] jtedBMC el OlsPesttdy tojHSBMIsd) .

g4j B 2Mlsets |Vperidaetso ™ | ,

6. [ Br C dzso j dgdzOW(Vipgr®beru§ © [ B ydzr 2 o dH
sjud dedi HasthdagHlszdhtctsH o d dzgz dzOf! HOdzj €
o j fm ljtedsmMSed?2 Ctw0O2. ] s ydz" 7 02 t5dzO;
Bt O, o ifdsjz®dz. o

s zOImr A 3AVES
I stewH | Oc¢ Ot tCasifsr@esds’) 3 2 Mlsets | Oc Otst
Gaviidae

1.stcOMmdzsL 5B QBavies@RaBL Ol 1 jtedMSsd I ted
Brdzd dL o jMmlsdzr MdzzyOd twOL dddetsy jdzd™w fIsd
2003 6. dOAHjdO O cdjiLHBsOddd o sl
15Rlsd. 1 Odzi My 20 o stOmMdzzll COBFgested v tc
tej HECBMIsd) .

2.y jtodztsL tsB O(Gava @rctits © | j dBdzts ¢ sy d fdzj dadz
Gdzj LHdIsMw dz2O dzj mMdzr 7 L jt6OR MjoJtds 7 |
d steOfmdeso dh j M€ ts 3. 1 Odzj M B dR M CsEHRO
AN H]EAGDE jEstedy el ta@thisely). Jwow (

[tewH 1 ¢ O dzS Poticpeddarniasyjj, dfj Qo ts
1 56 O dz$ Pedicipgdidae

3./ OdzOw { ts POdilzEpSruficollis) . [ H d dzs Yy dzOW L O
flsdyO B &zO HBBTMISO 9 Y jtH' dzlMEtsd3 tcO2 5 dz]

4. v jtedztsh j 2 dzOW (PHdieepOnig€iodllis) . 1 & 3 dz' A

02 8dzOR ] ¢ d & dzO fls O z® & dzjdaj Hg IszOMwe o
ltoddztsy j dedj stwOfdes? Sdded ) jedkMSses §t

5. stcOMmdztsh j 2 dzOw  (Pfdisep® dafi@s) . {jHSd2
Gdgj LHWA d2Mw odH. | OdeifMd dzg®@ o 1 teddztsy j &
CtcOw .

6.4 jtosh j C OV (HoticeBgliSe@end . | sy dzF & ©O2t
6] ¢ dsdzO fls Ok@ seazjL Hvgvs ' eivC G, | Odzj j dzO
seOMmdzs? Cdzdcd ) jedMStsets CoOw.

7.1 sdz h Ov  f(Rodi@uagiSatuy . [ dzs ¢ sy d idzj dzdz
GjedsdO, yoOhj ofmistjydjlmy d&O oGHEB, &
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CtcOW . 1 OdBBdzj | or MsC Ov ydmdzj dedets mls ¢ n
sz C Mzt sets ftokHe .
JIstew H | j meetcdaoentpgy, J &3] 2 Miseo s 1 j dzd € O dat
Pelecanidae
8.skHtewar 2 {{Peldedriusripuy . [ H]ded ydzr j§ fnd
LOdzjIsse Hilsdy o v ydg j tc ©2 tsdzf 1 jtedsM € s«
fsdzsoddz mm 9jiC0. 1 0dg Mindksd at66fHddyd
MNe¢Olsjestedy tjHSESESMIs]) .
JIstewH ¢ dMmls s@cerifddmeda jd3j 2 Mlso s A O dzj o

Ardeidae
9. 1 tsdz " Ow  (Botaffirus stellaris) . 1 4 Bdes e sy d mdzj
Gdzgj LHwh d2Mmw odH CtOw. yvyOh j oMmbtej Yo, st
o 6 dsdz0dz! dzlz ¢ sliEO@)szize s € iz ctlej H C sMisd) .
10.f OdzOw  gIxolfrychusminutug . J ] jtediME sd3 1 toc

dLo jMisder JjHdddud j ttjecdhstoydd {§ilsdy!
steOMmMdes?2 Cdedcecd 1 jtediMSsets CStoOW.,

11.r v dzls OW  (A@dokeralloides . {Hddzd ydz j L Odzj
dzO B dzt H O dzdXIXee jSStzY

12. o j tcOW Yy @Aidelzv cinereg . IBr ydz 2, h d t
cOmMf tectsMistcOdzj dzdz" 2 cdgj LHWh 2 Mw odH .

13.1 " y Ow  yYArdeepurpureg . (Hdded ydz" = L Odzj Is
dzOB dz¥ HOdzd o Ctdzyy mm 9 jCO0O.

g BJ 2 Mlse s Thmgfidymstbidag ,

14. s Otc © 8 QRldg&lis falcinellug . ( Hddzd ydzr §j L Odzj

Slsd3d d dz" XI¥ o § &@zyj
44 di3j 2 Mise s Gednigietso  j

15. 1 j dzr 2 @ddnia ciconia) . 1 Odzj IsT slsH | dz dz
dzOB dzt HOdzd D YFEAZOW liptsd zsec s 9 j € O. 1 Odzi
steOMmdes? Cdedcecd ( sMMd2MEBs2 AjHjteOYdd.

16. vV tedzr 2 (Oichfiids nigra) . 10 bjttedlststedd
oflstej yoOjIsmw f Mmjtej Hdde mm 9jSao, tc Od
1 Odzj Mjdz o st OMmdzlz & ¢ dzd ¢ z 1l t StCisy deRAric oty
tejHSBMIs]) d D.itedEMS sets CteOW (

JIstew H A izO d3d dze Bimentcdpterdprmies o § d3d 2 Miso s
A dzO a3ty alzePhoenicopteridae

17. [ BT C dets o j dzdz" 2 {PlnGicbpfealzs Bseus . 1 0
sjtetedlsstedd SCtOwW dL o j Mmlsds LOdzj Ist sHJd
stOMmdzzs S dzdelz { 5MMHRLEME SRS tad™H J tejonydtsn g d

JIstew H 1 2Mmj cmde@anuzs j 4 § B3] 2 Mise s L Isd dz
Anaidae
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18. stcOMdetsL sB OV (RilPant® tefficollis) . tdHEd?2
LOdzjIsde" 2 odH CteOW. | 0dzjfmj O o stcOMmde
MSCOlsjetstedw tejHStsMisYl). d 1 jteddmMitsets CtcO

19. wj tor 2 ¢Amdgr anse) . 1 4 Bdese syd mdzj dz
BJcteOyd?. } @ dzgizfg j dlzdzdoj ¢ st OfMmdzs 2 ¢
AjJHJjOYdd.

tc
1)
dzd

20. 1 j dzs dzts B ' 2(Ansertafhifrons) . ] CteOy sB" Ug
o jMmjdede) 5 Jtetsdzj sy .
21.1 d M S & dfArMSdD erythropu$ . ( Hd dzd ydzets o Mistej y

oiMideded 3 ftesdzjlsj. 1 0OdeifMmjdz @8 stimdalzs ¢
COlsj adgitsifivs isd) d 1)t sets CwOw (

22. 1 [z d3d (Bmdeo feibalis) . Il ®lHjd d"j CcEBHT
ftosdzjIsder | flsdyr o ojMmjdeded?2 jtedtsH.

23.1 j dzr 2 (E€kefmcaerulescens . JHddzsydzr = fetsc
flsdy bk yodd o dOYOdj mm o jSO0.

24.[ j B jhud f @ggnusolor) . ldzdsij yg ststes?2 ff sdzts
MM 9jC0 d o f§smdzjHEshjj otj kY sy, d
RL9JjMlsde tjebkdvtdy j MdzzyoOd cdzjL HESo Odz
tc 02 sdzO~R .

25. [ 4 B §SHdzd S EQ¥mnus cygnu$ . RL O J Mmisdz JHdd
Mz yOd tOL dddetsy j dedv o Jndeo H tc s Midz@ 2 5 &G
] jteBMC sdBOBEOBE Y ttjHSSMIST) .

26.f Odzr 2 dzfupghusbewicki). t j HE 2 ftesdzj Isdz 2
1 Odzj N dz 8 steOmMdez® Cdzdc\y. { simd2 MS 2 7/

27. s tow € 9 O(Anas platyrhyncho} . B ydz 2, h d &
cOMY esMmistc Odzj dzde’ Rdzj LoHidhls MW de3lzgj.Isl jdte o3d .
28. vy d oS d Mmis z(ApasL creccy . BT ydz 2 h d e

cOMmMf esMistcOdzj dgdz" 2 cGdzgjLHWh 2w odH 6] G

29. 4 j OV  (&rdas€ sBepery . 1 4 Bdets ¢ sy d Mdzj dzdzO
yofisd 1l jtedsmMSsets CtwOw, o fwofmdzjHdd ] 1
Gdzj LHBOtsjo piegecdsy B O MG dzO~R .

30. &9 dW I(Anas penelopg . l dH dzj ddzts ¢ sy d fdzj
Gdzj L HisO Odaed d .

3l.zddztsm o BAmEAs acutg . | J dddes e syd mdzj dedzr 2 @G
odH GCtOw.

32. ydtetslc] MS z@mE  querqueduld . BT yidz dz
Gdzgj LHBo Odedd d (tetsdzjlsj .
33. Zz dtets$ tsdzt(ANGsO clypeatg . 1 4 d@3dets € sy d fdzg

CGdzj LHWAh dAMw odH tJ 6 dsdO.
34. s toc Ofdats dats i) * INettdzrufing ¢ RLO®J Misdg JHdd
LOdzj s fIlsdy.
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35.5 ot OMdats @ 5 dzts 9 GAythyafgrinafzj Is'[ B ydzO o 5y
yomlsd toj ¢dtsdzO, 9 ftsfmdzj Hdzed GSHT fls C
02 tsdzO~R .

36.1 j &z G dzOL OwW(Aythyiatmydagals. t JHEd2 (tetsdzj k
LOdzjlsdzg" 2 odH. | 0OdgjMmjdzO o stOMmdelzy ¢ da
COjestedY tjHSBMIs) .

37.mtsh dzOls O (Aythyatlziglda) . [ B ydzOw dz" teC s
l jedSsets CwOw.

38. [ stefmC O  yAvihdaj Barila) . 1 J ®Bdzs ¢ 5y d fiydzj
ftotsdzj sdz 2 o dH.

39.[ stow dgClddgulahyemaliy . | j dddets ¢ sy d fdzj dadz® ¢
o BlHjd d j etH' Ld&kjls.

40. [ B " C dzts o j dzdz' 2(Buaephalachimguly . BT ydz 2
Gdzj LHWh g2Mw o dH.
41. [ B Cdetso j dede’ 2 (Midenittetf Dstm) . RLOJ Mmlsdg

dHduef | Mz yodesc Oz dzd Y eMC s 6 O2 5

42.[ ks ts(Mergusalbellug . 1 § di3desc syd mdzj dzdz" 2 @
9odH tjedtsdgO, YOhj oflstej yoOjlsmw o Mmj o jt

43.1 dzd dzdzts dzts fn 7 2 (MdrgngsBri@tdry . | J d3dzts 6 sy d fdzj ¢
G dzj L H 59 O dzdodts frpls SNEPEd 5iz@E .

44.) sdz' M 52 G(MemyEsOmirgansey . ] dzi Bsdz' M 53
Gdzji L HJIsMmw sdnisfipjusddg tEs tO©2 sdz0n toj ¢ d 5dz0.

JstewH utsC tsdztbdmrid@®meda: j i3 2 Misots v C Y dIs

Pandionidae

45. ¢ € tsf(Pandion haliaetug . t JHEd?2 Gdzj L HWH (
1 Odzj M jsdiadd malzlz & Cdedc Iz t siflif e @8 @ stadvH j
tej HSCsMIsd) d llcdMSsets CteOW (

#J &3j 2 Mise s cApdiptriglae d dz" § ,

46.[ B C dgts® j dzdz'(Pernissaipimjug . [ BT yjdz d h dt

O etsfistc Odzj dz.

47. vy tedzr 2 ¢ tMilvuk daigrang . B ydzr 2, h d t
cOMmYf tedgfndede'©®?2 o dH t6j ¢ dsdzO.
48. 1 tsdzj 8 52 (G@udz'cyaneu} . BT ydz 2, h d t

cOMf tcsMistcOdzj dzdz™ 2 o dH CtcOW.
49.¢ Is j f dzts 2 (Cidalsdiacrourug . 1 sw o d dzfpw  dzO @ dzd
9 Ctdzyy fHteshdzsets 9460, o dzOMstswh jj o
EYyder m ©O2BdOR. REOdEjdpdi iz ot teMdipdi) ¢ 52 A
CObjested™ wjHEMIsSY). d 1 jtedMEitets CtOW
50. | e tso ts2 (Cdrasdgygargud . J i3S sd3 €
dzi Btsdz? hsdg S sdzduj Mlsej cGcdai L HdIlsMw o & 3 dat
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51. 1 sdztsls dzr 2 (Cidzizsdgeruginosuy . it OMmf tetsfls tc Odz
By dets? flsdzbg ddgmSC st 1 tedC Odg w. 1 4 B3dzts 6
steOMmMdezs Cdedclz 11 G Bl stedfsy Stsjon S g fmilsd) .

52. v j Isj toj o WAsdpifed gentilis) . BT ydze 2, h d t
cOMmMf csMistcOdzj dzdz" 2 o dH.
53. 1 j tej | zWAsdpife? nisug . 1 sofd 34 Misdats S

ndhded ¢ tej ¢ dsdz0.

54,1 d d3dz™ & ( d3ts n dzts dgButedlagoplso.dzt £ ) 1 j ez ¢ ts
CtceO) Bryjdz dz0 ftetsdzj sy, ff Csdzyod ftots
dzj Isdzd?2 ff jtodtsH 9 ftojHj dZOF cetstodzr 7 Islz dzt

55J B " § dztso j dzdz" 2(But€oGhuix#gt. BT yde 2, h d t
tcOMYy tosfls to @dzej dedp'c Y ts dzO .

56.1 sdz' M 52  gAquslicdadgd) . RL o9 jMmilsdz JHdd
Mz yod cdzgjLHtSa OdedWw. | Odzi d dz © steOMder
Meokjestedqy tjHSCBMIsY) d 1 jedMitses SO

57.] s¢ d dz' (Aggiaheliacg . | Mistej yoOjlsmw o ¢ dzj L
9 EYdECR cdOr toj ¢ ddz0O. 1 Odzgj Mjdz o stO
AJHjtelydd [ jtedmitsects CtwoOw (

58.1 j te S(&gmilachrysaetop . |1 tojceddai cdzgj L HJIST
102 &M s t©0O2sdzj ydmdzj dzdzts fiyls Mt
dzd ¢ Iz t smind 2 M) 2d Ak fsig defDiyte @ ( (

59. [ tc dz@dp dzts n ¢Hili|Rdetus albicilla) . 1 d iBdets ¢ sy d fiydzj
f smdzj H dzd J Ho® OH YyOls! dzjls ydmdzts cdzj L HW
steOMmdazs Cdedclz { st s B2 trdgipfljstE@y ok de QW

60. YV todz" 2 (Agyptus monachup . 1 flotsh dztsdys o
Slsd3d yodzdm! JHddedyde J L Odzjlsr dzO Isj tetcd |
Cdedelz ( simd2MPDs2 AjHjteOYydd (

611 j dzs @ s dzs Gypsfuliug f 1 f jteoats?2 ff sdztse d d
BN dzd dL o j fMmilsds Mz yod L Odzjlstsa o 8 ydz |
steOMmdzzs Cdedceckz t sfigffit)2 MSts2 A jHJtEOY]

#J di3j 2 Mise s dradconilaed dz" J ,

62. s to j Y(Fddco rusticoluy . 1 CtcO}j dzj toj Gz dzv te d
SlsHjdzt dg 7 LOdzjlsdzr » GMtsej 2. 1 Odzj M dz
AjHjteAYPB jCEBted™w tjHSsMIsd) .

63.4 Of fr(Eatlzo peregrinug . 1 4 BBdes e syd Mogg fipdzts 2 o
cOL Bdetsy O h Ry § Ote o HoMmMdzjHdedj Isted H
steOMmdazs Cdedclz ( sMMY2 S &I eBHA)EYF EOY

)
¢

64. Y j ¢ dzts @Falco  subbuted . BT ydz 2, h d t
oMY tetsMistcOdzj dzdz” 2, cdzgjLHWh g2 MW o dH.
65. 1 J teB dzffalco columbariug . 1 4 \uiRihede jsdzdz 2

Gdzgj LHWhR dAIMw odH, L OdzifMmjdz o llptcOMmdzzs € c
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66.s sB Y@dlcovespertinus . 1 O cdzjL HBso Odzad d daj ¢
1 0dzi Mijdz & stOMmdalzs Cdedclz t smimd2 M2
1 jtedmSsdis CtoOw

67. [ BT C dztso j dzdzOV (RAlofibnyrdeiug © [ B "™ ydzr 2
hdieslts wOMftesmistcOdzj dadz” 2 o d H.

[ btewH s ktetstSallio®nesis jjdzj 2 Mlsots ujlsjtej o

Tetraonidae

68.1 j &zOw € I liadh@sldgapuy . ] CGdzgj LHBBD 52
oMmistej yo4i lsmw 9 i ojtednNtej HdzZ) bk BT OV 1 B
C ktetsf @BgoOpbslagopusrossicuL Odzj Mmj dzO o stlOidzze €
COjetedy tjHSEMisH). d I} jedMitets Ctow

69. v zdzH W dzOW € (kagdpds Onistd3o. I mMstej yO,  Is
CGistedzgr » ISkEdzHtGOR, GHJ Wwodwjlsfw dzgj Bdzetse s
Czdcek tl)e dsdz0 (

70. u J Isj tej(lsyrurus  tetrix) . I Br ydz 2, h d t
tcOmMf tetsMistcOdzj dzdz" 2 o dH.

71. | dzkz 7 OtéFetrao urogallug . IBr ydz 2, h d t
tcOmMf tetsMistcOdzj dzdz" 2 o dH.

72. t wByd getrastes bonasig . BT ydz 2, h d t

cOMf tesMistcOdzj dedz" 2 o dH.
g4 Bj 2MMlse s PRFhasiaBidas o r | ,

73. v j tOW € Iz to(Bdfd® Isperdy). ] ljteddme s ¢
ofMmMlstej YyodzoOm! o ¥ ydes?2 yYyoOMmlsd tjcedsdzO, o
dzOB dz6 HOdz. | Odz M dzO0 o IllIsSteBtdndpias te EwdzdiasjiH Stdsy)

74.1 j toj t(Qotrnix coturnix) . Jdzgj LHdIsfyw 8 8y dg
tbj cdtsdzO, d&zO Mmjojtej o MEEHaudo dijided datddg”
steOMdes? Cdedcecd ( sMMd2MEBs2 AjHjteOYdd.

J stew H rztcOo dzj s B@iOrmez” j o j 3 2 Mlso s
r ztc ©o dzGuiztlag ,

75. 4 j 6" 2 z(G@s dgrus . 1 4 ®Bdets & sy d fydzj dadz
Bdz! M j2 yOfmls! s fHtedktetsyj dz €1 Gpgjofy jteddz ai3
lteddzsy jdadj steOMmdes?2 Cdeded 1 jtodiMEsets Gt

g Bj2Msets 1 Riliddeh C s |,

76.1 Ofls z (Ralfus aquaticu$ . ] Gdzj LHBAa B2 ]t
ofmistcj YyoOls: mw o Cedzyd mm 9 jCO0O. 1 Odz MJ
e ¢ dBdz0.

77.1 G tsddPorzanaporzang . [ B'ewWEELH WA d2Mw o (d
By des? fsdzsoddsj tojedtsdzO ofmstej yo smw

78.f Odz' 2 { ts dR@dzindparva) . 1 swoaddzimhw o 1§
ltedC O3 j XXl ada@ﬁ@)dz;cdz; Hdlsmw 8O dz Ndedz ote
ltoddztsy jded j S teOMdats? dzded CtOw.
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79.1 56 sdA ©sh {POrzanapusilla) . XXI 9 j
ciedmistedtoclzj IsMfw © CcdzgjLHBo 52
9 ltddtsy jddj stOmMdas? dedcq’ i

80. s ts to ts fiy I§Cjeclzerex) . BT ydzr 2 eodH
ftsofmj d3j Mis dats . 1 Odzj Mjdz o 1 ted dzts
AjJHJjOYdd.

8l.s O3 h dzdGallthula chloropug . 1 J d@Rdetsc sy d mdzj dzdz
O cdzj LHtsO Oded fj dstwrord daPths dztscG7® o j € O.
9 BYydzF m ©O2GdOR.

82. [ ' fnkz {RDlica atra) . 1 4 BBdets ¢ sy d fmdzj dzdz" 2 9
c02dse 1 joMitses CLOW.

[IstewH {3 Odz Omadrifarndgsy j d@3j 2 Mise
t M Odz¢ tharagriidae

83.u Iz dzfPmvialis squatarola . 1 § d3dzts 6 sy d fdzj deder 2
odH.

84.0L dOIME OV BEttsS @ludallsy fuva)y.Odzt OC 6 O
dLe jMmlsdzr jHddedydze §j tojedmsteOydd dzO ftet

85.1 sdztsls d fnls O (Pluialis@Quizta®) . 1 j dRdets ¢ sy d fydzj
o dH, RZOMmj dzv jlIs EZyoOmlsSd cettede = IskzdzHte
1 Odzj j dz20 o steOMmdekzs Aldeddsly ¢ltsjotd dsf Iotg @i 6 st

86. | O dzfmls kz \(Clzafd&drius hiaticula) . 1 4 Bddets @ sy d mdzi «
ftotsdzj Isdzr 2 o dH.

87.f Odzr 2 (Charafiriusdubiug) . zdesCts tcOMmMf totsfls
sBr yjdz dzO cdzj L Hs9 Odzd d .

88. miclz s @dadromias morinellug . 1 d BBdzs 6 sy d mdzj
Gdzj LHWHh OWiw -gsiflg®ydsijre j Bstcdz n tc 02 s dats
ltoddzsy jdedj stOMmdes? Cdedced 1 jtedsMSsats Gt

89. vy dB dfVanellus vanellug . B ydzr 2, h d &
O tesMisteOdzj dedzr 2 o dH 6] 6 dBdzO.

90.s Od3dzj " QAschddia interpreg . I uj dz ttjHSCS oMl
2O ftodjlsj.

g4j @B 2MmMlse s 2z d debuddrostriddes ™ | ,

91.m 5 H Iz dzts (ifomgropushimantopu} . RLO®JjMlsder JjHdd
Mz yOd cdzgjLHBo Odedw o Ut jfl§dets mIOdej Mg
steOMmMdezs Cdedclz { smM2 ME 2 AjHIteOYydd (

g d&3j 2 mis o tin tsstetdReffiatbpodidae
92. dzenSs to s @H&matopus ostralegu$ . 1 4 @3des ¢ sy d Mmd

LOdszr] o stOmdz j € dzdclit)) {ds fi}ijdQdfiscede m

(Y).
4jdij2Mse s Schladidpss © | |
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93. Y j todz" h(Tringa ochropus . [ BT ydz 2, h d t
cOMmMf csMistcOdzj dzgdz" 2 CEdzd S toj 6 dt5dz0

94. A d W dTringa glareold) . 1 J Bdes e sydmdzj dedz’ 2 @
odH.

95. 1 sdz h 52 (Tzidgd Ilmebularig . 1 d BBdes € sy d mdzj
Gdzj LHWh g2Mw o dH.

96.v tc O 9 dAdfifgatotanuy. [ B ydz" 2 cGdziLHwWh 2w o

97. 2 Y @ ts d@ringa erythropu$ . 1dtejceckzdzwtcdets o az
Csdzduyd Mlseaj oMmistej yojlsmw dO ftesdzilsy .
98. 1 stelz Y4 2(tEdga stagnatilig . ] dzj Bsdz h 5

Cdzgj LHdIsMw o ¥ ydets?2 ftsdzsoaddzj tej ¢ dtsdzO.
99.1 j toj o ts({Adaiitifhypoleucoy . JH]dz ~d Ls B Q" =
odHBse SCkdazdSte, oMmlstej yojlsmw f§tsemj d3j Mlisc

100.f stetsH HXBhu&inereuy . [ BT ydg' 2 cGdgiL HWh 2
101. stekc¢ dzsdzsir 2 ff (PBetatppizs| dl€batus.
1 4 B3des e syd mdzj dedz” 2 ftetsdzj Isdz" 2 o dH.
102. v k& te 2 7 §RDitzmachus pugnay . 1 d Bdes e syd mdzj «
Gdzj LHBO Oded d, YOhj oflstej yojlsmw o Mmjo jt
103. s bz dzep Os to ts B(Galdris minutg . BT yjdz ot o
BcteOoyd?.
104, 1 j dzsmr o sfylst 2 tf(Qalifiisy dagrSmincki).
1 4 Bdese sydmdzj dedz” 2 ftetsdzj Isdz" 2 o dH.
105.5 tc O f) dzts (CmliElres ferruginegd . 1 j dddets e syd idzj dz
BdeteOyd?2.
106.y j tc dzts L (Badidfifalping) . | J d3des e syd Mdzd dz dzO
107.1 k Isr (Calidris melanoto¥ . RL O j fMisdg 4 H d dzd ydz
flsdy dz0 kjteedlststeds CtoOw o MjtjHddzj 1
108. R fdzOdzH MC d 2  (Chliris ucapitdy . RsLd® j fi)
JHdddude § tjcedmsttOoydd ftesdjlsd ~ flsdy.
109.1 j fy O@Ali®isalba) . [IlsHjdz dz@ = HIsdy tej ¢
2O ftodjlsj.

110. § oW L ts fLighicola falcinellug . ( Hdded ydz j o Mls te
ftesdzjlsy drLeojiMmlsder M CB8dyd mm 98jco.

111. | Oteh dzfLymnocryptes minimug . 1 J gipdzg gzdzr 2
Gdzj L HWH g2 Mmw 9 dH.

112. 1 j € Ofgallinago gallinago . BT ydz 2, h d t

cOMy esistcOdzj dedz” 2, cdgjLHWh 2w o dH.

113.1r 21 j(@allinagomedig . | J d3detse syd fdzj dzdz" 2 @
odH. 10dzifmMidz 98 stOmMdzzy Cdzdek ( sMmmd2 iy
1 jted3C s @it Obg@stedy toj HSCBMisd) .
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114. 1 Odz' H M d&pdfopax rusticola) . BT yde 2, h d t

cOMmMftetsmistcOdaj dedz’ 2, Ccdgj LHWN 2w o dH.

115. J sdzt h 82 ¢ to $Nzmeatdis arquatgd . t JHSd2

Gdzgj LHWhd2Mw odH. 10dzjMmjdz 9 stcidzze € ¢
d 1 jtedimCHlgs CtoOw (

116. dtoj Hded 2 ¢ tc @Ndzhedais fphaeopuy . tJHSd?2
Cdgj LHWh d2Mw odH Mjojtedz’r » ©O2detse toj G«
1 jed3S sdiy. CoOw

117,10 sdz! " 82 9 j fhinbsglidzozd & | J d3dets 6 sy d Mmdzg
Gdzj LHWHh 2w odH. 10djMmjd o stfddazs |
(Yteddtsy jddj) d MjtedMSsets CoOw (

118.f Odzr 2 9 j to j(lsnjosadagpdnicyd . 10 bjtttdhkt
Ow drLejMmlsder JuHddedyde j LOdzjls™ fIsdy.
] sHislsteW HLark DR @2 Mise s 1 tsHsdordzifdfes o r j ,
119. 4 to j H dzd 2 f Scwaddshomarinug . ] e 6 dBd

dLfalpde” JHddzdudz j ofistej yd.

120. s stetslsC tsm o tsfis T 2 (Stefcragisstpdrdsiticus.

{IsBj ujd' JjHddzduyde j LOdzjls" .

g4j BB AMmMseots Lard@xC o |,
121.v j odzts @ s dzts o 7 2 (LaRussichthimbktualg . [sH ]| d dg -
dy o cdzgjLHBat?2 fjtedtsho ddO®.dzx w Odzgf fi)jpc
Offdzzs S dzedceclk t sMiYf2MEs2 AjH]jteOydd (
122. [ OdzOwW Y @argsOminutug . 1 4 BBdzts 6 sy d fdzyj
JLHWh 2 fMw o dH. 1 Odzj j 20 o 1 tod dztsy J o

Cte

1231LytgdzOW (Lar@s?idibGnduy . [ B" ydz" 2 Gcdzgj L HV
odH toj ¢ dtsdzO.

124.s dziz h(l@rus fuscu$ . { Misy Mo jHjddw & JH(
flsdy 20 kjteedlststeds 1 jteBMStets StoOW.

125. 1 Ote OB d dzfp € OW Y 0O2 @dus badgensis . dz | O
sjtetedlststedd tojcdtsdz® fswoddzOMm! o Ctdzyj

126.] sl sydzOw ¢ ddatusheuglin)@.dzj R CtO®j dL oj
dddzedyder § L OdzjlIsr .

1276 dL OW @@ds€amuy . [B' Yydz 2 GdzgjLHWhH d21
cOMmMf tcsMistcOdzj dedz" 2 o dH.

128. [ 5] o fR@satridactyla) . 10 bijttdlststedd CtsC
dHdddydz § LOdzjlsr o dzOyOdzyj mm 98j 0.
129. vy Y to dzOW ¢ (€hbdaltia® niger) . 1 4 @3des € sy d fdzj

Cdzivihd2mw odH.
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130. 1 j dzsC toT dzOW (ChtzlGhia€ @eucopterud . 1 O
Gdzj LHBOo Odedd i swoeoddzOfm! o Codzyd mm 9 j ¢ (
odHisd. | 0dzj ] dz© o 1toddzsy jdedj steOMmdats?

131. t § ydzOw ¢ (8t@nathitundo) . BT ydz 2, h d t
cOMmMf csdst@Qdzicdlej L HWH 2w o dH.

132.f OdzOw ¢ s@malbifrony . t JHSEd2 cdzjLHWhNC
) Odzj nj &20 o stOMmde j Cdzdacd Il ¢ Qlasindnefdvn ¢
tjHCMisd) d MYtedMSsets Ctow (

] sHBIsteWw H Acddfsgs Miso s YvAcidded S s ™ |,

133.0 5 dz8 5€ dz8 9 OWria@@Bte©® R J Ismw  j H d dzfle
Mz y02 ttjedmstcOydd L OdzjlsO Hobkn flsdy
Ctsdzyd mm 9j 6§ 0.

[btew H | 5oz B Caumbifermeizy j 3 2 ilso 5 | Sdziz B d

Columbidae
134. 1 w 5 d t6Golumba palumbu$ . BT ydz 2 Gdzj L HW
hdtes¢ &8 O] ddzimktce dH .
135. s dzq dzls (Eolumba oena3 . 1 Jd Bdzts 6 sy d mdzj

CGdzj LHWh dAMw odH ¥ ydets?2 ftsdzsaddz CtwOw.

136. 8 dL " 2 @ (Sdambalivia) . IBr ydzr 2 fd dzOdals:
o dH. 1 sfydzj H ded § fpdzz yod Gdzj L His9 Oded W
slsdesmw lsdfve H BR f toesh ese s 9 j € O.

137.s szt YOl Ow (Strspiodedjagedaoctd . JIsd3d yOs Is
JHddzdydzr §| LOdzjlsr fIsdy i Ssdzyd mm 9 j CC
138. [ B " § dzts o j dzdzO W (Strepopaliafug®) . I B ydz 2
cdzgj LHWh g2Mmw odH, yYyoOhj eoMmltej yojlsmw o
I btewH skCkh ¢ €ixelitor®esds’j d3j 2 Miso ts

slzC kh € Buxulidae

139. [ BT € dzts o | dzdzOW (Clchl§szandr® . BT ydz 2,
hdieslts OMftosMistcOdzj dadz” 2 o dH.

140. | iz 7 Ow € ECUdmlisSauratus . BT yde 2, h d
cOmMf tcsMistcOdzj dzdz" 2 o dH.

I IstewH dtso tsiSwigiddmedat j B 2 Mlso s wse ddz
Strigidae

141.1 j dzOw (Mystea®candiaca [ joelkzdzwtcdes o fistej
Lddzded 2 f jtedtsH.

142. A d dzd (&abo bubg . Il sefmj o3 Misdets t6j HEISE,
fsmdzi Hdzdy GSHT MsCteOh Of kiw . 1 Odzd M dz
AjJHjteAgPE jCEstedw tojHStsMIst)) d 1 jteddns e

143. v h Ofmls Ow (Msimo Gtug . BT ydz 2, h d t
tcOMmMf tetsMistcOdzj dedz" 2 o dH.
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144, 1 s dzts Is dzO W (Asig tflan@neu} . 1 4 BBdes 6 syd mdzj
hdieslts wOMftesmistcOdzj dadz” 2 o d H.

145. ¢ f dz¥ h ¢(@tus scop$ . J Gdzj LHBBO B2 fjtc
ofMistej yolss mw o Ctdzyy mm 9 J ¢ Gdzjldz0dz@®Mls
By dzats? fsdzse ddzj 6] 6 dtsdzO. 1 Odzj Mj dz2O0 o
ljteddmMEtse s CteOW.,

146.f tsn dzts dzts ¢ Aegoligsfugereuy . | J d3des 6 sy d Mdzd «
hdiesits wOMfosmMistcOdz] dzdz" 2 o dH.

147.1 sd3tse ' 2 (Atmenapoctug . ] 1 jtedimMEsd3 € 6O
GBHE LOjedMmMbstedtetseo Odz Mz yo0?2 L Odzj sO M
tc 02 5 dz0O.

148. ]l stetsB ! d dzr 2 (Gfgucidium passerinu
1 J Bdets ¢ tsyd mdzj dzdz" 2 Gdzj LHWHh 2 Mmw oadH. )
J ted3M¢ sdIst Qliciovstgdw toj HE sMisd) .

149. ¢ fylseed dzO v (Symia @ula) . tdHEOY HIsdyoO,
dHddzdydzer §| MdzeyoOd cdzj L HBOo Odzdw. 1 Odzj Mg o
¢ tcaA). (

150. ¢ j tOW dzj (&tfix &uco) . ] tej ¢ dtsdzj dL
SlsHjd dz" § MdzkeyOd cdzgjLHEts9 Odedw. | Odzj Md
Ctay. (

151. [ dzd dzdzts - @ tsfyls OW (StzEk w murdensiy.

1 d Bdes e syd fmdzj deder 2, hdiesits ttOMmftesMistc O
CcOw, .

152.1 stetsH Ols Ow (Szik wehulolsy . 1 4 @Bzt 6 s5yd mdzj
9odH. 1 0dgjMmjde® o steOMmdztly. Cdzdceckz 1 jtedimCt
JstcW H s ts5L tsH Camsimug®rmas 4jj, d3j 2 Mise ts

s tsL 5 H sQ@aprimylgidae

153. [ B'" C dgtso j dzdzr 2 (Gapimidguds 2uropaeus
IBrydzr 2 edzgijLuwhdg2mw, hdueslts wOMftshist

IJstewH wistedy jApifo@esde’j 5 2 Misots dwilsted  d

Apodidae

154. v v todzr 2 frAspiesd apug . [Bradg 2uwh g2 mw,

hdieslts wOMftesmMistcOdzj dadz” 2 o dH.
IJstewH t OCh j GuatifOmeky j (3] 2 Miso ts
4 dL 5o st sCrfadcidae | ,

155. 4 d L 59 tstg(Gatali@® garrulus) . RLO®J Misdg JHdd

LOdzjIsT dzgO Isj totdnf Isesjic. S tcOW o m
g4jd&3j AMlse s | JAkedipidaeC so ' j

156. [ B ' Gsdej dzdz’ 2 L d d36Akedsla s Qithis).
1 4 Bdese sydmdzj dedz” 2 Gdzgj LHwh 2w o dH, tOf
] ¢dtsdzO.
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#J d3j 2 Mlse 5 MKezdpiflase ™ j ,

157. 1 sdztsIs d fyls O W (Mebofrsteehiaste) . ] f sfmdzi H
HiMmwisddzj Isdj OB dzt HOjIsw ftotsHe Y J dad |
GdgjH W Ismw MmMjojtdsj i Ndteslsr 1 ]jtedid. 1 Odzj f
Cdzded 1 jtedzgmMitsets CtcOwW.,

JIsteWwH v HBH SUpepttoBnests jjdzd 2 Mlseats VHEBSHBS

Upupidae

158. v H ts {Upupa epop$ . ] ljtedMEsd3 GCOJ

SlsHjdz dgr » LOdzjlsdzr n flsdy ot oalites? { ts¢c
J stew Hs dztss B tc Piciftamgs,u | d3j 2 Milseo 58 [ wWisdztso *

Picidae

159. | j tels d " j(u€xQorquilla) . BT yde 2, Godzj L H
hdtesSC s tcOMftetsMistcOdzj dedzr 2 o dH.

160. & j His2 H (Pisup dranug . 1 4 BBdes e syd mdzj
Gdzgj LHWh g2Mmw o dH, afMmistej yojlsmw, o tsfdat

161. r j dzdz@Dryocopus martiug . B ydz 2, h d &
tcOmMf tetsMistcOdzj dzdz" 2 o dH.

162. 1 vy milster 2 (Dendrgcdpos major) . 1 sefmj d3j Mis

sB" Yydz' 2 d hdiesits twOmMftesmistcOdsj dadz” 2 o d+
163. 1 j dzsmy d dzdzr 2 (Derdriscpopitrs  leucotos.
1\ J Bdzse sydidzj dedzr 2 o dH, o Mmistdjsamdjlsmw o ¢

164. [ Odzr 2 H (Déngdralzoposminor) . 1 4 BRdzts 6 sy d mdzj
9odH sydz' n tO2Bdtse CtOW.
165. stey nff Odzr 2 HPidsigedz  tridactylus.

1 Jd Bdesesydmdzj dedz" 2 o dH Mmjojtoder 1 0O sdatse
JsttvH | stse ! (kRasserdot®st gz'dzj 2 Miso s
[ OMmis sy Himadinidae

166. 1 jtcjGtso OW (R4l sippsiad . 1 s fyj d3j Mis
sBr Yydz' 2 d hdtesSts twOmMftshistcOds) dzdzr 2 o d +

167. r d t6d 9 4 dzM ¢ OV (Hizddpls BSHE)O. B ydzr 2
Gdzj LHWh g2Mw o dH.

168. ] s tc ts dddelichon urbica) . 908®&BHT ftotsh dztsc s
B &zO e Mpe3] Miz@zs o dOfmistswh jj 96 &
LdZ2Oydlsj dz' dets MtsC tcOlsd dzOfy+ .

g 3i 2 Mise s r Ohlaedideetzl o' | ,

169.1 s¢ Olsr 2 ) OErenmEhidamlIPestriy . ] 1 jtod3mC ts
Ct0oj dd3j ¥ lsfmw j Hdded udz § tj 6dMmisteOydd

170.f j mdzs? > O@utiuatadzsdd . R L oH didedial dzrd d
ofMmMlstej ud © cdzjLHBoat?2 jtedtsH. 1 Odzj Mj dz
l it sets COw.
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171.) tsdzj 9 52 ¥ QAlasdatardessty . [ B' ydz 2, Nt
tcOMmMf tetsMistcOdgj dedz 2 o dH GlsCter IsT 7 Bl
fl LOwOMisOded j s Mjd "te@ecBGHIERY . ydMmdzj dac

#jdi3j2Mlse s u tcMokpalitdieL C so ' j |

172. w5 j § dzs2 (Anthukjichard) . RL ®  Misdzr j H dd
L Odzy IsT  MIX & jsSimy. §
173. [ j fdzts2  CAmthmp Grivialis) . [B' ydzr 2, N d&

cOMmf tctsMistc Odzj dzdz" 2 Gdzj LHWh 2w o dH.
174) w s dzd fpls © 2 (Arthtssdhpdgsomn) . 1 J d3dzets 6 sy d fipdzg
Gdzj LHWh dg2Mw o dH.
175.f e so 52 (Anthukj fratensis . 1 J Bdzts 6 sy d mdzj
Gdzgj LHwWh d2Mmw odH Miojtde »n ©O2dse .
176.s t OMdetsL 5B ' (AnthGsedzindd . IBryjdz oats o

BdeteOyd?2.

177. Y dzls Ow Is oW fivistacitla Cfl@va) . BT ydzr 2
Gdzj LA™ o dH.

178. rj zstsdztsg OWw Is tc (Motescdldz L Cluead).

1 Jd Blesesydmdzj dedz” 2 cdzgj LHwWh 2w o dH.

179. r j dzZlstse tsdztso OW Idotafjita ¢ kitredl@).

1 J BdesE sydmdzj dede” 2 Gdgj L HWh 2w o dH.
180.| st dzOW Is tc (Miptecdldzaingred . 1 1 j edB3ME sd
Gdzj LHdIsMw, o tHodgbtzigds, - 96 B ) B s O 5 dzC

181.1 j dzOw s tc W(Matagilla LabdD . IBrydzr 2 odH

sjitwedlsstedd ttjedtsdzO, cdiLHdlkmy §se Mmj d3d
g4jdBBj2Msots o kapiflaef zlssar j,

182. [ BT € dgtso | dzdzr 2 (Lanjuz dzidluio) . B "Jyde 2,
hdtetsS s wwOMftesMisteOdzj dedz" 2 G dzj L HWh d2Mw ¢

183. ¢ j to" 2 Mt to(afitsy éxiubito) . tdHSd2, h dt
cOMmf tcsistc Odzj dzdzr 2 9 dH. 1 Odzj Mj dz o s fi
AdHJte@SIQls (¢ stedwY tjHSBMIsH). d 1 jtedsMmE ts¢

g4 Bj 2Mise s Prolwldec s |,

184. [ B € dzts o j dzdzOW (Oridlus satiau®) . BT ydzr 2
Gdzgj LHwh d2Mmw eodH, yYyohj efmlbtcj yojlsmw o -

g 3 2MmMiseo s uStuniHaeytse r § ,

185. [ B " € dzts 9 j dzdz" 2 (Stiyfusvidags)y. 1l 1 jtedmsts
CtcOJ Brdz S80yYjecdsH® Thh dasets oj ®O, ]
dzj dscats ¢ 5 M dzj da.

#J i3 2 Mise s Comgidhdzts o " | ,

186. s Iz ¢ h Perisoreus infaustug . 1 4 B3des 6 syd mdzj dzdz
Gdzj LHdIsMmw 9 MmMjoeajtds 7 tO2dzOR toj ¢ dtsc
steOMdzs? Cdzedecd 1 jodiEME e SCHLOW.
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187. u ts2 € @Garrulus glandariug . BT ydz 2, h d t
cOMmMf tesMistcOdzj dzdz" 2 o dH.

188. 4 ts to ts(Pi€a pica) . BT ydzr 2, hdtesSC s ttOMmy
odH.

189. s j H to ts @NGcifraga caryocatactep . JdziLHdIsMw o
otsfMissydz » ©O2t5d2OR. I otej iBW Sty ol ¢

190. | O dz&(Corvus moneduld . 1 sefpj o3j MisalztfH tsSB T U
ZOMj dzj deder 7 e stso tjedsdz®, odzj (tsfyjc

191. ) te O(GQorvus frugilegug . lediztesyjdz & Isjteted
dzy mdz" § BOMMder it di3jy 08w f skl
fsmdzj Hdzedd cetsHT 9o MewiLd f) LOttOMIsOdzd j o3
s ©Pis fyw .

192. 4 j o OW 9 &rteudzO cornix) . BT ydz 2, h d
tcOMf tetsMistcOdzj dedz” 2 o dH.
193. | stets(@rvus coray . BT ydz 2 o dH, o

ftsoMmj did Mlsdats.
#J i3j 2Mise s o Hombidijitag dzj o  j ,

194. 4 o d toc d ) Bgnukaycilla garrulus) . JdziLHdIsMw 9o M
cO2cdOdA@Y . ¢ It otoj 3w Ctsyj oas@ ) L d dzdzd
ftsofmj & Misdets, o Istsds ydmdz d o deOMmJ dzj dac

4 jdi3i 2Mlse s Lidohdpe s 7 §

195.[ dzw ff @i@cluscinclug . | j G3des ¢ sy d fdzj dzdzOv

smissydze = twWO2tsdetse. | Lddided?2 H JjtcdtsH o

)
CieOw .
4 di3j 2Mise s 5 tc rpgiodytiddes tso " j ,

196. s te Off d o ddddglodytes troglodytes . 1 swoeddzmw
i LHBSoOdedd ot olststets? ftdzsoddy mm 9 j
cOCIsdudimMed ofme Isjwedlssteds CLOW.

4 @B 2Mise 5 1 ORrujadlitae ¢ s |,

197. 4 d B d e & OwWh CL@Prarglia montanelld . ] tcJ 6 d B
dLrLeojMmlsder jHddedydze § tj edfmsteOydd L Odzj Isc

198. v j todzis G St dzOW L(Mundls Iz M &r@yularis).

I mMsted YO  Ism» tsfgls shyjdasj2te syoOmisd toj 6 d tsdzO, |
EMlsOdetso dzj dets G dzj L Hise Odzd j 9 stcOMdeso dh
lteddzsy jdadj steOMmdes?2 Cdeded 1 jtediMEsets Gt

199. [ j mMdzOwW L O9 Reunéll& O modularig.

1 Jd BdesEsydmdzj dede" 2 @ cdgjLHwhd2fmw odH, Y
02 5dz0n CLOW.
g d&3j 2mMlseo s BylividlaeS 507 |

200. e sdztso ! d dz' 2 (Lpaugtetajusdnioides . RLO®JjMIsjc

Jd HiEfnlse j dzdz" 2 Mz y0O22 wjcedmlseOydd filsdyr

¢
g
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201.1 j ydzts?2 fr{bogusellasfluviatiis) . [ B " ydgr 2, h d t
cOMmMf csMistcOdzj dgdz 2 o dH t6j 6 d5dz0O.

202. [ BT Cdztso j dazdzr 2 (kpsustddla s € naevig.

1 4 Bdese sydmdzj dedz" 2 o9 dH, YoOhj ofmktej YO,  Ist

203. 1 wisdzd milsr 2 forustells ¢ lanceolata.

1 Jd Bdese sydfmdzj dede" 2 cdgj LHWHh 2w o dH.

204. ] jtolsdzw 0 OW ¢ O@crdceplaalli<o paludicolg).
1dJtejokzdzwtedss GdzgjLHWh 2w o dH. 1 Odzj M dz
ANdH]jteOWAs (etsted™ toj HEsMIstY). d 1 jteddME sC

205. s Od3r h j-p © B E (pAtgfcephalus schoenobaenys
BT ydzOw @GdgjLHwWhOwmw fIsdyoO.

206.R dzH d 2 ¢ Ow ¢ @dgocephausdgricola) . 1 € sdzyd
Mmm 9360 fIsdy © cdzgiLHBsats?2 HjtedBH o fMists

207. 4 OHBs9 OV C O dfAdrogepHal@s  dumetorum
IBryde 2, hdtesCts ttOMftesMmistcOdzj dadz" 2 ¢ dzj L

208. 1 s dztsls dzOW ¢ O @Berocgphalu® palustriy . ]
ljteddmMisd3 C©O] t©oOdzjd MudlsOdzOm! L Odzj Is
Gdzj LHdIsmw .

209.r esL His9 d H dzOW (AccBphilyssubdihaceus . |
ftodH] ZOD BERgEHE@G: sMw jHdddydz §j L OdzjIsr

210.) j dzy dzOv | (Blipfoldgg ittdrie) . BT ydzr 2 90
CtcOw .

211, v j o j odzOvW B ts tc difipdials ¢ Craligata).

1 4 Bdzsesydmdzj dzdz" 2 o dH t6j ¢ d 5dz0.

212. c Miste j B d dzO v (SylWjalz@serig) O 1 4 @Bdzs 6 sy d mdzj
odH swWeoddzOfm! dO cdzjLHBoOddd o SCStdyd m,

213.v | to dzts G s dzts & Sylvidn dn@aplla) . I BT yds 2 8d
dzdMmlse jdedz" = d "N dqiesCtsdzdmlse j deder = dzi Mse

214.4 OH 59 OW (Byiid® DhErig) . [Hd2O dL mOdr =~
flsdy StcOw.

215. ¢4 j e OW  f(&®ia Sc@mmunis 1 s fj &3j Misdzs W 9 dz
sBr Yydz' €3 édzgj L HWh dd&3mw o dH 503

216. ¢ dzO oIS @9 ( tc Iz (SYIVIa curruca) . 1 sofmj dzd Mis
sBr ydz' 2 cGdzgiLHWhdg2fmw odH.

217. 1 j dasjuf§ @d(Rhgli@scopugrochilug . [ HdzO0 dL MmO
sBr ydz' » fldy tj ¢ dtsdzO.

218.1 | dzts G @z' ¢ tPh§li@scopus collybita) . BT ydzOw ,
hdeséts OMftesMmMisteOdzj dzdzOw HIsdyO tej ¢ d s daC

219.1 j dztsds%cQ N s(BHYIOscopussibilatrix) . 1 5w o d dzO !
Gdzj LHBOo OdZ[d cBHOFRO ftetsh dzsets 9 j € 0O. J
nOtOCIsjtedzO HdzW ¥ Y dets?2 Ydzsoadder CteOW.
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220. 1 | dzts W 0O@zts o(Rh@lloscopus borealiy . BT ydz 2
Gdzgj LHWHh d2Mw odH Mjojtedsr 7 t0O2Bsdetso .

2211 j dzy dzOvw  (Phytescoplisdrochiloideg . 1 so fiyj d3d Mis
wodzw jIsfpw BT ydgr &3 ddzgi L HWh Jgd3imw o dH 53

222.1 j dzts y ©O@® dzd (RHylOscopus inornatug . 1 1 j ed3M¢ s
CtcOj myuydls O dzOfy! L Odzj Is déXIdze jeLooH S HZts € Gau O d
Gdzj L H 59 Odzepjts frpls syide jrtetic ©O2 5 dzO - .

#jdii2Mlsets s Reagwdidae Cso " j ,

223. r jdzZlssEetsdztso " 2 (Régtdus ts dzgufly.

1d Bdesesydmdzj deder 2 cdgjLHwWh d2fqw o dH.
dj i3 2Mlsets [ ZMusdespadetso r |

224. [ Iz A 5 dzitfejChifds te Z(Fi€edula hypoleucy . Ydgr 2
Gdzj LHWh g2Mw o dH.

225.] Od&zOvW sk f(BicktumSparvd . 1 j ®dets ¢ syd f)dzj
Gdzj LHWh g2Mw o dH.

226. 4 j o OW i3z » MdzGicagaGstriata) . 1 sofmj d3d Mis
sBr ydzr 2 o9 dH.

227.f Gt 52 (Sagcbladudetra . [ BT ydz' 2 GdzjL HY
9o dH.

228. Y jtcdzse sdztse " 2 (Sakirdla© dzorquatg).
1d Bdesesydfmdzj deder 2 cdgjLHWh 2w o dH.

229.[ B ' C dzts® j dzdzOw (OchaDitipezn®dy . [ B ydz' 2,
hdieslts wOMftosmMistcOdzj dadz” 2 o dH.

230. [ BT C dztso § dzdzOvw  G(RhtmedfiGusudsspindsriic@rus
[Brydy 2, hdsCt tOMftsmisteOds) dedz’ 2 o dH .

231. | tsted - o | fdEE NOSC O (Phoenicurus ochrurog . ]
ljteddmMStsdz CtcO] MsOakzPC gdzj L HdIs! W 9 mm
232. 1 Otew dzfE@thacus rubeculgd . BT ydz 2, h d &

tcOMf tetsMistcOdzj dedz" 2 o dH.

233.[ BT Cdzso j dzdzr 2 ( o BsTlqlmsciddaldsginidi s dzts o |
I B ydz 2, hdiesS s tOMY tos MAs@GWOOL Isigdie Rdz o Hf
EYyde R O2Bdses CtOW.,

234.¢ s dzts € jo® ) dzts h(Luscifi®calliope) . wdB dtems d2 e
9 ljtedMitd SO -wEflstmqihmy toMygdQis

235. ] Ot O¢ kz (LasBinia  svecica . BT yde 2, h d t
tcOMf etsMisteOdzgj dzdz" 2 cdgiLHWh d2fw o dH.

236.4 d dzj - o t6Mgisi§e@yanuruy . | j Bdats ¢ sy d i dzj dadz
Gdzj LHdIMw o Mjoejtedz » ©0O22dzO0R.

237.vy j todetsL tsB ' (Purdusttisgularis) . | J d3dets ¢ sy d fdzj
9dH, GdzjL H eplssiifis soy dipiRle jutlsd toj ¢ d 5 dz0.
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238.t v B d dz@&dr8us npilaris) . O3 2 B Yydz' 2
tc Ot tots flRtc GdddjHdzdE j ¢ d 5 dzO .

239. YV todgr 2 HTardus H meruld . 1 4 Bdets ¢ sy d mdzj
Gdzj LHWh d2Mw odH Bydg' 7 ©02Gdso.
240. 1 j dztsB to tBurflds iliacus) . BT ydz 2, h d t

cOMmMftesMistcOdaj dedz’ 2, Ccdgj L HWN 2w o dH.
241.) j 9 yd 2?2 (Futelsiphilomeloy . [ BT ydz" 2 cGdzj L HV

odH.
242. 1 j tow gTGrdus viscivorug . 1 4 BBdets ¢ sy d fdzj dzdz
Mdojtedz » ©O2tdte, ftedkztesyjd ¢ Mshdw € (
243. 1 vy Mmilster 2 HZwodthera daumg . 1 dt6j czdzv te

Gdzj LHWh dg2Mw o dH.
#J @3 2 Mse 5 Phrimexwristhidag ,

2440 MOIs OW fiPadadusp@rmicuy . RL ® j Misder JjHJd

Mz yOd LOdzjlsO o ojMmjdeded?2 jtedtsH.
gj &3 2 Mo s | dzd dzdzsAkgitimfiflse | Mmddzed yr

245, 1 dzd dzdzts m 9 ts ) ls @AvegittgldsdzfidpD$ . BT ydz 2

Gdzj LHWh g2Mw o dH.
4 B3j 2Misets dafideg yj o’ j,

246. {Br Cdztso § dzdz” 2 (Renpizizj pendulinud.
1 d Bdes ¢ syd mdzj dede’ z00 fHizj L fi s Odladffdy o & 3 dzts
cjcedsdz0 o SCwdyd mm 9]jSO0. 1 Odej Mjdz o
1l jtedmMEsets CtwcOw.

247. 1 ztotsé sdzso OV (Padu® dngitabu} . BT ydzOw
Gdzgj LHWHh Owiw, hdiesCts twOMY toishlistc Odzj dadzOW

248. ¢ j tots G s dzts © O(Parus Gnftysk O I jAtcdiststedd € to
tcOdzj j ofMlstej yodzOm: o Lddsded?2 HjtedsH, M

249. M5 7 d&zOIs OV  (Radiszgrgt@uy . 1 4 Bdes 6 syd madzj
Gdzj LHWh g2Mw o dH.

250. [ sM¢ tse ¢(Parus ater) . BT ydz 2, h d t
cOmMf tcsMistcOdzj dzdz" 2 o dH.

251. [ B C dzgtso j dzdzOW dRanuss tc | eafr@eus.
| § B3detse syddzj dedz’ 2 cdzgjLHWh 2w odH 5 d

252.) j &zOv dzOPPwuspcypfuP. t JHEd2 Sdaj L HWHhH

5y dats 2 f sdztse d dgr CtcOw . 1 Odzj Mj dzO o S
AjH]jEOMYAS (ctted™ tjHSEMIsY) o I jtedmSsd
253. 1 tsdz' h DY ded P&Us major) . BT yde 2, h d t

cOMmMf csMistcOdzj dzgdz" 2 Gdzi LHWHh J2fqw o dH.
#jdi3i 2Mlsets 1 SiffideelzL dzj o " j ,
254. [ B C dztso j dzdz" 2 (Sisaf ezicpagadz' [ BT ydzOW
Gdzj LHWh OwWmw fIsdyO. yvOhj eofMmistej yoOJ  lsmw ¢
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g &3j 2 Mlse s 1CfrMhidetso r § ,
255. [ Br Cdelso j dzdzOW (Cedfthiadz = familiaris).
1 J Bdets ¢ sy d fmdzj dzdz 2 Gdgj LHWHh d2fMmw o dH.
g4 B3] 2 fMlso ts | Rassdsidae d dz' | ,
256.1 sdstse r 2  o(Rasssrdomdsticus . [ B ydz 2, h d t
cOMmMf tesMistcOdzj dzdz" 2 o dH.
257. 1 sdzj 9 52 9 ®msses j 2montanu} . Zdtesits
tcOMY totsmis taBdzpj\ddz 22, 9 dH SOV,
g j d3d 2 nise tsC 5 Bringjllidae

258. 1 w B dzd Fringilla  coeleb$ . B ydzr 2, h d t
cOmMf tctsMistcOdzj dzdz" 2 o dH.

259. 1 1+ ¥ tg g/ingilla  montifringilla) . 1 4 d3des 6 syd fmodzj «
Gdzj LHWh dg2Mw o Mjojtede » t©0O2dOR o dH.

260. [ B " § detslaDjvdz L § dzj(Chalotis Schloris) . BT ydz 2

cGdzgj LHWh g2Mw odH, yYyoOhj eoMmlstej yojlsmw o
261.y d }(Spinusspinug . [ BT ydz 2, h st oMy
o dH.

262. v j todzts ¢ s dzts @ ' PCarduelisccardmeliy . B ydz 2
Gdzgj LHwh d2Mmw odH & ydats?2 yoOfmlsd CtOw.,
263. s ts datzy dzS(Acanthis cannabind . 1 4 B3dets 6 sy d fmdzi

Gdzj LHWh g2Mw o dH.
264.] B " C dzts o j dzdzO WAcanthisyffatsre® . |1 1 jtedzsMC ts
CteOf cdzj LHdIsMwY dzj toj ¢z dzv todzts.

265. [ B C dztso j dzdzOW (Qarpadaeus| gr@hrinug.
[Brydy 2, hdsCt tOMftsmisttOds) dedz’ 2 o dH .
266. | dzd dzdztsm @ sfyls OW  (Uragusy jsibitcupO. 1 0
kjteedlststeds 1 jtedkMSitsets CtOWw §jtedsHdyuyf

LddiskzjIs.

267.2z kz tPinicolaenucleatoy . 1 § d3dzse syd mdzj dzdzr 2 ¢
odH MmasBfiiesydz = ©CO2tdtse CtOW.

268.s dzvy -fi) Is f) dzt(boxi& pytyopsittacus | j dBdzts ¢ sy d ) dzj dadz
LOdzjIsdgr 2 ot otcjdzw Ctsyjoeoss odH.

269. [ B C dztso j dzdz’ ZLoxi& daurvlestra) . BT yde 2,
hdesits OMftesMisteOdzj dzdz" 2, @cdzj L HWh d2Mmw

2700 j dzts € tor dzr oxkadeuchptera . 1 J di3dets ¢ sy d mdzd
dzjtojcbdzvtedzts GdzjLHWNh 2w odH Mo j todats?

271. [ B " C dats o j dadz’ 2 (Pymyhuizlp @yorimita) . BT ydzr 2,
hdtetsCts wOMY tetsMisteOdzj dzdz” 2, Gdgj L HWhH 2w

272. 4 j 67 2 M dz Ryrdhtda cineraceq . 10 bjtttedlsts
l jteBMS et C OB figls XDy e Is
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273.{ B G dzts 9 j dzdz" ACoectthwamsiesdgcothraustes. |
ljtedmMesds CtcO) ftswoeddfv cdz@ OF dzjf cHst aBdzds
oflstcj yojlsmw dz©@ oMmj2 Isjtetedbtstedd toj ¢ dtsc

gj &3j 2 Mlse s [Banfetizidfeso r | ,

274. 1 tets fpw dEmberiza calandrg . RLO®J Mmisdg L Odzj
sjtetedlssteds CtwOwY o Ctsdzyj mm o j 0.

275. [ B " € dzs 9 | dzdzO W(Embeifg vcitizfelln) . BT ydzr 2,
h oSt twOMY tosisteOdzj dzdz” 2, GdzgjLHWh d2fw

276.1 j dzsh Of 5y dzO W (EmbexrifigledzbcEphalp . t Odzd J
fMudls ©dzo0m! L Odzj Is dzts 2 f st yp 2 & O M daiSdsjdayld
Gdzj LHJIsMmw .

277.v o s Mls dzd € 59 O (Emberzasehdei@us . [ B ydz' 2,
hJlesCts wOMy esistcOdzj dede’ 2, cdgjLHWh d2Mmw

278. [ 9 Mw dg§ @3 JEmberiza rustica) . 1 d @Bdets ¢ sy d mdzg
Gdzj LHWh g2Mw o dH.

279. [ 9 Mw £&%c@ h EMberiza pusilla) . | JukihisdZ jtsdzdzr 2
Gdzj L HW N 2 fwe tofglsits Wdete 2 tewsOMisd toj ¢ d s dzO.

280. 1 &z B tots 9 (Eohiferiza aureolg . 1 d Bdzts 6 sy d mdzg
Gdzgj LHWh d2Mw odH COW.

28l.u OH B9 OV tEmifigrizep®riblang . | j d3dets ¢ sy d M dzj
9odH sydz' n tO2Bdtse CtOW.

282. 1 tsH st ts ) (Gadcrius lapponicus . RLO®J Mmisde ) dz
Gdzj LHBo Odzd W 9 G fst@@ds fifls SsyiezH~tc A0 2figjdatsjots t£ t6

283. 1 Iz dzts y(Pl€trophenaxnivalis) . Il Mlstej yo, lsmw 9
ftotsdzj SO d &zO L e ¢ OR.

s zOfmMMrsf{! rRU OS2z MAMMALIA
JIstewH 1 OMJ ¢ thdetivomade'j [z 2 Mise 5 [y s’ |
Erinaceidae
1 B € dztso j dafzrinaceuvseyropaeus . | J dBdzts @ sy d i dzj
odH v ydes?2 yYOfMmlsd CteOw. ] fsmdzj H dzd J
ssyjomMitsds d Rz ddzgMEsd3 tcO25dOR, O ISOECH
#J d@3i 2 Mlse 5, Falpitae s r j§
2J B G dzts 9 j dzdz" (Palpaletadpieg . B ydzr 2, h dt
cOMmf tcsMistc Odzj dzdz" 2 9 dH. Il Mlstej yoO4 Ismw 1}
02 c5dzOn .
4 i3i 2Mlse s | rDedmanicldej o r | ,

31 MM S Ow o(DebMmdhamdschath . | j oW isdzr dzORt
EiHddh¢sdd d vO2CtseaMmMEtsd ©O2dZOR. 1«
sMigds2i A j HIIGORFgdsEedyY tjHCEMisd) d 1 jts

d4J BBj2Mlsets | j,Cuigideets?2 S s j
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4/ BT C detso j dedzOW (Sotexatsmelzds.C O HdzO dL MO
sB" Yydz' n LJjBZzjtesjs, hdestt toOmftetsiisteOc
Sate] Hdgww B H3wiex daecdtiény . BT Ydzete B ¢ ts
e OMY totsfls toc ©dzj dadz 2 o dH, dzts U d fmdzj dzdats )

sB'" C detso j dedets 2 .

6u lzdzH tew dzOW  gShrextandiemsi$ © | j oW isdets tsB d ks
fMjoptstlstsydes?2 yOMmlsd CtwOw.

7t O dzsL 2B OW  (Bdretg tsaddr)s.C O j d3dzts 6 sy d i dzj «
hdetsC s tOMY tetsls tc Odzj dedzr 2 o qH.

8f OdzOW B Iz ¥IwINENULE . [ Odzsyd mdzj dzdz" 2,
cOfmMf csistc Odzj dzdz" 2 o9 dH.

9s tetsh j ydzOw B H{Soex minGtigsimu} . zdEess s
tcOMmMf esistcOdzj dede’ 2, dgj dzdetsc syd Mdzj dadz 2 €

10] sHW dzOw  {Nedsrigdef@dieny . 1 J BBdzts @ syd mdzj
hJesCts oMy teslstc Odzj dzdz 2 o dH.

[stewH [ k¢ Chioptatz 4jj, d3j 2 ilso s | dzOH S ts dzts f

{ B Cdztso j dzdz" | dxpdpdrtijosigae 3" " d ,

11 B " S detso | dzdzOW d diafs | deth y @zd y O (Myotis O dzH Is O
brandti) . [ SdzG 5§ 9 g d3v sB' C dztso j dedzlz ® 1
ttOfMMBOIlsted o Odzdi EKAPEEIs O doldis aigfHy Oo j df
fsntsyd. ¢ fgd o jcHsHdge 8Bfctsh dzsegs 9 j C O ¢
mModisMmistsw s j dz¢ dzr di3q 9adHOR. BT Cdetse j dz
dzj Bdes e sydmdzj dedz" 5, " dqetsCts Oy tctsfls tc Odzj

120 Ok OW  dz@iyatis myStacinus . | j Bdzts ¢ sy d Mdzj
hiesC s ttOzzshiste®dH. 19jtjS M tOL Sto (
LEOMd MSE LjcdsdO ofilstej yojlsmw o [ j da
) vlkzo j d 10B02¢0d j . 1 Odzj j d2O o 1 te
] jedBMCsEts CwOw.,

13) clzHts9 OV  (Mypotidddsyc®eme . | j d@gdes ¢ sy d mydzj
odH,jteBMCd?2 Ct0?2 foddsmls! s osotsHdl o Ot

14] sH W dzOv  dgdyqtdzdayle@nton)i . 1 Jd BBdets ¢ sy d fdzj
odH, ©OMftwsMmisteOdzj dzO dzO Btdzr h j2 yYOMmlisd

150 2ter 2 z tPledrus auritus) . B ydzr 2, h d t
cOMY esMis tc Odzj dzdz 2 9 dH.

16f j mMdzs2  dzj (Pimdfrellts’ nathusi) . [ Odzsyd fpdzj dzd
odH, dLroeo jMmlsder jHddzedyde j dzORtsHEd 9 v (

171 7 4y Ow 9 j yNyetdacfnpCulg . [ BT ydz" 2 odH ¥
fsdztso ddg CtcOW.

184 j o j todz" 2 (Bpts@ultisson) . | J d3dzts e syd mdzj «
hdeséts oMY tetsMis tc Ot dzdzo 2 1 tcd dgisy § dpdidzd ¢
Cdzedcj 1itod3iMEsets CtOw.
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19y azRyo jsdz 2 Qe sprtitio murinus.

1 4 Bdese sydmdzj dedz” 2, "N destts O tetsistc Odzy
JIstewH | 02yjlsgom®@adsz g3gj 2 Mlsets, 1 ©2yj 9"
Lepwidae

20) Owsy dzftdpustimidug . [ B' ydz 2, ,{ thdy =ifdes e
O tetsistc Odzj dedz” 2 9odH, 9 tcOLIdB0H CBHT
sr . MseJ 2.

21, Ovwtefz f O(Eepus europaeuy . 1 4 i3zt 6 sy d fmdzj dzdz
By dets?2 yYyOfmlsd-i T ®8OPJY .elH 40 tesh dzse s 9 j €O
sjtetedlssteds tjedsdzO d o Mistejcy@defipH ™ eizs .
I smdzy L OOMlsOdzdwy o' tekBtsC MJjoj tedzOVW ¢ to(

{stew H | tcRoddntizy j d3j 2 finlsls ¥sG, Bteromyidae

22f j lsw ¢P@&romys volang . 1 4 Bdets ¢ syd mdzj dadze” 2,
cOMY totsfls tc Odzj dzdz 2 9 dH. vy jhds dnt
tc OL d3dzts yf fncedzimis o j dzdz” J Gdzj LHBBO ! W | 9 Ists

¢. 1 Jtdd.
o j d3j 2 Mls o ts$cjurddey '

23 B'" S detso j dzdzOW (Sciwrys dadul@aris) . I BT yde 2,
ftesd3r Mdzsoa r 2, hdetsS s cOmMY tectsmis tc Odzj dzdz
fsHO jtoyJdzO tjLCdd3 CStdzjBOdzdwvd3 o LOod
nots2dyr 7 ftstetsH, 9 fslsHj dz¢ dz' ij4 0605 HO I99 dipP
st j 2.

249 L dOIs¢ d2 @Fdamtadsitmictst. 1 J d3des e syd fidzd «
hduests tOMmMiftetsiistc Odzj dede’ 2 o-gd BMils 5 @bz 7 o
02 8dz0r S tOW.

dd d&3j 2 Mls o 5 Cskotixlemes ™ j

25. [ B G datgde’i?2 ( toj ydz€@sjor fielss tc [ B " ydz' 2,
hdesSC s ttOMmMf tesfistc Odzj dzdz" 2 9 dH. [BdlsO,
Gtstedzr » 6§ COR. ] fsmdzj Hdzdd 20 dzjls dzO
ydmdzj dedztsmilsd, € slislic2Ow0 fssfifis. O ostfiytgdsj 0., 0

4 @3i 2Mlso s Glitslded j 97 § ,

264 OH ts9 OW (EfedBrdm’ quercinug . l j tetsw s dzr dzo -
Lo jte! COL @f OH aias 2 yomisd CtOw: ) YyY02¢ts
02 c5dzO~ .

27 § M dzOw (Diytsrdgniteduld . l fsdzdzy 9 eV IS dzts
Lojte! COOH OHalas?2 yOMmisd tj ¢ ddz0.

#J di3gi 2 Mise su kzh, Oifodidpd ¢ tso ' j

28 j MdzOw  3"(Sicistabet@ing . 1 j d3dets ¢ sy d fdzj dedz

yohj efglstcj yojlsmw o MmMjojtedes?2 yOfMmilsd € e

#J i3 2 Mise s ,Muridad dzr |

49



29 OdzOwW dzj f dzO (Apoddsnus uralensig . BT ydze 2,
O tetsistc Odzj dede’ 2 9 sydats?2 ftsdztfo ddzj !
CoHBse ftesh dzsets Mbsdzjlsdwy Mydlodsi ,
sBdlkOjls dzj hde@emussigvaticus. | fsfmdzj Hize M jj ot
MdMmlsj B3OIdSd orf HJj dzw ¥ Is  ApOdimausuraldngidy dzlz © a3
sBdlsOs h s dzO vteOdzj , sdBdtcd, sOaCOL j,
d3" " (Apodemusylvaticu3,C slssteOW d@sy jls BT Ist o Mmistej
d skteMCts2 tB&OMEWS.

30r j dzls 56 st dzOW (Apaentus flavicollis) . vdf dyds 2
sBdlsOlsj dz M3 " Odzdz" = dzj Mise ddzjofiy difislsldr § dz
dJHddzdydzr | d&ZORtsHEd o YO2CtsoMmMitd ttO2 tsdz

31} sdzj 8 OW dfApodemus agrarius) . BT yde 2,
cOMmf tcsistc Odzj dzdzr 2 ] 5 ) dets 2 yofmilsd
fMd dz MCsratsLw2fise jdedz" di3d kEZetsH! W d3d.

32 sdi3tseo OW ddus ‘musculu} . B yde 2, h d &

cOMmMf csMistcOdzj dgdz' 2v 7 PFEHe. O dZEHEBEEHEO o dzj
ofMmMistej yojlsmw dz2O0 ftsdzw i t©OL dzdyder 7 Mmj dz M

33[ ' h L3O dz8 Is @MiBromys minutug . 1 Jd BBdzs e sy d mdzd «
hdiess s tcOMmMYf tctsMmistc Odzj dedzr 2 o9 dH, ftcd
ftetsMistc OdzMmis o O 3.

34u j 6OV C tor f)p@RatfushadMegey). [ B ydzr 2, N dt
O tetsfistc Odaj dadz’ 2 odH, BBJdlOjls o w®©OL
fedzSIsse, O BOCYJ] dO Mjdz MEsAatsLWwW2fise jc

#J di3gd 2 Mis o 5, Criostdiaey ' d

35f B C dztse j dzdz" 2 (Crigetmszvciicetuy . I B ydz 2,
O csMistc Odzj dzdz’ 2 o oyies2n OORIsd to jCd
i d MEBsaBLYAIMlse jdzder = EetsHd2.

36  dzv OIf telgr M € &z M) dzO YOndatm ziligthizg . [ B Yydz' 2,
hdtesS s ttOMf tesfylstc Odzj dzdz" 2 9dH. 10 Isj
LOo jLidz dL wjojtedzs?2 ¢ d3jted S di 199 4109 268 @
]l dzOfmktswh lktcg gPGgRBEMY sofmj &Bi Misdes, L O
02 tdzseo. yvydmdzj dedzB sk MsmsBBEZY 3 Is 20

37s o O figigstc O {f €lktfriorfor@ysrufocanus . B ydz 2
odH eoBMmbtsydy 7 tO2detse CtOW, Isdtf dyds 2

38; ' OwW  KCigthsichdnyglareoluy . [ BT ydgr 2, h dt
cOMmMf csMistc Odzj dzdz" 2 oadH, eofmltcj Yyo,jlsmw f{t

395 t OMdzOW i Gz ® § ®f{Cla@hvignomys rutilus).
IBrydz 2 o9dH eofMmtsydsr » d Mjojtedsr » t0O22E

40 j des2  dziMigogdsdzdsticolo) . 1 4 Bdzts e sy d mdzg
odH MgsBhEstt@2Bdss tjc¢dsdO, yyoh j ofj
ftcjHj ZOR cBtcdy n IskdzH t6.
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41) sH W dzOW fsdzy © ¢ O ( @neicoka dg@estrigl o7 M O)
I8 ydz 2, hdesls wOMftetshistc Odzj dzdz 2 b
cOL dzd ydz' = 9 BSHBY Bso, Bsydls ydls: HOdzj ¢
yoms&eds n IskzdzH tc.

42v L S sYJ toj § dzOW(Mictotasizjremdlidp . MOt OC Isj tcdz
ftei HiNlsOa dIsj dz Misj § dzts 2 d dzj Msmis g  dats 2
dL o jMmisder jHdddud §j ofstejud o sdhjtels:
Zz02Hj 2O MtejHd HBBMryYyd Eh Ofmlss2 Mmtser .

43) s dzj 8 € & dets(MiEr@usoeconomus . [ BT ydgr 2, b dt
cOMmf tctsMis tc Odzj dzdz" 2 9 dH, oflstej yO4 Ismw
o dzOY dzr § wlsCterisr j EyoOmlsed, of dzsls! HB o«

44} ON | dzdzOw  ( Is j d3d@d@iergtus efjissti®) o ¢ B T ydz' 2

h et oMY ttshlstOdzj dedz 2 odH, ClOC ¥
sBdlkOjls ot sdzOydzr 2 BdtlstsfOR d tOMY totsh

45[ B C dztso j dzdzOVW (Micristdzj arfal®) . BT ydze 2,
hqiesCts oM st Odzj dedz 2 odH. UWGET

SlsCteris" d3 2 d3j deder &5 Z2yomls s Ods.

[Istew H mdQCamddvoja.a j i3j 2Mlseots 1 Msp " j (uts

Canidae

461 dzslstso d H dzO W (Nyttaeredtes® procyonoides
1 J Bdzets ¢ syd mdzj dedz” 2 hdtesCts Oy st Od
mMsB OC Iz LOachﬂadf]lzt{;q’th]ﬁBbstéis CteOW 9 1 0OhMC(d
YyJjdveddht ks sB dzOMls ! d t(imMfesddiEk st
Lo jtemMf OydOodz dzts dzJ L O tsL d dzd , sdz MOd:
Isj te
Is §

tedststed 2, GHJ jets OCCdzd BOIdL Jetso O

tcted ststed d € tcOWT 3de@m Usf Isfj . o G frists B2, 20.

47] ts dz@anis lupus . B ydz 2, hduestts oMt
o dH Yy dfdzj dzdzts ls+ o' ¢ t€Q@sjdz] 8 day s Hn ' dz'tsdg” jO ,
sr . tMtsej 2.

481 j f i(Alopex lagopug . vdff dydz 2 sBdlsOlsj dz!
ljtedmMesds SO drLejMmlsder JjHuHddedyder j tej ¢
otsfissydz » €02 dz0OR: YJtoHT dzZifSCsd3 d steC
LOftseoajHddC] c¢ci1Ofmjcede.

49 B " C dzs®Y dzdizd fydipeSvulpey . BT yde 2, h d t
tcOMmMYf tctsis tc ©dzgj dzdzr 2 9 dH. ]l ©OLdij GtHT
9,0 Irfn. BsMsBj 2.

4 BJ2Mise s, Prsidae § 3 ' d
500 Zzte" 2 d3j HUrsisH “arctog . BT ydzg 2, h d t
cOMY etsMis tc Odzj dzdzr 2 odH. ldnlstcy dgOd sl Oq 1
Miodjtedzr n ©O2ABdZOR SOV . %(d ffdzjsdzdagts i) s'm B ¢
g4 di3gd 2 Mis o, Muselddr d
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514 ts B ts(Marteszibelling . 1\ § d3dzs e syd Mdzj dadzr 2 L ¢
otsflssydes?2 YyOMmilsd SteOw. vy dimdzj dedesfpls: € ts
sftse j 2. MCwW @B dota] H . g ydlkojilsmw, Ylsts vteOd
CteOdedyj?2 Otcj Odztse Mtsetsdzy d SCkdzdyr (J ot

52f § hdzOW ¢ Vdmtbs) @nartey . BT ydz 2, h d t
O tetsistc Odzj dedz” 2 o dH. Yy d mdzj dedets s ¢
gL o3j dzv Is+ mw  Bls 6,0 Ht 14,0 Is"fMm. tMmtsse

531 ts i ts i3@Gud gulo) . 1 4 BBdets ¢ sy d fmdzj dzdz" 2 9 d
cO2cdztsea S tOW, ud fmdzj dzdzts s 4 410,202 o j dzd !
st f). shtse j 2.

544 tste dzts ) IM@Mstela ermineg. I Br ydz 2, h dtet
cOMmMyf ctsMis tc ©Odzgj dadzr 2 9 dH, fojHfsydlsOy
ydMmdzj dzgdzsis! o elzw S W ®Q OB fisls ®. M 2.

55/ OfpfMbstelanivalis) . [ BT ydzr 2, hdtsSts twOMmf
odH, ofqlstej yojlkmw {tofmj d3j Misdets, das dL B ]

565 ts dzts d@puStelasibirica) . | § d3dets 6 sy d mdzj-dader 2 ¢
psilssydzts? YOfmisd OB § cheiva,L40dlddAjl. B f]tss

57t otetstf j 2 MG OW  (Magtels & @itreola) . tdHGEd2,
cOfmMf ctsistc Odzj dedz" 2 zO o fnj 2 sjtctedlssted d
gL e j Mmils dzO. 1 Odzj Mj dz2O o 1 ted dztsy j dzd § g
ANjH]BOYd].

580 3 to d & O dzf ¢ OWMustela/isdHOf B ' ydz' 2, hdies ¢
oMY tsmlstc Odzj dzdz’ 2 odH. | 1B di f s
708 ctHte ©OMMjdvwim' di vOBEJLgfic] s -

o e sjtctcdlststed® 1 jtedsmC 52 sB dzOMIsd . ]
ud fmdzj dzdzdsfr]lsJ syjdo®@jilbmi. osmMtej D.

59y j todgr 2 (dz;fr]dz.tsﬁ)(MusteI:{: ts tgutoriug.
1 J Bdzts ¢ syd mdzj dzdz" 2 hdtes¢ s tcOMmf tetsMmistc O
oflstcj yojlsmw o *5>|dzf2 02 cdzOn, T01dts ydm
s . sMtej 2.

604 9 j Isdzr 2 ( MisJ  dzfMuptela eveitsrmanr)i
1 4 BBdese syd pdzpdedgilsjcOydd Lo jte! CO Gldasmwis
cO2cdzOdz CtOW.

614 Otc f(idélesmeles . I Br yde 2, hdquestts oMy
odH. |1 MmMjeojtedsr n ©O2tdZOR BOdEsydMmdzi da.
sCkz64300Ir . sMtsBj 2.

621 4 ydzOw ¢ utra twida) . ] 1 e @@ dgtsinls tsO dzj dz
syjde hdesSts, dts ydmdzj dedesmlE2, 9V Istzfo §
s j 2.

g 3l 2 Mlsoe ts5, Felidde Oy*
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631 r ! (Felis lynx) . 1 4 Bdes ¢ syd fdzj deder 2
O tetsistc Odzj dede’ 2 9 dH. Yy d Modzj dzdzts M Is
MsCtcOls d dzOdn,' 5 fHsts 1 ,S58&MtsB j 2 .

JIstewH 1 OtedztsS 5§ 1 Isdz" jArtyodadty@tc dets f O dzr
g &3 2 s o tsSuidaed dz" j

64s OB @usscrofg . 1 1 jiedBEMSE R CtcOj-nf Yo dd
GSHtss mm 9ji6¢0O. [BFfydzr 2 odH s ydets?2 yoml
d 9 Mjojteds n t©0O2 dD&Y j Isi @n,dB 2zt ls ! s ts

44 ki 2 Mis e sCefvidae dz' d

656 dB G OW (Capfgdtudzw pygargus . RL 9 j Mmisdz
JHddzd ydzr § tj ¢ dMmistcOyy §Mmlisishpdsisidz” & O s d2OG
§IzJHo[dz.fr]CtSd3 d vjtdeh j dzgmME 3. 1| OdBBdzj §
| BtedzsL Qo sHME BB 6O sdzj .

66 tsf(Alces alceg . B ydz 2, hduestts oMY
dH. 1 f§thézj dzdzfj ytf Oydzj dgdetsmils! Lo jtw M
OLO: fp 35,0 Ikrfy. sMsBj2 © 1990 ¢.
c;fr]Wlscfdzc;lt‘x;gfg@ sd@ MtsMisOoddzO BECtsdzts 17, ¢

674 j 9 j todz’ 2 (Rasdifgrdmanduy . 403dztsctsqcffndz dzdz
Miodtwder n t©O2tsdese S tOW: stOMdesadh jtemCt
ydMmdzj dedets st s 1 St jolsdz" &5 sy szOd3 s

l LOCdzs yjdedj MzjHlkjls tlsd3jilsdls! , ylst
cOBEBtcOL dj d2OL jdBBdzr » ftLotdsyds n 1 jted
366¢ oadHOXR . [ MBtS] CGitsetoOWdud M s t
cOL detstsBtOL  § ftodtotsH dz A Zmdztse d 2 tsu’ts
ydotslsdy o, Colstster 2 WstedRBdtlzjlsmw o] Hf

jotsy j2MC 2 WPkg o jftodize dfsff o qHOdP. |
djls OB d* HOjlsTw OCkdody 2 fesyjMh et
@i sMisjfdr = odHBs, Colsste’ j kojto] dadz
l jedBMC et 1 tedS O w.
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{Y3u Yo flroreowvre sdf¥frserds it
CsesuLiterRR ¢ltREULr vl vy dtloftdaerr 3t
tort o1 fuvsd v JILe Csf{flA1RrRY[HS B UL/

rz¢ 1.1., 1 teatsmy dzsea © [ . | .
l1JjteddMCd?2 ctmMikzHOteMmise j dzdz” 2 dzOyd s dzO dz' ©
dzde jemdIsj Is
614990, ¢ 1jteds', Ekdz. 1ECdte] acC

e-mail:zhuk@psuru, Novoselov&@psuru

The route and the content of a niedegrated sightseeing tour in Perm Krai
are described.
Keywords: ecologicalrail, complex excursion, Perm Krai.

] Oy dets 2 smee § dzdztsfls s & d3d Y H 2 dzOte s H dz
cliBl e dud MSdd ftose dzj a3 ltedztcOdz! W
s, ubkts jvy Mdz" OokPddss d &3§ tzg H fgl§g By dizOdzd
ftedtesH] 1todlkzteOd v. | I os@imbEHIEds" s
1 J1RudBi 6 Is 5 dgi 2 HBsoatdz dets dMmyjtefr 9 O h
csmMbMBEH j delstse dL [ sMCer , [ ¢ MWitstdasO, [k
9 Iss?2 ddzd ddzes? frfiplagst j deds ! fistsedgizte - dfte j 3 H |
tsB Ozstesf 556G J dedesd3 oL HJ 2Misadd dz0 it
dzj sBrsHd B BN dzts MsMmlsOo dls dzj S5 HtedH
ftoedqtosHde 7 St dzj SMOR HOdbsets toj ¢ dsdaC
Oz ydes?2 BOLj 1} 1 RU ¢ty jdHlz tt@idzh jods j rafg?
B ZO ftetso jHj 20 L 2OSCtsBdIlsj dz¥ dzOv 1 € ¢ Izt

ltcd o' cOBBISS )] dBOLhtokzlsO B dzs dzj sB R

T ftcj HMIsOo s BOSC Md B3O dz! des ff sdzdets 3¢
sBl jCIsse toj 6 dBdO, ftotsH | 3sdzMistcdtetso Ols
SHdssBtOLd] EZtoQd thR@&?2oe jfiiedds@®HB 56 OO d
5Bl jCIstd3 ©OL dzssBtGOL dZf ~ dmfidzj Hise Odad 2
hetsdzO ¢ st Csdzsedyj MSdy f tetsB dzj d3" 1 e
fdemfjCisder ;

TftecH | BcdeMmisteJtetso Ols! ¢ jsdzsedui ME 4,
Lodzsedyud ME 54, cos@GRHNCAWgdzs | ddzs

T fletsH j didsdzMistctctso Ols sHddz dL G dzO 9 «
¢cBtoj dzHis9 & 1 j tddifin€tscasdzj agd@v 1 j o3 52 G J
fdmisj & ;

T Eyj mis dzfj dzzyhdj Hdzvw BtSlsOdedyd MSd
Lstsdzsedyj MSdn dzOB dzt H j dzd 2 Mes¢d ( dOy
Odes BOdz! dets 3 Ote S d i3 dzj Is ts df3;
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T Eyd s L dzOydlsj dz' dzlz s ftosW j Mnd s dzC
Eyomilsded € s9 ;

Teyj Mls! wiLrCsor j Mmdzsy desmisd;

T §fsdzzydls: BN jj fsLdIlsdo datsj L s yd
Olsjdzj?2 "Ctsdzr o MOBsE dZOYOdzj tOBTs
no.

MAoshwsEfdts, B' & JLBEOd MdjHE: " d2
141 ¢l tc] HIthg Qs p a&sMOH (LESEC [fge Qi df
B3 Oolstsls tc G dy forsts-sutfifis)! tc Is ¢ (9 €& OoltslstcO
IsOdzydw 5sOBOd (v 1C dg oy HizHeOAD) j e (§Jte]
Sk ur dzo O dzO HdEsIHCEIRY) d Is j[dB' NdEANEE ! s dasE ) € E
Y

UOCts?2 ROthtelkls fsLotsdzddz L ZOSsBdIs:
zd Bdltsftse tojcdtsdO: teOL dzd ydz 4§ |
d u' dze O, sdh jtelsE® j tiss ¥ fc®f O jirplsto,tc d t&
sdh jtels' QMBS edfdnijp dz€j) . 1" dzd s
Cjasedui Mcdj djssslgEtsr j s OBO2ME dJ L
ZzOL " 9 Oj &3 |, l1jteor2 d Jlbtstets?2 1 OMmisdtsde
i 20 1 sMOH, Ctc® [ tBOY (GHJ Stdi
fOdz sdzdlsduyd ME 82 S EdzddOEtor L. d3sd et Mls s s ¢z
Odglstesf 5¢ j dadz | otsLHj2Misadw O ftedtotsH
Mg 4 ded : EyomlsSd dzj o, GHJ dzsHd ftsw
yomists fsmjhojd j C@yoOdns @z @) dj fi
tojckzdzvtodess MCOh doOj B j, 20dekzf y jfdets ' fils ga
FtcBOdedL qtetso Odzdz" | d bkjrndetseg jdade j 1 CtsfdH

] COyimlej Hteddditcd dBsyds Jtwdse i Mmls
HOdzdzts d3 BOh tolzls | L Ctsdzsedyd M 52 st
fdzi " Odgdz 2 h d tc & % tisdidn Qo j dizfidts, d3d dz€ s dzd M s
L &ZOGisOLUsdzs s @& dgHjsdz dzr | d&zec O, M odz dz |

I jdfshbslssotsd CdfmdzdyddSy EyOfMmlsdzd S O
ddz mMdedwmMéow d fdrlkO MdedttmMSOw, o]t
CdmMdzd yo tsB'" € dztso j dzdzOW BRO2 dzd ¢ H o kzdzd fr
s)yd¢oO otsdzsmd mlsOw, 20 d Isdepfigh[tE ) Is fiziz 3 dg'C dz"
fdzj otcsydlzdz ztejBjtc®O, cdqhsSsi3dkzd B dzj sy

] hdets € sdzd M is off fiZtiddste fsfsdetsalsts dzj Mz  § €
Zzdf O di3j &z€ sdzd MlsdzOw , Cdzj dz § &ZOIsOdztso d H dz"
tewBddzO wB'M ¢ dgso j dzgdzOW , Y4 toj 3@ LG day elZOC dzts
s5BY dzs o j dzdzOW , ¥ d Bs dzsfiyls ¢ sB' C dzso j dzgdzOVv ,
stcOQow dztse 5 C WisklNOsdzsy € O  dzj MdzOVw BisSte to
o Ms¢d2, CkfjdO dBhtsetsysjlstisoOw, (s
o szsmMdmMisOw, Mmde Is! B C dztso j dzdzOW .
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Il i3 &z€ sdzd mlso j dzdzts 3 dzflziffk j , B js®j © o B fs
sted ydeslsd +Isdn zj Mse , s MmkzSyj i
d&zOduj MEB2 Lisd . (OLd § IO 1
O dzts fiy f totsdzOB dzt H Ols 2O or tkBSCj

JClstetsf jto] HOY.

10 L dzeO0Bazslstc 0o dzsteigly Mdzla sk sifids WO L Odzr  t
zzesor j odHT: BOdz jsCO BB Cdatso j dadzOW
zzc s OV, IO MmBtdOw, aBW Is dzd € e tse
s yjtedzO §MmjodOW. | dedisOdedj *CMCEtemo
kzetso dzj sds, d 1t Br dzts f tf fsg dsdz s ¢35 ls B @l
ftesyj MMO. 1 O dzi Mdz" = t©OL dzs l9 @w@sode' d2d € dzlz ¢
sB' Cdztso j dzdz” 2, SOoBsdzZc © owL sdzd s dzOV , H
LSMmSktemdd tjy hd&O d & fsfkdvtd o dj
(HEh dyO tBr Cdetso j dzdzOW, Lo jtesBXbigR? § 2
Odze dzd2 mMSCdn, dlOdz wdzmSdr d dzOIsddzm¢ dn

BOdzy jsCO d Hte. ) .

10 MSOdz dz = sB dzOy j ded v R ¢l jtoar 2
LCMCktemOdalsT kodHjdd Mmsjfd j odH™ @ k
sB' Cdatso j dader 2, Mfdtej® cttotky®bizeéso 3t j
Gitsdsedyj MSts2 dmsstedd d dfmkststedd O
(1 sdzsdBBOtejo, 2000) .

] Yyd 3 sy des  Mydls Ols (¢0o¢ fts
LCMSEemdd, KOS d, 5 kL' a0® jy Eyof
dzj MdMisj BOIdL dtetse Odedz ~  jodflzjsy O & dfj dpcuy f ok
EilsOdzsfyls: , o vyjdosd §shisOodj dde j L OH
odHd®sMIsd, §oHsBd 2 KEOwEhtkls d oftjH
dmfsdz! Lsa Odz S OC H dzw sB EZy4d ded W flskzHj
sL dzO¢ s d3dzj ded d f) ftodtotsH 52 ltedkzteOdz! W
fr_|ls Hj dzlstse , hCtsdz! ded € ts9 fr

sBEZYQPE MW (
L Csdzsedymédn "NSCsdz d Mj B dzOtetsea ), SOEC
I B dzts 1j1st£;‘;<;Isd34dthsaG)lsJ sOCy J Hitclz G C
L Csdztsedy MSdma Ibtetsf HAEY v1J1 ¢ltc]jHECOd
fMskH j dzs Oz Bc § icMOts st sSUOCEd IsjlsO 1 1
fsdzj os?2 ftOSIdS] ¢JdtcOL dessBteOL dd d
fntsfnlsOadz;dz,q’J fmMtse Miso j dadats

t OLtOBBIKCO d
btetsfr O bkjttdststedd LOCOL&ICO or { tsdz
MlskHj duj MS B2 cozfBEOSIsdoyj B s tgtind sdz L b
ftsdzzyj dedz’ § L dzO@dedw 5 Bsdscdyuj MSsd
or fisdzdej dedz' 4 ddzHdo dHEZOdz! dz" §| dzOB dz8 H j dzd v
sfr Is ¢jtBtlsOdd yj MSdn s MOded 2, ©
ftosW qdzdtetse Odzd v H s dzq dz’ ] ®d Isg ydzaid.j
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dzgj MS sz €Sdr  dzils ftej Hdztsy j der d OftctsB dtet
L Csdzsedyd MSdrn Itetsdf iy ¢clr@dsdsdsd] W M ls @EPd &
(crMstedyj MSOWw MftcOo COe, cCemMCktem o
(¢l s52BO ctdzkes? tjcde, ¢l Hisjcfstc@aOe ¢ U
jIthsdststQJWe) ¢c[ O 1tjHEZLOd we (¢l t
sfkhCj ngtj"tjtﬂzlsllzghcltoe); ¢/ ifmMO 1tjHELOM
dzj e, grtrajdz,lzucf? dzj me, cutMmdser 2 BKe.
Cdzr C e, ¢l jtcar 2 BOMmlddze, ¢c) 2Brye) ;dzO0 w
¢J ifMder § ttBddaL sdz" € (¢ 4 dzj dgOv CkAdgve,
BOBEZNCd dzdffr e) ; ctdHSEdJ 9 qHT N do sls dz
Cdzdc O 1tejH IztGOdzJWe, cudzd S Odzt dz" 2 EkGtsdzise
s ttOMmlsjddvre),; cCCtsdzcedwY tOMmigjded2¢ée (
cf 't or, h OC Odzr d 9 J B dzt HT ¢ tp @dnsdfif) Pdze c
(¢t Oy ez sHizyj dals™ ) .

IdedzdsctOW dyuiMSd2 Midmss
l sdsiOtejo ¢.1. [ OMmsdlsjd dr 2 &de L C
/17060LdzdS ¢lEjHbwO®woj el  ijBlsdz@D 00 e
163.

s AfJffry ¢csofrr1r3 1{tdre

U..3dzj d3gj dzls! pOBIsT dzj dz€ s
1 jtediMCd?2 ctsmMkzHOteMmlse j dzdezr 2 dzOyd sdzOdz!
Zdzdo j en49B0, <¢. 1 jted3', kZdz. 1 ECd
e-mail: klementevatatyar@gmail.com
[ sCIstste Bdsdztedu MIditsdz®hi dzesf @l j M

Abstract

Geobotanical description in Stone Town was performed. 23 species of
higher plants belonging to 19 families was found. Environmental analysis of the
study is being given.

Keywords: phytocenosis.egbotanical descrifun, Specially Protected Area
¢St one Towne, geol ogi cal monument .
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MC Odzs dzOL Odzd & Bd yHE mMf OMOIsj dzw d&3q [ ywu,
My j dzj sdzs e Odgds  1CjttOMC s tetso tsH d 3" 4 o s O
i d ctsudasd s Hy dzwils s Od3j dedzr 2 | StetSH  da
Cltster j  tlsdzdy0os smw . |injstdwifsiedd § Pk dgiad © d3d
EZORBHdlsmMw o JtjBYyYddhésd ©oO2tdj d 0
ntejBIO [ EZHYdNSd?2 w2, OB Misdzs IsdzOw o
tctso dzj d3 dsstew . Jdz fteijHMmMlsOodzwjls MmMtsB 2
fdzts ) j dedz" 2 B dz€ sL j teded Mls " d3d CoaOteyjo’' &
C OteB 5dz0O, Clsster § wo dzw e Isfpw yofmilss &
Wsttd3ddtetso Oo h j 2 mw 9 HJ dz Is g Bsdz " 52
Gz s8¢ dd@®dL 2 Hds, 8lstejh ddzOd3d " dqteddzts?2 sis
d3d ted H d 5020 dz! dzts O3, sO¢ d 9 hdieslsdesdz
ddzdze L ¥ GG dzzBtsSdrHdE 2z GdzBs  j &Y NdgeC O h ¢
Fdtsyj ¢ d fjtej zdzC 50 Htcd o dzjhitptperm OB totsh
kray.ru/pam086€L.htm http://nashural.ru/Mesta/kamenrgprod.htm).

1 s BtSLS@szts[@tBOwcfqur]Qtsdz,lz 02 sdzd tsts9 Odzd
cO2tsdzj -ditcy ydesls OV ¥ dalznr f o fidetsaiotsn - j dzts o
fdrilsser 7 dzj Mtse ( Rdzdz® Mistcd tots 9 Odzdzr 2
ljtedimMEses CtOW, 2007) .

[ dzw Zyomlilsded ¢ 59 f tetsc tc Odzd3’ d3d 3 H 2 dz0
h € sdzr ClidBlesdtsedud MSdy ftessdzj d3" 1 ted
1 CMmMeEtemdw dzo Is j tote d ldststafdug fr) SHEOMZS off O d3 el
dlsHj dzZsO3d Bdtsdsecdy Misets WOCEd IsjlsO
ZOyYydsdzOdzr dese s dMmMMmdzi Hs9 Olsj dz' MESEts kdzd
[ Otels” dzgj dz6 5 1. ¢ . , Zklstseo 52 [ - R. d L
t smMmMd2 ME s ts Edzde jemMdlsjlsO m.icdzy BB digpts
fosojHjdg 8 OeckMksO 2012 ¢. HOO GjtsB
| StetsH j .

1 jtcotsy GJitBBlOdd yj M< ts4 st d MOdad
dzj f smtej HMiIso j dedats 2 BdzdL sfMisd Bl IIstejh ddz
ftocsrsHdIls Bdz " 5§ Csdzd yj Mlse Nz ted fmisd
582 24B@A57.63347A. ¢ Cdnyfipls tsfoydf®@w iy A lg Iodsts dz
1 OL 9 Oddd OMmMsydoydd: Jd ded¢ yj teded ydz
wiglzfg CeCEhCddzO dz' de@ea dpovapta\Vpeipivns o s6 s
myrtillus-Polytrichum juniperun) . Il mMijets B dzOtclzy j des 17
tcOMmlisj dzd 2 , Slsdzsmw h = Mw ¢ 14 Mmd dgd 2 f
G jtBBlsOddyi MSitsets tfdmMOdedw BM dz o' BteOdz
O dzf MEtsdzr €5 HiMWwisCBe dBilstetses sls Eyom
fsHO jtoy jdzdgr 2 Odzstest 5¢j dzgdesdzze o dzd W dzd & .
057.63% 1 A . 1 HJ M f swedw jlsfmw sO¢ oOw W
BztcOo j 2 dzd € ( Hdzd d2O = 2 d3, or Msls©®=0, 8 d3,

c
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http://nashural.ru/Mesta/kamenniy-gorod.htm).Геологический

i opissydor M2AZC dsd@assodidj OMMsydoy
Yjtedzdyder 2 g ftcoj sBZOHOdzdj 5 9 dBshtsoatsdy v
(Betula pendulaVacdanium muyrtillus-Dicranum scoparium . l mMjet
sBdOtlkzy jds 17 odHte orf Mhdrn t©0OMmisj dad 2,
10 tfdMmr a0j &3 = Zyomlsc ©0n &0 (o j ten dzts
94 Its¢, B MO fsyYyas © JwWOCIsduimMeéd ¢t
sztedMisdyud MSdj bddddsslyf * P yCQlEs ¢ ® SOGC Y J iy
CsMmisteso dn, Bsdz "8 Ctdzduyd mMlsets € Odzdzj 2
CoOteyjotets fjmMyoddeco. 1tosBder j ff dzsh OH
Ctelzf dzr d3d 9 Odzlz dz0 d3q CoOteyjotsets 4 MmMyod
Zo dzOy dzf el Olstsydets] . OB EME bodetp glzy dz” 2. dal
B dZC 5L jedzdmlsr 2 CoOteyjor 2 §jnuGdds J ¢
10 bjtttedlststedd sOdij dzdesEts CEBESHO B
or mh dn tcOMmisj dzd 2 , sldzsmwh domw € 19
Rosacead tc W B-(SdgBusaucuparial. ) , 4 SiMRizBeeag i d - Is O
md B d tc-fABig@gibiricaLedeh , | dzz MRjceaplwimal@deh),
1 Jj ey L isBetulgcead B j toY L O -tBetdwapdnda@Roth BJtYLO
B j dz@BetulaalbalL. ) , 1 J o jEndcadceael Y J tc deffdtdDium
myréllus L. , B tc EVfad@didn®itis-idaeal. ) , [ didtjlidceae j
( BO2 ded € H 9 4z Majantlsedzun? bifolium (L.) F.W.Schmid},
[ d te fpd dzt8 o Myjsinaceae ( fjj H d3d Yy dzd € J-oTaamthlis 2 M ¢ d 2
europaeaL. ) , 1 dz@lacemd ff tsdzj o d y-QAgrisstistzEuiBLY.,
3w Is dzd €  dgdfi MADdzgnBUA L. ) 1 9 tSiL GadyaptyiBgeae
(vMC sdz¢ O +H Cemardnitsl@steoidesFries ) sdlsidzed C s
Juncaceaé s} d ¢ O o tsHmmUlpdilsa@w) Wil l d. ), r d di3sts
T Caprifoliaceae (- dzd tuzged bofedli® |i.)c dzO W
l sHistotsy deif Peamj agi naceae ( {f-shastagsy dzd €
majorL . ) , ] M€Yy pBer §ceaCarekspmMt¢,0 v j dzdfIsj ted
i Thelypteridaceae (W jBhedomeriscabimectijis w L ™ o
(Michx.) WattiDi cir phta@dztaize’ ] Hsdifiste @ delzz’ 2
Dicranum scoparium Hed w. ) , ¢ dzls s H Entlztiotstaceag
(fdzi otesydblzdz - zPteyrazijnt Oschreberi ( 1 r i d. ) Mi t
Il sdzdlstcd kR tPooljyt ri chaceae (SE2CEhCdd d
Polytrichum juniperinumWi | |1 d . ) , T Mndidajcoe agje - Mnidpolzd &z 3
sp. ), 1 d dzts CHsydddojcod nji ac e ae (ed dazts€ sdzd Iz d
Hylocomium splendeni Hedw. ) 1 S. 1 Glypnaceae| d ff dzts
(T Isddzd 23 ¢ tR}ilmn mﬁmmdfstrehsm(Hedw)De Not.).
1 ted Odz0dzd L § 9" W o dzj dzdztsG s Wdztsted fils o
GJBBBISOd i MEdn s qﬁdedetslsdztﬁf@th@fqmsfr]JQ,
fMdzj HEE W dd3 B sRBOM
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30%-dzj fndats 2 (S@rbusadcuparal., Betulaalbal., Betula
pendula L., Vacénium vitis-idaea L., Maianthemum bifolium (L.)
F.W.Schmidt Luzula pilosalL.) Willd ., DicranumscopariumHedw);

30% - Is j dzdzts - 9 (F 2004 H2SADIes sibirica Ledeh, Picea
obovataledeh, Trientalis europaeal., LinnaeaborealisL., Hylocomium
splendes (Hedw) 1. S. G., Ptilium crista-castrenss (Hedw) De Not.,
Mniumsp.);

13% - Odzls e ts ff 5 €3] adzflal @erastium holosteoides§ries.,
Plantago majoiL., Poa annud..) ;

8%-sf zh jdgjdipdzts?2 (2 odHO: Pl eurozium
Polytrichum juniperinum Willdy)

8% - Is OY 3 ¢ 92d H\&ceénium myrélus L., Vaceénium vitis-
idaeal.);

4%-sq 2h j (1dzrdAAgrostis tenuid..) .

15 tldsh jddss @Oty pddsr j] odH' (HE

78%-d3j L slstctsW r  $oitbBs aacdparidg Abiessibirica
Ledeh, Picea obovata Ledebh, Betula alba L., Betula pendula L.,
Vaceénium myr#llus L., Vacénium vitis-idaea L., Maianthemumbifolium
(L.) F.W.Schmidt Trientaliseuropaeadl.., AgrostistenuisL., Poaannual.,
DicranumscopariumHedw, Luzulapilosa(L.) Willd., LinnaeaborealisL .,
Phegopterisconnectilis(Michx.) Watt, Pleuroziumschreberi(l rid.) Mitt.,
Mniumsp, Cerastiumholosteoides$ries);

4%- ts dzd ¢ s I91eetsd Polytrichumjuniperinumwilld .);

4%-1 zIste @ ¥ ¢ Plantago majorL.).

15 Sldsh jdds ¢ 9 6oOdighoY BC gL :

43% - d3j L W (d0ser d H: tSerbusaucuparia L., Abiessibirica
Ledeb, Piceaobovataledeh, Vacéniummyrgllus L., LinnaeaborealisL.,
AgrostistenuisL., Plantagomajor L., Poaannual., Pleuroziumschreberi
(4 rid.) Mitt., HylocomiumsplendengHedw) | . S. G.);

28% - cdctotsdzj L(BsW d lB:sMaceénium vitis-idaea L.,
Maianthemum bifolium (L.) F.W.Schmidt Luzula pilosa (L.) Willd,
Trientaliseuropaed. ., Ptilium crista-castrensigHedw) De Not.)

8% - C MJ tetsd3j W2o¥dHI®lytrichum juniperinumwilld.,
Dicranum scopariuntHedw.) ;

7%-d3J L 56 d ¢ (&t i Bdsula penduld..);

t OMmis jfdsd Wisls dzts h § dzd ¢ tOL ddydz dd Ekmaoz
Bsy dzes t6OL HJ dzd Is/ :

56% - Is j dzj o ' dzsydzd o ' JorbusduBupamad x Abies
sibirica Ledeb, PiceaobovatalLedeh, Betula alba L., BetulapendulaL.,
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Vacénium myr@llus L., Vacénium vitis-idaea L., Agrostis tenuis L.,
Cerastiumholosteoides-ries, Plantagomajor L., Polytrichumjuniperinum
Willd ., Pleuroziumschreberi( #id.) Mitt., Dicranum scopariumHedw);

26% - Isj dzi dz¢e B dor j Mai@nthemuftbiobum (L.)
F.W.Schmidt Trientalis europaeal., Luzula pilosa (L.) Willd., Linnaea
borealis L., Hylocomium splendengHedw.) 1. S. G., Ptilium crista
castrensifHedw.) De Not.)

4%-f o j Is ts dz#(BaddpRogannua L.).

1wy s iestsrizdz] teiaffyls fo @6Y toj H da@av & Is W

34%- O dzj d3ts W8p df'H: Bldessibirica Ledeh, Piceaobovata
Ledeb, Betulaalba L., BetulapendulaL., Poaannual., Plantagomajor
L., AgrostistenuisL., Poaannual..);

30%- MY st (Bdg g H: Bleegopteris connectiligMichx.) Watt,
Dicranum scoparium Hedw., Pleurozium schreberi (I rid.) Mitt.,
Polytrichum juniperinum Willd., Mnium sp., Hylocomium splendens
(Hedw.)l . S. G. Ptilium cristacastrensifHedw.) De Not.)

26% - 1 dzls ts d3ts B dpdd" H: tSorbus aucuparial., Trientalis
europaea L., Cerastium holosteoidedries., Vacc2 ni umL,myrt 2|
Vacc?2niideeal. M uztla pslosalL.) Willd.);

8% - O 9 Is 5 dXpdzxf HM&aianthemum bifoliunfL.) F.W.Schmidt,
Linnaea borealid..).

1 5 Y wddpyide s i ls tdf Qidsjndscp, j ¥ dz2 MY |
orHjdzdIls+ odHT :

21% - 4 dzH B L ts Bro|tsir tSerbusaucuparia L., Vacénium
myréllus L., Vacénium vitis-idaea L., Maianthemum bifolium (L.)
F.W.Schmidt LinnaeaborealisL.);

21%- O dzj d3ts T5to terH: Alessibirica Ledeb.,Betula albal.,
Betula penduld.., Picea obovatd.edeb.,Plantago major.);

13%- O 9 Is 5 {3ota] HT@entalis europaed.., Agrostis tenuig..,
Cerastium holosteoiddsries.);

4%- O dzls tc ts f1t® Y #Ptwa annud..);

4%- d3d tc d3j S(IsemdsHuzula pilosaL.) Willd ).

Is dbtseOds  ¢MSktemdd d ¢4 B BIsOdzd
fC oL Ol! , vyt & f(odbyddd slddyd 2 i
sfrls f) EuyjBds?2 §O0CkdSsd fs BSEOL d
tcOfmlisj dzd 2 8dz0 uggtss2dzts B OL § 4 telf3 figists dsts

1

difdj Hse Olsj dz MC et kddo jtemdlsjls A
[r dzOB dzt H O dzqd Lesdsedyd M d4 f tetsB ¢
fsojHjdd] bkzttdMmlssea, dzjls tsBtStolzH r
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vOCdd SBLOLEd, &O kjeedsstedd §OdYI

HOz' dgj 2h dJ Whstedmisdud Maj kxinmdaj H 80
ofns Isjtetedlststeds s OB dzdesets | SteSHO.

ldBdzdtsetecOWdud MEd2 Mfdmse

1. Rdzdzt Misteftetse Odzdz" 2 ttejHj dzdlsj dz! tc O
4. 0. Joy mMdetse , (-4 . 0Wdddes, v. l.stsL
HCIsste® B dsdz ZzOk ¢ j ed3'd:. o ded >nalsd Oc
2007.743%n. , fm d dz.

2. Joymdzse d. 0. 1 dstcOL destsBteOL ( § g +¢
Fyise. fYssmtsedy s kZyjBdts?2 fwOCIsdsEy
1 jted3. -Bisinj tedgidg 1 123010 9. , d dz.

3. ldtsdatsedud M dJ fORWIsdzd S d 1 jtedimMEtsets
(sMmisOdzyr 9" of) ®dpd DEA )/ (4 Stedz 2 d dzfr
t o1 . RhitR/Apermkray.ru/panf80-1.htm (30.08.2012)

4, 1 Oh LtcOdz/ / s Od3j dzdz" 2 | Btets
http://nashuraru/Mestakamenniygorodhtm (30.08.2012)

Pt RICVIOUVRE JrdarvdAR[LV 1L 3IM RYLUT [ se ]
I CsfJLLlRrRY[(t#SRM Rt [T [ldLRCM U[ITIR
gl ol ored lrtfusfid stoc
[ . bsCEC.drOCM J o
1 jtedBMCd2 cetsmbkzHOthise j dadz” 2 dzOyd sdzOdz! o©

dzdoe jtemdIsj s, 614B9qtc] an@il: 1 5 tc dze z o
makseewi@gmail.cont m.v.kokurkin@gmail.com
1 Okyder 2 tekCtseotsHdlsjdz : Mmls. ftoj f SHO:

Abstract

This article considers the possibility aking vegetation indexes in the
study of vegetation. The current state of protected areas of northwest of Perm region
has been evaluated.

Keywords: vegetation indexes, NDVI, LAl, Earth remote sensing data,
protected areas, bioproductivity.

]l ftsmdzj HWzj § d plcQdyd sdzedets ] L sdzH Jots e Oc
fesydtsy &jMmiss o MdMmisj i Mejrnmlse, {1
B dzd s stcd dzeg © sCtekzy O h j2 Mtej HT . s sMda
CozsmMmOdz! dzr | oL d3tsy detsmis d H dzw B d
ftesdmrtsHwhdn 9 sCtelkzy O h j2 BdgjsdBH JS,0C H (
CzsB Odz! deséts, IsOC d dtsCOod desegts dBOMh s OFE

MOtOSIsjteds d3 GedL dzOStsd3 tOMisdlsj dz' dz
W dzw j Isfpw M4 ClstcOdzr dzOW Slstc Oy Ols§ d
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nOLOCIsjtedL s h Owimw Btsd h ddi3d tOL dzd yd v d
tcOL dz' n Hdzd dz o tsdzdz. 1 0 sy jol Kiitplsgh d d
sftejHjdzjdeder 7 COdZOdzZOR, dJdaW stcd3OIsd o dz' =

Bl jClsO, d tOmyjlko ft +Ildd L dzOyj dzqd
sBi jSIO fMtesdlsMw dLB®LOYjddj, Mlse j
COYHBR fdCMmjdj, ust d Lo gl JqardH j

syJddls: jets fr]tsfr]ISBWdchJ

l J6jilsOydtdedz i?2 § CdpHL Xy dz! teOmMmydlsr
tejLlzd IOl fjttOyd?2 M tOLdr i3d MY J S Iste
HdMIisOdeydtsdedztsets L sdegH dtetsa Oded v , d dad3jeh
cOMisdlsj dz' desMisd o HOdgdesd3 § S fj dzi fydad o3¢

wlzh jinjsle Ctdzs 160 oOtedOdzstse 9 j G j
sHdd B dL Sttt dksta@izglkigy OV R s dzts
ddzn j S tOMmlsi Isfjtals iesdls d € sdzd g Mlse § dzdz 2
Wskstsmddasj sduj MSd OFS Isd eidas@H j & dys dsRdififis 5 o
ftso jtornidasihizgh | dggePtofiplr? 5o jtorn desfilsd dzd fy
f &zsh Ond EyOmlksso [1].

1 dzts s dzts fiy ls cOfmisdlsj dzt detslsd ( NDVI )
dLtsBtOY jdzd¥ 0o de® tcOL dzdyd ddzlsj dzind o dz
CtoOMdetsds d ddaWcOCtOMdesds HJOf OL tsdzj ,
ddzls j demd o detsfyls j 2 | detetz@ B §H B OB Hted v o d dz
CteOMdets?2 yOMbswis M jCltcO, ftod totsH dz j
tcOMmisdlsj dz' detsfls: v , dasj s ls WdSMmdictse Odadzt
fsLotsdY jls dMfsd LssOls! sl §f OwOdj ste

t Ofmyud Is NDVI O shdetse j ) dedzdz € s 0 1
fsLotsdYjls 1WWjiClsdodets tejh Ols! L OH OYd
sjtetedlsstedd, bOSdj C0O¢ tyjdklO Bdttej ik
dzj Mtse, 1 WWjCldodetsisd MdMmlsj s o) dzd stc Oy
zj Mder 7 sy Ose, Bsded Isstcd dz¢ s 2ZMisT dzd o
foy Mdsj ccocets fsCtse O, dzj fMdyr 7 tkBGS,
[2].

LAl 7 tsilsdetsh j dzd § il B30 te dzts 2 fs0jton
(sHdsMisssdadz) 2) d Reotd (ftdds?2) € jHC
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ABOUT NEED OF CREATION OF NATIONAL PARK FOR
PERM REGION

A.A.Zaytsev
Perm State University, 614068, Perm, Bukireva str., 15,
email: zaytsev@psu.ru

Abstract

The description of especially protected natural territories of Perm Krai
located in different parts of the region is given. Information on a current state of
EPNT and influence factors is providdde ed of creati on of kIl as
is noted.

Key word: especially protected natural territories, national park, cluster,
factor of influence

Preservation of landscape and biological diversity in the world is
recognized as absolutely necessarydition of a sustainable development.
The conventional reception of preservation of a biological and landscape
diversity is creation of especially protected natural territd{ieaNT).

Protected territories carry out some functions, the main among which
are preservation of undisturbed or protogenic ecosystems, maintenance of
ecological balance and restoration of the broken ecosystems. Also protected
territories have recreational, ekolegdormative and research value.

Perm Krai one of regions where the brstof existence of especially
protected natural territories totals more than 60 years. Protected territories
are inseparably linked with the Perm university. Strengths of university
scientists described and offered to protection many territories whidecher
subsequently in a uniform regional network. Formation of scientific bases
of creation of arEPNT network is inseparably linked with a name of the
deserved professor of the Perm university, the doctor of geographical
sciences George Anatolyevich Vorondwxactly thanks to its efforts two
reserves and ten of regiorfBPNT are created. Exactly thanks to its works
the EPNT network received scientific justification, and in Prikamye the
register oEPNTfirst in Russia is created.

Today in Perm Krai there ar2 federal EPNT i the reserves
"Vishera" and "Basegi", 263 regional and more than 50 local protected
territories. The total area of protected territories makes 1 million hectares
that is comparable to Jamaica Square, Cyprus or Lebdren.sizes of
proteced territories are various. Largest of them have the area more than
100 thousand hectare, and the area of the smaliest less than a hectare.
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Protected territories of Perm Krai are very various. It speaks variety
of an environment of Perm Krai: theestern and central part of the region
are located on the Russian plain, éasfthin the Ural highland.

In the northwest of edge the taiga woods and lake and water and
marsh ecosystems are protected.

In the lowlands dated for valleys of Kama and itgéet inflows
huge marsh massifs are located. On coast of the rivers which flow down
from the Ural mountains, the rocks having landscape, geological and
botanical value are located numerous.

In the east of Perm Krai mountain ecosystems and ridges aretsubjec
to protection, many of which are only slightly changed by the person.
Exactly here the most beautiful protected territofigbe reserve Vishera,
Basegi, the Ridge Kvarkush, Zhigalan's falls, Oslyank's mountain and many
other are located.

In the southwst of Perm Krai the remains Bfa m giiesforests are
protected.

A little the southeast part of edge differs from other plain. Thanks to
existence of calcareous and plaster breeds here the-$tepge flora, not
characteristic for so high widths wonddty remained. For example, within
fiPrerm Serginsky of the Kkarstic stony steppe ASpassky and
Podkamennamountaing are located the most northern in Europe habitats
ofafi St i p a L andi@herhikovsky pine foreéti the unique habitat
Astragalus kungurensisOne of places where in the small territory the
variety of unique geological, biological and landscape objects is combined
is "Predualye's" landscape wildlife area/

Creation of the pretcted territory at all doesn't guarantee full safety
of the nature in their limits. The condition BPNT affect both natural, and
the anthropogea factors leading to degradation of protected territories.

More than 8 years we are engaged in monitoringragfional
especially protected natural territories. It allows us to draw some
conclusions on their current state.

So, if to take for a standard not degraded, natural complexes not
broken by the person, the condition of @PNT will look as follows(table
1). Degradation is caused influence of natural and anthropogenous factors.
We allocated 9 factors.

74


http://ru.wikipedia.org/wiki/L.

Table 1
The condition of EPNT of Perm Krai

Condition of EPNT Piece
Not degradated 44
Very poorly degradated 164
Poorly degradated 43
Middle degradated 3
Strongly degradated 2
Very strongly degradated 1
Total 257
Table 2
Factors of degradation EPNT
. Pieceof Square of Degradation
Factor of degradation EPNT EPNT, ha EPNT
Creation of a wood infrastructurg 190 657,9 14
Cabins 240 4489 1,1
Recreation 146 323,6 1,0
Wind 8 0,4 0,8
Settlements 30 4,4 0,7
Agriculture 72 19,2 0,6
Fire 8 0,1 0,5
Transport 10 0,9 0,3
Production of mineral resourses| 10 2,8 01

Apparently from table 2, recreational influence is very essential.
Creation ofnational park will promote decrease in recreational influence.

National parki the territory combining functions of conservation
and a recreation. At the expense of zoning of the territory and nature
protection arrangement, recreational influence in natioparks is
minimum. For Perm Krai optimum creation of national park, the klasser
type consisting of several parts is represented. Parts are located in different
natural regions of Perm Krai and reflect a biological and landscape diversity
of the region.

In total we allocated 11 clusters where it is necessary to create
natural park. It is necessary to note that some clusters coincide with already
existing regional EPNT of other categor{table 3)
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Table 3
Clusters of national parks

Name of Square
cluster thousand, | Mail characteristic of cluster
ha
1 2 3
Adovo lakes 81.9 Key ornithological territory pf Russia, preservapc
rare and endangered species of plants and aninj
Kvarkush 89,8 Ecosystems of a subalpine belt
Berezovskiy 150 Geologlcalobjects_, preservation rare a_md
endangered species of plants and animals
Mountain .
Oslyanka 33,7 Ecosystems of a subalpine belt
1 2 3
Preservation rare and endangered species of plz
Okhansk bor 10,2 and animals
Sylvenskiy 47 Preser\_/atlon rare arghdangered species of plant
and animals
Osinskiy 145 Preservation rare and endangered species of plz
forest ' and animals
Tchusovay Preservation rare and endangered species of plz
. 11,0(35,0) -
river and animals
Kueda forest 255 Preser\_/atlon rarend endangered species of plan
and animals
Karagay forest 261 Preser\_/atlon rare and endangered species of plg
and animals
Severe Preservation rare and endangered species of pl
. 57,9 -
Uvalskiy and animals

Creation of national park will promote environment preservation,
will allow to optimize recreationdhfluencein especially protected natural
territories, will create favorable conditions for development of the organized
active tourism.
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SUSCETTI BIAFRANA CON METODO MULTI -VARIATO
NEL PARCO DEI NEBRODI (SICILIA)

G. Agnesj M. Mingoia
Uni versit”™ degl:i Studi di, Pal er mo
e-mail: matteomng@hotmail.it

Abstract

Using the methodi mu |l t i vari atedo we have devel oy
susceptibility about the natural park of nebrodi. We considered three types of
landslides: landslides slide, dripping landslides, landslides complex. About the
factors of landsliding we chose thesé, the lithology and the use land. We built
the paper UCU (unit of unique conditions) and overlaying the UCU paper with the
paper of landslides divided by type of landslides. So we realized the susceptibility
papers of Nebrodi area.

Keywords: Landslidessusceptibility, unit of unique condition, landslide
slide, landslide dripping, landslides complex, slope, lithology, use land

Lo scopo del presente lavoro consiste nel valutare le condizioni di

suscettibilit?” da frana nel Parco C
interesse naturalistico ed ecologico della Sicilia, partendo dal
riconoscimento dei fenomeni franosi in atto, per giwnr e , grazie al
di un Sistema informativo Territoriale (GIS) alla redazione di cartografia
della suscettibilit”™ attraverso unoa
presenti nel territorio studiato. Il metodo scelto per la realizzaziefla d
carta della suscettibilit”™ da frana
multi-parametrico implementato in ambiente GIS. Generalmente la prima
fase di applicazione dell danal i si St
carta inventario ddenomeni franosi e nella individuazione dei parametri di
franosit?’ pi % appropriati. Lo studio
procedur a utilizzata ~ inoltre stru
aggiornata in funzione
. dell 6aggi or baacment o
- " dati dei dissesti. Durante la
- pri ma fase, S i

l 6anal i si spazial e
esame intersecando la carta

| g inventario del P.A.l. (Piano per
&WM | 6Assetto Il dr oge
relativa alle tipologie e al
numero di eventi franosi
presenti nei Parchi égionali

Figura 1 Carta dei dissesti presi in esam
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Siciliani, con la carta relativa ai confini geografici dei Parchi stessi; da
guesta intersezione =~ stata ricavata
tipologie ed al numero di eventi franosi ricadenti nel Parco dei Nebrodi.
Come fattori di ontrollo, sono stati scelti, a scopo didattico, tre tipologie di
frana ritenute rappresentative dei f
della zona di studio:

- 1) Frane tipo
o +  scorrimento;

= 2) Frane tipo colamento;
u ; 3) Frane complesse;

Ottenendo cos?® una
alle tipologie franose prese in esame
ricadenti all dinterno

Figura 2 Sovrapposizionecarta della  Nebrodi. (FIG.1). La seconda fase

pendenza e carta dei dissesti presi i costituita dall oid

esame fattori di frano$ t A tale scopo
sono state scelte tre variabili:
1) Pendenza;
2) Litologia;
3) Uso del suolo;
Tale scelta =~ stata effettuata in
come fattor.i predi sponent . Per ogni

successivamente sovrapposte alla carta
dei dissesti(Fig.8-4) elaborata nella
fase uno in modo da poterica ol ar e ¢ 0O ¢

"

= la densit”™ di area per
= di frana e per ciascuna classe (rapporto
- tra | 6darea di frana in
- totale della classe stessa).

La pendenza =~ uno d
Figura 3 Sovrapposizione carta pi Y% =
litologica e carta dei dissesti utilizz == :

ati per =

la valutazione del Z it "
€esso  strettament = i ncl i

dei possibili piani di rottura. Il layer della ’

pendenzessoin foenmto raster e ... . .

rappresenta il gradiente del piar Figura 4 Sovrapposizione carta
usodel suolo e carta dei dissest
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tangente alla superficie nel punto considerato, nella direzione di massima
pendenzaDbet er mi nata | a pendenza si T pro
stessa individuando 4 classi, scelte sullsebdi valori soglia ritenuti critici.

Nella seguente tabella (Tab.1) viene mostrata la distribuzione areale

dell e cl assi di pendenza e la relati.\
su di esse.
Tab. 1
Distribuzione areale delle classi dipendenza r el ati va densit”™ d
franose
Classe Area Frane tipo Frane Frane tipo
dipendenza m? scorrimento complesse colamento
<15% 98319 0,0069 0,0412 0,0074
15%-20% 175889 0,0065 0,0424 0,0074
20%-25% 201378 0,0057 0,0336 0,0025
>25% 51007 0,0060 0,0182 0,0001
Tab. 2
Di stribuzione areale delle cla
frane
DESCRIZIONE area nt scorrimenti complesse | colamenti
Alluvioni 6403 0,0034 0,0745 0,0066
Arenarie guarzosteldspatiche 57166 0,0054 0,0058 0,0012
Calcari marnosi, Marne 8409 0,0134 0,0134 0,0006
Brecce dolomitiche, Doloareniti 5989 0,0037 0,0254 0,0017
Conglomerati poligenici 1766 0,0000 0,0000 0,0000
Calcari 4783 0,0013 0,0056 0,0008
Quarzareniti M. Soro 188951 0,0049 0,0414 0,0039
Detrito difalda 9461 0,0021 0,1222 0,0502
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Tab. 3

Distribuzione areale delle cl assi
franose
frane colament
TIPOLOGIA Area m? scorrimenti complesse i

bosco misto 2107 0,0000 | 0,0000 0,0000
conifere 195 0,0000 | 0,0000 0,0000
frutteto 2095 0,0086 | 0,0076 0,0010
macchia 17560 0,0295 | 0,0330 0,0024
seminativo semplic§ 14428 0,0151 | 0,0231 0,0266
zone umide 636 0,0000 | 0,0000 0,0000

La litologia = un parametro derivato da una carta geologica
georiferita e vettorializzata Questa™ notoriamenteconsideratauno dei
fattori predisponentpi“zimportanti nella valutazionedella suscettibilit da
franapoich®condizionai parametrimeccanicidel materialee quindila sua
coesionee resistenzal taglio.
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Sono state individuate 8 <cl assi i

intake | | a 2, che mostra | e diverse <cl as
colonne a destra si osserva | a densi
nel nostro studio. Léuso del suol o,

di una frana, rappresent se N
importante, sicuramente quello in cu=""
| 6Guomo maggiormen g
in senso sia positivo che negativo. L
copertura del suolo, infatti, ove assent

+

venire

o degradata pu, i squi |l |
== + T
8 Figura 5 Sovrapposizione cart:
- UCU e carta dei dissesti
della regimazione delle acque
g superficiali e conseguente
predi sposi zione al | ¢
il ol fenomeni di instabil
Figura 6 Carta invece adeguatamente presente sia in
frane di tipo scorrimento termini quantitativi che qualitativi,
pu, garantire me +t" ai

versanti. La tabella 3 mostra le ==
tipologie di uso del suolo ricadg
nel Parco, la loro distribuzione

& 2 ’ e
';fA_ ;1 \’k}t Figura7 Cartas uscet t it
e B L AR g 4 frane di tipo colamento

TR SIANG S R N Re

,,’._’o_",; wl‘.ﬁw 3reale e la relativa

i o o ensit dell e tipolog
Figura 8 Carta s franosi. Nella terza fase le carte
di tipo frane complesse tematichesonoquindi stateanalizzate

in funzione della carta dei dissesti
precedentementglaborateottenendacog il valoredi suscettibilit dafrana
di ciascunaarea ricavato mettendoin relazione spazialeciascunacarta
tematicarelativa ai fattori predisponenticon la carta dei dissesti Come
parametro fondamentale =~ stata util:@
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rapporto tra | darea di frana di una
I

stessa. Dall a combinazione dell e car
realizzare lacast del l e unit?” di condichg oni u
messa in relazione con la carta dei dissesti suddivisi per tipologia, ha
permesso di creare tre carte temati cl
Parco dei Nebrodi (Fig-8-8), una per ogniipologia franosa presa in
esame; in queste carte sono state ¢

relazione alla combinazione specifica dei fattori predisponenti presi in
esame.
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GEOCHEMI CAL PRELI MI NARY STUDY ON COL
VOLCANIC APPARATUS: THE PRESENCE OF ARSENIC

E. Aleotti, A. Fiorucci
Politecnico di Torind DIATI, 10129, Torino, Corso Duca degli Abruzzi,
e-mail: aleotti.ema@gmail.com

Abstract

The research aims to analyze and assess the concentration of arsenic in the
Castelli Romani area, near the city of Rome, Italy.

The sampling, carried out in December 2011, involved different areas:
one in the rim of the volcanic aquifer and one in the middle of it.

Have been found high concentration of arsenic and other metal above the
legal standard that make the groundwater, collected from wells and springs,
unusable for human ceamption.

Key words: arsenic, Colli Albani, groundwater

Many trace elements are playing an increasingly important role in
determining the potability of groundwater.

The presence of arsenic in the aquifers of Colli Albani volcanic
district, which has beembwn for many years, has become a issue of great
environmental importance. This is especially due to the establishment of a
new legislation on water human consumption.

The following objectives have been set up:

¢ Defining the physical and chemicaharacteristics of the water
belonging to the volcanic aquifers in the Alban Hills, located in the
Southern East region of Rome.

¢ Verifying the presence of arsenic in groundwater and analysing the
distribution of such element.

¢ Assessing the most effectiveaw in removing the pollutant from
the potable water.

Firstly, it was necessary to rebuild the geological and
hydrogeological framework concerning the basis of previous studies and the
distribution of arsenic in different environments and among differaskisto

The apparatus of the Colli Albani volcanic, is placed in the volcanic
region of Central Italy, formed in the Pleistocene. In the central part of the
volcanic complex, significant infiltration of water favours its flows into the
aquifer in which the wr streams, with a radial and centrifugal spin,
towards the more distal parts.

Three sources (CA) have been sampled. These are located near the
volcanic central structure, together with seven wells (AP) distributed in the
most distal part of the aquifend 1 source (SE) belonging to the complex
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g ool carbonate of
4 Lepinis. The latter
has been chosen to
o make a
. A comparison  with
the presence of
, : arsenic in the two
PR different
} hydrogeological
complexes.
Through
the analysisn situ
Sating : and in the
: laboratory, facies

Citta del Vaticanoy"Roma
W

Ardea cAP (

o Anzio

of the analyzed
waters have been
established
together with the concentrations of several metals. Using the diagram of
Schoeller, a complex heterogeneity has emerged, which is related to the
concentrations of principles ions, especially in correspondehtiee anost
distal part of the volcanic system. Briefly, the sources appear to belong to
the alkaline calcium bicarbonafacies while the wells tend to part of a
calcium chloride facies even if maintaining a highly presence of
bicarbonates and alkaline.

The results of metal concentrations analyses confirm the presence of
arsenic above the MAC (Maximum Allowable Concentration on the
Legislative Decree 31/01) in almost all samples. The geochemical data
obtained in this study confirmed the presence of arsarich has natural
roots, not necessarily correlated to the upstream hydrothermal deep flow
which is rich in arsenic, as it has appeared in the study of the other volcanic
districts of Lazio and Tuscany.

From this study it can be deducted that the higklleoncentrations
of As in the more distgbart of theaquifer examined could be explained by
the long path that the water follows underground and by the limited
contribution of infiltration, which is lower than the values registered in
higher located aes.

Moreover, it has been noticed how the higher concentration of
vanadium, selenium and fluorine, with respect to legal standard framework
is mainly due to natural factors.

Figure 1. Photo of Colli Albani and Lepini Mountains
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The valuesof the respective concentrations of the relative elements,
found duringsampling, and the MAC index relating to such elements, are
reported in table 1.

Table 1
Pollutants concentration and MAC
Arsenic [ppb] Vanadium [ppb] Selenium [ppb]
AP1 18.90 43.51 20.03
AP2 15.97 46.41 30.52
AP3 19.80 39.01 45.70
AP4 15.28 35.66 26.10
AP5 23.38 55.97 6.36
AP6 22.52 55.81 8.39
AP7 27.62 71.39 7.75
CAl 12.83 46.26 3.33
CA2 8.90 42.34 3.36
CA3 6.81 32.49 2.84
SE 0.46 1.01 1.57
MAC 10 50 10

It is worth noticing that the high concentrations of arseeiected in
this sample are lower than both samples either in different areas of the same
volcanic district, and samples in adjacent volcanic districts. This
consideration does not justify, in any case, the concealment and denial of a
situation harmful tahe population which benefits that resource.

Known the difficult situation in
system stands, and known the several problems that need to be addressed to
resolve this crisis, it is important to monitor the water levels ofitfierent
aquifers and to control the water quality, with particular regard to the
presence of arsenic; if the content of this metal is higher than the MAC, it is
necessary to provide adequate systems to reduce these levels to the limits
imposed by the Eopean Community.

In the water extracted from the wells, anomalies on the content of
alkali chlorides and sulphates were found: these abnormalities may be
related to a phenomenon of marine ingression. The values obtained in this
campaign were compared tam#e which were carried out from a sample in
the same area in 1973: an increase of chlorides and nitrates, which could
indicate pollution of the aquifer due to the prolonged use of nitrogen
fertilizers and chlorinated solvents, has been noticed. The apsesiion
has been, for decades, a fintensive agricultural area and only in the last
thirty years there has been a sharp increase in uncontrolled urbanization.

With regards to the arsenic removal systems which have been
thought for these waters, the eese osmosis process seems the most
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suitable, both because it can be used in domestic systems and large water
systems, and because it allows simultaneously the removal of others metals,
such as vanadium and selenium.

The urgency to improve the removal gysk already present in the
area, or even to create new ones, is mainly amplified by the intention of the
European Community to decrease, in the next five years, the arsenic MAC
at 5egl/l.

It is important to underline that although the aquifer pollutionds
mainly caused by an anthropic intervention, the groundwater resources
decrease and its uncontrolled exploitation can dramatically increase the
presence of As, compromising even more the quality of the water.
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HYDROGEOLOGICAL STUDY OF THE COLD SPRINGS OF
ARGENTERA®S MASSI F

Matteo Giordanengo, Adriano Fiorucci, Bartolomeo Vigna
Politecnico di Torino, Di parti mento
& delle Infrastrutture, Corso Duca degli Abruzzi, 240129 Torino, Italia.

Summary

The research that | have faced is a contribution to the knowledge of some
water inside the Natural Park of the Maritime Alps. The main objective of the
research is the evaluation and the physical and chemical characterization of the
water sampled throughe use of Schoeller diagrams and the assignment of the main
facies. The area of investigation was the Gesso Valley, home to the park. The
sampled sources, located in the altitudinal range from 1000m to 2100m above sea
level, were 11, of which 8 from aquifein complex debris and 3 from aquifers in
fractured basement complex. We conducted the research throtgjtu iand
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laboratory analysis. During the analysis on the field, the instrumentation used was: a
thermometer for measuring the temperature, a pHemfer measuring pH, a
conductivity meter for measuring the specific electric conductivity refers to the

standard temperature of 25AC. For each

samples, one of 100ml (filtrate) and the other of 500ml. Thanks to tbeataby
analysis we indited a Schoeller diagram including all sources, and the common
result obtained was to have water with bicarbonate and calcic characteristic facies.
We have to note the trend lines in the diagrams, a common form due to the different
concentrations of chlorides and alkalis. Thanks to this observation we evidence that
all the sampled waters circulate in clusters (debris or fractured) rock crystal. We
obtained a further confirmation by the observation of the geological map with the
location of the sources. Apart from the quality characterization of the water using
the main parameters, it was possible to analyze the metals quantities in them. We
obtained outliers especially for the arsenic; in some waters the number exceeded the
CMA (maximum allowable concentration). The waters with high values of dissolved
elements, then water more mineralized than the other were those from gallery
compared to those in detritus; this certainly due to the times of circulation rather
slow and consequently tohigher waterock contact.

The research addressed is intended as a contribution to the knowledge of the
quality of some groundwater resources present within the Natural Park of the
Maritime Alps (Pics.12).

Key words: groundwater resources, Maritime Alfagies, analysis of water

The research that | have faced is a contribution to the knowledge of
some water inside the Natural Park of the Maritime Alpse main
objective of the research is the evaluation and the physical and chemical
characterization of the water sampled through the use of Schoeller diagrams
and the assignment of the main facies. The area of investigation was the
Gesso Valley, home tdhe park. The sampled sources, locatedthie
altitudinal range from 1000m to 21®0above sea level, were 11, of which
8 from aquifers in complex debris and 3 from aquifers in fractured basement
complex. We conducted the research througksitin and labor@ry
analysis. During the analysis on the field, the instrumentation used was: a
thermometer for measuring the temperature, a pH meter for measuring pH,
a conductivity meter for measuring the specific electric conductivity refers
to the standard tempeua¢ o fC. FBr®edch sampled source, we needed
take two samples, one of 1@0(filtrate) and the other of 500. Thanks to
the laboratory analysis we indited a Schoeller diagram including all sources,
and the common result obtained was to have water bigthrbonate and
calcic characteristic facies. We have to note the trend lines in the diagrams,
a common form due to the different concentrations of chlorides and alkalis.
Thanks to this observation we evidence that all the sampled waters circulate
in clugers (debris or fractured) rock crystal. We obtained a further
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confirmation by the observation of the geological map with the location of
the sources. Apart from the quality characterization of the water using the
main parameters, it was possible to analylze metals quantities in them.
We obtained outliers especially for the arsenic; in some waters the number
exceeded the CMA (maximum allowable concentration). The waters with
high values of dissolved elements, then water more mineralized than the
other wee those from gallery compared to those in detritus; this certainly
due to the times of circulation rather slow and consequently to a higher
waterrock contact.

Pics. 2. The Marittime Alps and the lake

The protected area is situated in Italy, nexést of the Alps, (in the
south) in the Piemonte Region, in the province of Cuneo. In the Maritime
Alps, on the ltalian side, there is the Natural Park of the Maritime Alps,
comprising Vermenagna, Gesso and Stura Valleys, while on the French
side, there ishe National Park of Mercantourhese parks border for about
35km. Thanks to many European projects the two parks (together and) will
work together very often in the near futaed they could create a unique
international natural parksesso Valley is aalley of the Maritime Alps
largely shaped by glaciers. The morphology of the valley repeats the typical
type of Alpine valleys, the valley floor is very large and it has a number of
side branches. In Gesso Valley there are the highest peaks of the Elaritim
Alps, including the two peaks over 30@0above sea level of Argentera. In
the area of the Maritime Alps, the massif crystalline of Argentera lies,
which represents the European foreland of the Alps. The solid is separated
by a major tectonic dividingthe ol i d i nto two | arge
cropping for the most part in France, consisting mainly of magmatic rocks
that are associated with metamorphic rocks and the complex Malivern
Argentera, in ltalian territory compound, in most part, by granites and
associated metamorphic rocks. In this context, there may be a certain local
groundwater flow systems of fractures in the floods in the valley and in the
guaternary deposits (morainic debris, landslide) distributed along the main
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valley and the secondary aneMost of the rivers in the valley has a power
supply type snovwpluvial, this means that there are large seasonal
variations. In the area of crystalline massif there are also hot water sources:
Valdieri and Vinadio. Knowing well the geological situatiohtlee area in
guestion, in a preliminary study, the research was continued by placing the
main objective evaluation and physicbemical characterization of the
water sampled through the use of Schoeller diagrams and the assignment of
main facies. The sarfgd sources, located in the altitude range between
1000m and 2108 above sea level, are 11, including 8 from aquifers in
complex debris and 3 from aquifers in fractured basement confpiex.3.
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Pic. 3. Geological map with the different source
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The research was conducted through analysis in situ and in
laboratory. Analysis in the field instrumentation used was: a thermometer
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for measuring the temperature, a-ptéter for measuring pH, a conductivity
meter for masuring the specific electric conductivity refershe standard

t emper at @ Fa eaohfsanlBdisource has been neceksaake

two samples, one of 164 filtrate and acidified with nitric acid at 65%, to
ensure the chemical stability of tdesslved metals and one of 500 non
acidified. The water sample is used for the analysis in the laboratory to
evaluate the content of the main substances, such as the cafiénMg4,

Na" and K, the anions HC®, CI, SO%and NG present in solutionWe

know that the waters sampled from the galleries are more mineralized than
the other. It has been possible to draw a diagr&i@choeller (Pics. %)
including all sources, and the result obtained was common to have water
with characteristic facies bidmo nat e and cal ci um. 't 6s
trend of broken in the diagrams, a common factor for all waters is the
increased presence of alkali than the chlorides. This is due to the fact that
the sampled waters circulating in clusters (detrital ortfirad) crystalline

rock. We obtained a further confirmation by observing the geological map
with the location of the sources. The temperature of the springs varies from
valuesof 13.5C ( ma x ) C (mim vatle).6TAey are all cold water
becauserte tempeat ur e i s ICoFwm the ‘alnes of the €pdcific
electrical conductivity it is confirmed that the waters are slightly
mineralized. Regarding the hardness they are classified as extremely sweet
or very sweet. The value of nitrates, however, is Jexy reaching the
maximum value of 3.6 mg/l, below than characteristf natural
background (5 m¢). The component of chlorides depends only by the
contribution meteor. In addition to having the waters characterized
qualitatively using the main paramedgit is also able to analyze their metal
content. We have obtained anomalous values especially for arsenic, that, in
some samples, exceeded the values of the CMA (maximum allowable
concentration), that is 10/lg The waters have high values of dissolved
elements, so they are more mineralized than the other ones that we sampled
in tunnels; surely this is due to the times of circulation rather slow (found
for the aquifers sampled in the tunnel) and consequently to greater water
rock contact. By Schoeller dijeems we can note that the main
hydrochemical facies in the waters sampled is bicarbonate and calcium.
There are, on the whole, waters with high quality base. For drinking and
human consumption we must characterize the water also under the biology
(contairing micro-organisms that may result from the strong anthropic
pressure).
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CLIMA E VEGETAZIONE DELLA PUGLIA
Alessandro Loiacono
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Abstract
Short presentation of Apulian region and analysis about the link between the
tipical Mediterranealimate andthe local forest vegetation

Key words: Apulia, Mediterranean climate, forests, maquis, chaparral,
matorral, garrigue, Quercus.

Presentazione geografica della regione

La Puglia una regione del sud
orientale del paese. Essa si estende su una superficie prossima ai 26000 km
e per una lunghezza di g $B <on und 0 0
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iluppo costiero di circa 800 km. G

uasi t ot al i tlcareod @etacicon e taasovaasianti t o

zZioni sedi mentari e; da ci | der

torio che, unita alla scarsit?@
presenza di cor si ddacqua super

Dal punto di vista orografico, il territorio regionale si divide

pressocch equamente in collinare e

porzione a carattere montuoso (a 1,5

riconoscibili le aree geografiche riportate nelata seguente.

Le regioni indicate con le letter® e B sono quelle a carattere localmente

montuoso (rispettivamente Gargano e

SubAppennino Dauno), con quota

massima di 1152m sul livello del

mare (s.l.m.). La regione indicata con

laletteraD (leMurgg =~ un al top

collinare che degrada lentamente ad

Est verso il mare. Con le lette@zed

E sono indicate le zone pianeggianti

(rispettivamente il Tavoliere delle

Puglie, con la terra di Bari, ed il

Salento, con il litorale Tarantino).

SV
Il a ¢
f or ma
terri
nul | a

Fig. 1. Aree geogafiche della Puglia

Il clima della regione

Per gran parte del territorio pug
Mediterraneo; secondo la classificazione di Koppen, questo tipo di clima
(che rientra tra quell: temperdei) e’
zone costiere e collinari dei paesi del bacino del Mediterraneo, lungo la
costa occidentale della California, r
e |l ocal mente nel sHisds oo v e sd a rdaetl tl edr i Azuzse
estati calde e siitose ed inverni miti, con gelate sporadiciei. rende i
clima Mediterraneo estremamente part.i
precipitazioni si riscontra proprio in concomitanza con il periodo vegetativo
delle piante (caratteristica comune ai stilini di natura desertica!).

Nello specifico, la Puglia rientra nel sottotipo Csa del clima

Medi terraneo, essendo | a temperatura
22AC.

Léammontare dell e precipitazioni
mediamente, intom al 10% del totale annuo, concentrate spesso in
fenomeni i sol at i, rapi di ed estremami

raro avere periodi anche di-%0 giorni senza piogge.
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Co me gi ”~ accennat o, parte del t
caratteristiche climatiche differenti; il promontorio del Gargano ed il Sub
Appennino godono infatti, in virt¥ de
distanza dal mare il secondo, di un clima tendenzialmente continentale,
caratterizzato da un maggiormpr t o pl uvi ometri co nel
temperature medie annue (ma sopratt:
escursioni termiche giornaliere.

A A
Nar Adriatica Iar Adriatico

S0
W oo - 00 um | RS
[ s00 - 700 mm | RERSES I
[ 500 - st um / Tolar Jonio | SR
[ - 500 mm O oo - 12
Fig. 2. Precipitazioni annue Fig. 3. Temperature medie annue

Le mappe su riportate son@t elaborate sulla base dei dati rilevati
dalle stazioni ombrotermiche diffusamente presenti sul territorio e gestite da
vari enti facenti capo alla Regione Puglia. | dati utilizzati sono quelli di una
serie storica trentennale che va dal 1971 al 2000.

Aspetti vegetazionali

La vegetazione mediterranea =~ tip
di specie sempreverdi e fitte formazioni arbustive di sclerofille (definite
macchiae distinguibili in funzione di composizione specifica, altezza e e
sporadica) steppa( con preval enza di grami nace
in quelle dunali costiere si ritrovano isolati arbusti xerofiti con portamento
detto a pulving caratteristico per |l 6aspet
proteggere il terreno dal riscaldamento e dundug| | 6 evapor azi or
che di ridurre al minimo la superficie fogliare esposta.

Per via delle gi"° citate condi zi c
territori presentano una serie di adattamenti di tipo biologico e strutturale,
che consentono | oro di resistere e
deriva.Di seguito le principali aatteristiche comuni:

- gli apparati radicali si presentano molto sviluppati, soprattutto in
profondit”™, cos?® da poter captare | a

- le foglie sono spesse e di consistenza coriacea (caratteristica detta
sclerofillia), di ridotte dimensi n i e talvolta ricoperte
consente di ridurre al mi ni mo | édeva
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riduce | 6efficienza fotosinetica ed
nelle piante arbustive, le foglie sono inoltre ricche diaidmatici.

-altro adattamento, di tipo biolog
numer osi) nell e ore pi%¥ calde (cui S
arrivare, durante la stagione estiva, ad una fase di riposo vegetativo, poi
interrotto in autunn@ anche in inverno.

Prima di approfondire gli aspetti vegetazionali della Puglia, va
specificato che questi sono intimamente legati alle aree microclimatiche
omogenee della regione, alla cui definizione concorrono numerosi fattori:
orografia (ovvero espagbne dei versanti, altitudine, vicinanza al mare),
regi me dei vent i, pluviometria e ter
Tali aree corrispondono, per grandi linee, a quelle geografiche riportate in
Fig. 1, ad eccezione della parte naydcidentale dlle Murge, la quale
rientra climaticamente nell darea del
nell 6area del Sal ent o.

Nelle zone montuose del Sébppenni no Dauno e de
presente in prevalenZauercus cerrid.., cui si associan€arpinus betlus
L., Carpinus orientalisMiller., Cornus sanguined.., Rosa caninalL.,

Hedera helixL., Crataegus monogynd a ¢ g ; a quote via \
subentra, fino a divenire dominant@uercus pubescen¥illd. Localmente
Q. cerrissi associa anche@. pubesceng£uonimus europaeus, Corylus

avellana L., Acer campestrel . Nell éambito delle c¢
rinvenire localmente anchBagus silvaticalL., che in alcune zone del
Gargano (dove | 6umidit?e ~ maggiore)

apicali del SubAppennino Dauno (oltre gli 800 m s.l.m.) sono inoltre
caratterizzate da praterie steppiche di origine probabilmente prifharia.

I tavoliere e I a Mur gi a Q@.i N W
Pubescens ¢ h e pu, passare da portament
mancando per altro maestosi esemplari isolati. Nei bosdQi &iubescens
| 6associazione =~ con ar bustRaliures cesplL

spinachristi Miller, Prunus spinosd.., Pyrus amygdaliformis/ill., Rosa
sempervirend.., Phillyrea latifolia L., Pistacia lentiscud.., Smilax aspera
L. . Anche qui, nell e zone pi Bipal te,
austroitalica Martinovsky e Festuca circummediterraneBatzke con radi
arbusti!?

Nella porzione sudr i ent al e d eqQ. ltr@iana,Min r g e

consociazione co®. Pubescens a trovare | 6opti mum c|
temperatura media invernale segna il progressivo passaggio dalle specie
caduci foglie a quelle sempreverdi. L ¢

a quella delle Murgdi NW, cui vanno ad aggiungerRuscus aculeatus.,,
Asparagus acutifoliusL., Crataegus monogynaRhamnus alaternys
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Arbutus unedd.., Calicotome spinosé., Cistus monspeliensi€. incanus
L., C. salvifolius Fraxinus ornusL., Vitex agnus castu&, Paliurus
spinacristi !

Nell e restanti aree della regione
200 m s.l.m.) si osservarf@. Coccifera(presente localmente anche a quote
superiori, sulle Murge) €. llex entrambe specie sempreverdi che si
presentano generl ment e come ar busti O picco
trova spazio specialmente nelle zone
formando ormai solo popolamenti sporadici ed isolati, essendo stato il suo
areale da lungo tempo sfruttato a fini agricoli. Anche i il sottob
costituito da specie mediterranee semprevédi.

A conclusione di quanto sin qui detto va infine specificato che

| ammontare della superficie b@schivsz
il 7,5% della superficie regionale (
nazional e) . Tr a l 6al tro i n questo
temporaneament e prive di copertur a,

interventi di rimboschimento (realizzabn Pinus halepensibiill., P. pinea
L., Cupressus arizonich. e C. sempervirens.); ne deriva che i boschi di
cui sopra sono relegati in zone ristrette, in particolar modo Gargano e

Mur ge di SE. Tale povert”™ = lterdenor i sul
in favore di pascol o ed agricoltur a,
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Abstract
Reserve "Urals" is under constant influence to people. To reduce it,
proposed to create an ecological path, which can also provide educational activities.

Keywords sanctuaryecologicaltrail.
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Abstract

The Greater Spotted eagle (Aquila clanga Pallas, 1811) is a vesperies
of birds of prey, unevenly distributed within the range. At present we know only a
few nesting sites of the species in the territory of the /Styan ecoregion.
Therefore, the discovery of the new greater spotted eagle's nest in the Usinsk
depresion (West Sayan) in June 23, 2010, may be of interest.

Keywords: red data book, greater spotted eagle, nesting, -Bkgan
ecoregion, Western Sayan, Usin depression.
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Abstract

The article presents the analysis conducted in Katunsky reserve survey of
tourists, which was aimed at preparation of social portrait of the ecotourist and
receive recommendations on improvement of ecologicaltes, necessary for
improvement of work of the nature reserve

Keywords: Katunsky reserve, ecological tourism, social portrait of the
ecotourist.
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Abstract

The article describes the problems faced by the creators of the Kama HPP
due to bedding of watesoluble deposits at the base of the dam. About what studies
have been conducted at geological faculty of MoscaateStniversity and then at
the dam itself for the project on additional compaction of cement antifiltration
screen by first developed chemical gelling solution.

Keywords: Kama HPP, antifiltration screen, dissolution of gypsum,
chemical injection solution.
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BIOINDICATION OF POLLUTION ON THE CHL OROPHYLL
FLUORESCENCE OF PINE NEEDLES

D.N.Andreev

Perm State National Research University4990, Perm, Bukireva str.,,15
e-mail: egis@psu.ru

Abstract

The method of operative bioindication of the air pollution, based on
registration of the chlorophyll delayed fluorescence of pine needles (Pinus
sylvestris) was developed. Methodical recommendations for sampling and their
analysis on fluorometer "Photenl0" were made. Examples of application of this
method for bioindication of environme pollution were showed. We applied the
developed method to assess the current state of pine forests ecosystems on Protected
Area c¢Chernyaevsky foresté. Researches a
for rapid and inexpensive air pollution bioindiicen.

Keywords: chlorophyll fluorescence, Pinus sylvestris L., bioindication,
fluorometer "Photon 10"

Nowadays biological control of the environmental quality is an
important direction of applied scientific reseafth It is possible to receive
expressstatus information of living organisms, their physiological state
using biological methodsThis refers to information which allows
diagnosingchanges in the cell metabolism under the influence of external
factorson early stagedt is essential to obtaithis information befor¢he
result of external influences on organiswii developin visible symptoms.

Methods of measurement of the photosynthgtiant apparatus
parametersre widely used inalogical studies One of such methods is
registration ofdifferent parameters of chlorophyll fluorescenice plant
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objects €hloroplasts, algae, pine needles and leaves of plants, ljcf®ens
4].

Fluorescencés the emission of light from the plant cellgich can
be obseved after illuminationDuring thecell activity thelight absorbed by
chlorophyll is sent in the form of energy in photosynthesis (~ 70%), heat
(25%) and fluorescence-@%).

Characteiof changes o thefirst stages of photosynthesis is directly
reflected in the change of chlorophyll fluorescence in the photosynthetic
membranes of cellPuring activephotosynthesijsvhen all reaction centers
arein open workingstate,in low light conditions almost all of the absorbed
light energy is used in photosynties[4]. Under suppression of
photosynthesidluorescence increasebhis is so-calledpromptchlorophyll
fluorescencéPF).

Another source of information on the charaatthe photosynthetic
apparatus is the process of delayed fluorescence (D#3. phenomenon
mears that, after light excitation there is a weak, dadingluminescence
in photosynthetic cells emitted by the chlorophyllhis luminescence
ocaurs after the termination of promgluorescence due to the energy
emittedduring the darkreactions of primaryphotosynthetiqghotoproducts
in reaction centergl].

This work presents a parameter registration method of
photosynthetic parameters of living organisms using a fluorometer "Photon
10." The work of the instrumentis basedon the prirciple of measuringhe
afteduminescenceof chlorophyll comprisingplant objectsin the intervals
between pulses of the excitation light, or delayed chlorophyll fluorescence.
If the light is given in the form of pulses, betwedrem there is the
luminescene of the milliseconds to secondsinge Afterluminescenceds
typical only for organismswith normal functioning.

Image 1. fluorometer "Photon 10"
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Method for registering relative indeof delayed fluorescendq®IDF)
is implemented in fluonmeter "Photorl0" (Imagel) [3]. It lies in the fact
that theluminescencaneasurement of each cuvette is performed for two
pre-defined light and time modes, conventionally designated as-figigh
mode" and low-light mode"

Image 2. Pinus sylvestris
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In the forest zone of Russia specibat aremost sensitive to air
pollution are pines(iImage 2). This fact determineshe choice of pine
speciesas a majr indicator of human influendbat currentlyis a "standard

of biodiagnostics."Pine is very sensites to the slightest change in the

growth conditions, includingnvironmentpollution. Besides pine is widely
spread which simplifies data comparability from different regif@l
Among other things pine is one of the main foremsmstitutivespecies in
Pem city.

The study of the photosynthetiqine apparatusis performed on
especially protectederritory (EPT) of local importance"Chernyaevsky
forest. The results of analysis were compared witbisearchef the
backgroundterritory i EPT of regional importance "Osinskaylasnaya
datchd, located about 100 km souttest of the city of Perm.

"Chernyaevskyforest' is a forest, which is located almost in the

center of PermTherearenumerousanthropogenidactorsthat influence the
ecosystems fothe "Chernyaevskyforest”, such astransport, industry,

recreation, construction of engineer structures, etc. The main factors of

environmental changeof "Osinskayalesnayadatchd are recreation and
forest fires.

As a result of the researches there ewvelevelopedmethodical
recommendationson bioindication of pollution based upon RIDF

registrationof pineunder gr owt hs 6 meterdPhatos 10U s i

Features of sample selectifor analysis:

Asaplings shoulde delivered in the form of cut branchésttom
immersedn the water tank;

Athe periodof time betweerthe beginning of the samplirend DF
registration should not exceed two hours;

Afor two compared samples the time betweariting and the
beginningof fluorescencemeasuring should be about the same, durihg
this periodsamplesshould be in equal light and temperature conditions;

Abranchesshould be cut from the same side ameight of the
analyzed trees;

Aage of trees should be about teame;

Aneedles of mussylvestrisare subject to analysis.

Features of sample analysis using Phettfn

Abeforethe beginning oexperimensaplingsshould be held in dark
place forl5 minutes;

Acuvette is filled up with 10 pine needles taken frdifferent parts
of sample;

Afrom the middle part of each needle cuttings with lengtB®25
mm should be made.
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According to test results & the fluoraneter "Photofl0" average
RIDF on¢Chernyaevsky forestterritory is 3.9, andio Osinskaydesnaya
dathet - 6.9 (Figure 3)Indexvalueof thefirst caseis 45% lower than the
second oneln thework of photosynthetic apparatus pihe species in the
city of Permnotable changeare recordedrom the backgrounderritory.
Since the samples of needles weadlected inidentical conditions, it can be
concluded that, despite the lack of external featuwescan se@ decrease
of photosynthetic activity gbinussylvestrisin Perm.

12
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Fig. 3. Relative index of delayed fluorescence

The results show differences in theork of pine photosynthetic
apparatun territorieswith different anthropogenic impadbtaineddata
will form the basis for similar studies mtherterritories wherepine forests
grow.

The method of rgistratingthe relative index of delayed fluorescence
of pine needleschlorophyll is quick, relatively cheap,nnovative and
promising for prompbioindication ofenvironmentapollution.
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URBAN ECOSYSTEMS. SUSTAINABLE DEVELOPMENT OF
CITY

E.L.Gatina
Perm State National Resealghiversity, 614990, Perm, Bukireva str.,,15
e-mail: suslovae®mail.ru

Abstract

As cities rise and develop, the natural conditions become radically modified
and urban ecosystems are formed. One way to keep sustailesielepment and
maintain the territory ecological balance is to establish the network of specially
protected natural areas. Today there are 13 specially protected natural areas in Perm.
Participants of summer scientific school visited protected naturadiséape
¢cCherniaevskidi | esé.

Keywords: urban ecosystems, sustainable development, the city of Perm,
specially protected natural areas.

The rise and development of big cities and industrial areas affect all
components of the natural environment, such as atmosphere, climate,
hydrosphere, soil, relief, vegetative and animal worlds, etc.

The process of changing natural components and coewglax
response to the production and other human activity is called the
anthropogenic transformation of the natural environment. The ecosystem
transformation implies variation of the biotope, biotic components and
biocenotic processes in time and spaces &hthropogenic factors change
the state of a biotope and biotic components thus leading to the formation of
simplified ecosystems. The urban environment formation causes the
corresponding transformation of its natural basis. The degradation process
occursand develops, which gives rise to the proportion of elementary
ecosystems exhibiting extreme properties of biotopes, and leads to
simplification of the biotic components and biocenotic processes.
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As cities rise and develop, the natural conditions becadially
modified from those prexisted and preserved in the adjacent territories.
The so called urban ecosystems are formed.

N.F. Reimers (1990) underlines that the urban ecosystem is an
cunstabl e n antadersgstem eomposednaf rarchitectural and
engineering objects and sevgrAed y di s
while the first of them make life of the modern urban community
comfortable, the second on the contrary degrade its quality.

Big cities and industrial areas differ from the naturaliemment in
the following:

T high degree of territory development;

T compact living of residents;

1 developed commercial production and municipal services.

The city of Perm is located in the central part of the Perm Territory
on the banks of the Kamaver. The city is situated on the sloping and wavy
plain indented with numerous ravines and river valleys. The climate is
moderately continental. The major rivers are the Kama and its large
tributaries, the Sylva and the Chusovaia. There are also mor8Qharers
and streams within the city, as well as some lakes, ponds and springs.

As to the soil types, the urban soil is predominant. The vegetation is
represented by fir and spruce forests with scattered lime trees. The pine
forests are typical of the Kaa waterside. About 325 vertebrate animal
species are found within the city boundg2y,

Perm is a big industrial center. Among the key production complexes
are enterprises of manufacturing engineering, chemical;afuéénergy,
and woodworking industfg].

The anthropogenic load causes transformation of the natural
environment. One way to keep sustainable development and maintain the
territory ecological balance is to establish the network of specially protected
natural areas (SPNA).

Currently, thereare 13 specially protected natural areas in Perm,
their total area being 4373.53 hectares (Tahle

Two SPNA have the regional status, while 11 protected areas have
the local one.
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Table 1
Specially Protected Natural Areas in Perm

SPNA name Status Category, profile Square,
ha
PSU Botanical Garder] Regional Botanical natural reserve 26.97
Lipogorskii Regional Botanical natural monument 41.0
Cherniaevskii Les Local Protected natural landscape 685.97
Zakamskii Bor Local Protected natural landscape 1033.0
Verkhnekurinskii Local Protected natural landscape 875.0
Levshinskii Local Protected natural landscape 952.0
Lipovaia Gora Local Protected natural landscape 585.0
Utinoe Boloto Local Protected natural landscape 11.83
M.Gorkii Garden Local Historical and natural complex 8.8
Sosnovyi Bor Local Historical and natural complex 120.0
Motovilikhinskii Prud | Local Historical and natural complex 20.74
(pond)
Novokrymskii Prud Local Protected natural landscape 1.77
Egoshikhinskoe Local Natural cultural and memorial park 29.44
Kladbishche

In order to evaluate the current situation with specially protected
natural areas, the guidelines worked out at the Department of
Biogeocenology and Nature Protection of the Perm State Research
University arefollowed, namely:¢ Environmental Evaluation of the State
of Specially Protected Natural Areas of Regional s&aflip

The environmental evaluation in the SPNA monitoring systems
consists in determining the state of the natural environment or the &xtent
which it is affected by any anthropogenic factor. To effect the
environmental evaluation of the area, basic ecosystems are determined in it.
A basic ecosystem is a part of the natural SPNA complex under
environmental observations. A land or forest amif profile, or an
allotment are commonly accepted as basic ecosystems.

The environmental evaluation is based on studying the state of
components of the ecosystem, such as soils, vegetation cover, and phase of
ecosystem's transformatidy.

The following indicators are accepted as the major environmental
evaluation criteria for the state of sdil&able 3:

Aarea of the exposed humuss ch  hori zon ( ¢) (eg.
paths, roads, and bonfire sites);

Athickness of the abiotic deposit (eg., householbish);

Aarea of the exposed sdilor mi ng rock () or b
digged up ditches and holes);

Asoil profile thinning (¢+1).
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The following indicators are accepted as the major environmental
evaluation criteria for the state of the vegetative qdadrle 3)

Akeeping records of the abundance and relation between native and
synanthropic species within the communities which determine the degree of
community degradation;

Aspecies vital power (vitality) within local populations;

Adegree of phytocenisssynanthropization;

Aforest stand sanitary state.

Synanthropization means adaptation of organisms to living close to
men.

Table 2
Environmental evaluation criteria for the state of soils

. Degradation class
Criteria 0 1 > 3 7 5
Area of the exposed humuish horizon, 0 <10 10- 21- 51- >90
% of the total area 20 50 90
Thickness of the abiotic deposit, 0 <10 10- 25 50 >75
% of the total area 25 50 75
Area of the exposed sdibrming rock &) | O <5 6-10 11- 16 >25
or bed rock (D), % of the total area 15 25
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Table 3
Main criteria for evaluation the state of the vegetation cover

Degradation class

Criteria 0 1 > 3 2 5
1 2 3 4 5 6 7
Damaged No impact; the the vegetative The vegetative The vegetative The The vegetative cover is
vegetable vegetative cover i§ cover is intact | cover is damaged coveris vegetative damaged in the area of
intact in some areas, damaged in cover is more than 20% of the
cover . h
total area of these  some areas, damaged in profile
being no more total area of the area
than 23% these reaches| making up
10% 10-20% of the
profile
Degree of Thesynanthropic | There are single. There are single The The The shrub layer is lacking
phytocenosis species are totallyy  synanthropic | specimens of the| synanthropic | synanthropic there are only single
lacking species in the synanthropic species form no| species make specimens of the

synanthropizati
on

grass and shrub
layer

shrub species in
the shrub layer

less than a half
of the crown
canopy in the
shrub layer

the basis of
the shrub
layer

synanthropic shrub specie

Forest stand
damage

No impacts; the
tree and shrub
layers are intact

The tree and
shrub layers are
intact

The forest stand
is partially thinned
due to shelter
wood cutting

The forest stand
is thinned due
to shelteswood
cutting

The forest
stand is
partially
damaged;

some dead

wood and top
drying is seen

The forest stand is
damaged throughout the
profile; the stagheaded

trees are seen everywher|
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Continuation of Table 3

1 2 3 4 5 6 7
Prevailing The needles are| The needles ar¢ The needles are| The needles ar§ The current The needles have
sanitary state green and shining  often lighter light greenor dull | gray, yellowish | year needles| fallen off or remained
of the forest the crown is densq than usually, the| grayish, the crown| or yellow-green, are gray, intact only in part, the
stand: the current year crown has a is lacelike, the the is crown yellow or branchlets have as a
increase is norma|  slightly lace increase is appreciably brown, the rule bioken off, the
- of coniferous for given species, like appearance| reduced by more thinned, the crown is bark has fallen off
woods age, habitat and| the increase is than a half as _current year thinned
season reduced by less| compared to the | increase is still | heavily, the
than a half as normal one noticeable or | branchlets are
compared to the lacking intact, the

normal one

bark remains

intact or has

fallen off only
in part

Prevailing
sanitary state
of the forest
stand:

- of leaf woods

The leaves are
green and shining
the crown is densg

the current year
increase is norma|
for given species,

age, habitat and
season

The leaves are
green;the
crown has a
slightly lace
like appearance|

the increase
may be reduced
as compared to
the normal one,
the dry branches
make up less
than 1/4

The leaves are
smaller or lighter
than usually, and

fall off
prematurely, the
crown is thinned,
the dry branche
make up 1/4 to 1/2

The leaves are
smaller or
lighter than
usually, and fall
off prematurely,
the crown is
thinned, the dry
branches make
up | t

The leaves
have dried or
fallen off
prematurely,
the dry
branches
make up more|
than 3/4, the
branchlets
and the bark
have
remained

intact

The leaves and some
branches have fallen
off, the bark is
ruptured or has fallen
off from major part of
the trunk
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Phase of ecosystem's transformati®possible to define ohable 4

Table 4

Phase of ecosystem's transformation

o Degradation class
Criteria 0 T > 3 7 5
Phase of| Zone Quast Mixed | Smalk Meadow | Waste
ecosystem's | community | radical forest leaved | commu ground,
transforma (taiga) community forest nity pionerny
tion groups  of
vegetation
Foll owing t he assessment of

components, the weighted mean estimate is determined by the formula.
l B{:( i* DB I+J: 2+ DB '+c[ 3+ DB)/S, where

J 1 the estimate of the state of the soils;
J o the estimate of the state of the vegetation;

{ 3T the phase of ecosystem's transformation;

D; i the proportion of the basic ecosystem (land or forest profile)
area of the SPNA area;

31 number of estimated components.

t

Degradation class of SPNA is sum of extents degradation classes of
basic ecosystems.

'~'[ ) :Zn:i Bi , Where

i=1

J . T degradation class of SPNA;

l s | i degradation class of basic ecosystem.

The results are tabled.

Based on the developed scale, the degree of SPNA ecosystem

degradation is categorized by 6 classes:
07 nondegraded. Background, natural state without any impact;
171 very low degraded. Changes of ecosystems and impacts are

insignificant;

2 - low degraded. Ecosystems are evidently modified and impacted;

3 T moderately degraded. Ecosystems were evidenthosed to
changes and impacts;
47 severely degraded. Ecosystems are radically changed;

5 7 very severely degraded. Ecosystems are greatly disturbed.
Natural regeneration is extremely diffic(d].
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The evaluation of the state of specially protected nateralories
will be effected by the example of tig€herniaevskii le& protected natural
landscape.

It is one of the first SPNA in Perm. ThCherniaevskii led was
organized in the 1926. It was suggested to protect the territory as far back
as in 19661t became the SPNA in 1981. It is a woodland preserved almost
in natural state in major parts. The SPNA is located in the Industrial and
Dzerzhinskii districts of Perm. Currently, this SPNA is of local importance.

The relief is slightly hilly, with slopes to the northwest. There are
ancient sand and aeolian dunes-& ® 7 meters in height within the forest.
Geomorphologically, this territory is situated on the terraces above the
Kama flood plain. Three such teces are observed in the area.

The river Kostianka and several streams run across the SPNA. There
are 4 marmade water bodies there. The watercourses of@terniaevskii
lest are the tributaries of the Mulianka. Their water is of the 4 quality grade
(that is, nonpotable and unusable for fish breeding even after treatment).
The watercourses are identified as those with hydrocarbonate moderately
hard water.

The soitforming rocks in the territory of theCherniaevskii les are
alluvial fine sands. Sod anqmbdzolic soils are predominant.

Forests occupy 592.5ha (76.32%) of téherniaevskii les area.
There are 15 types of forests found in the SPNA. The native pine forests
prevail (66.1%), being represented by true moss pine forests, foxberry pine
forestsand bilberry pine forests. The native spruce types of forests occupy
26.3% of the area covered with the forest. The mostly found is the bilberry
spruce forest. The birch forests are represented by the-flaod birches
and derived forest types with birtiees predominant.

5 plant species protected in the Perm Krai have beeonwdisad in
the forest territory.

The following vertebrate species are found in the SPNA, namely: 3
amphibian, 4 reptile, 109 bird (including 50 nésilding species), as well
asabout 20 animal species.

There are 5 functional areas within the SPNA:

e specially protected area, where changing of the landscape, as well
as the existing and historically established natural objects is not allowed:;

e protected area meant for preservatand restoration of natural
ecosystems;

e recreation area ai med at refreshi

e area of economic importance, wherein strictly controlled nature
management is provided for;
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e buffer area meant for prevention of the urban environment
negativempact[2].

During the field observatioparticipantsof summerscientific school
visited protected natural landscap€herniaevskii le& (picture).

ettt S8 A% u
Picture 1. Participants of summer scientific school in protected natural

|l andscape ¢Ckesreni aevskidi

We visited different functional areas and various forest ecosystems,
and evaluatgthe state of components of the ecosystems and the territory as
a whole.
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A MULTI -SCALE REGIONAL LANDSLIDE SUSCEPTIBILITY
ASSESSMENT APPROACH: THE PROJECT SUFRA_SICILIA
(SUSCETTIBILITé DA FRANA I N SIC

V. Agnesi, D. Costanzo, G. Agnesi, E. Rotigliano
Universit”™ degli StudPalemnp Pal er mo,
e-mail: costanzodario@gmail.com

Summary

The PAI (APiano Assetto |l dorgeologico
whole sicilian territory with the aim of producing a landslide risk map
(ARTA_SICILIA, 2004). Due to time and data limitations, national governamental
authorities drove the PAI to characterize hazard and risk conditions connected to the
re-activation of the past landslides rather than to hazard or susceptibility modeling.

Landslide susceptiliy assessment poses specific methodological issues
when performed for regional mapping (Guzzetti et al., 2005). In fact, in regional
application the overall predicting performance is greatly lowered by the lack or
roughness of the required data: landslitiventories and thematic maps of the
controlling factors. At the same time, no matter the resolution of the processed data,
some basic issues of the model building procedures, such as modeling approach,
mapping units, landslide classification and repméstion and validation strategies
(Guzzetti et al., 1999), need to be optimized for regional raokle assessment
procedures.

To the aim of defining European commonly shared approaches for landslide
susceptibility mapping, a European landslide expertigrbas recently proposed
criteria for a multl e v e | met hod (Tl ER: Her v8s, 2007
levels are proposed and reference data and model building procedures are
recommended for each. The TIER approach is strictly dependent on the qtiality
the available at landslide inventories and thematic maps, which are needed for the
whole European territory.

The SUFRA (SUscettibilit"” da FRANA)
methodological analysis of TIER but, in light of the availability for the Biail
territory of highly detailed geological I.s. and landslide data, it diverges both in the
worked data and in the model building methods which are exploited for the three
level landslide susceptibility assessment in Sicily.

Key words: regional landslidgausceptibility assessment, Sicily,
SUFRA_SICILIA.

Landslides in Sicily are mainly connected to its geologic setting (Fig.
1), which can be resumed as made by three main sectors: the chain sector
(running along the northern side), the faleep sector occymg the
southern inner areas southward to the Sicilian Channel, and thiarfidren
the extreme southastern side.
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Large areas where continental or torbiditic clayey sequences outcrop
on hilly denudation slopes or steep structurally controlled slopes a
affected by slides and flows; the rigid carbonate and metamorphic units
which typically mark the head of the slopes, are affected by falls, topples
and lateral spreads. Carbonatic rocks outcropping in thddacesector are
almost exclusively affectely falls. Both the ductile clayey formations and
the weathered top coverage of the metamorphic units can be interested by
rapid debris avalanche/debris flows phenomena.

Figure 1. A geological scheme of Sicily

Raainfall, man, volcanic eruptions, andteguakes are, in the order,
the main triggering factors.

The more complete landslide archive for Sicily is the one which was
prepared in the framework of the PAI program, consisting of about 30,000
events (Fig. 2).

12°00°E 13°00°E 14°00°E 15°00°E
1 1

Figure 2. The PAI landslide inventory(ARTA_SICILIA, 2004)
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The SUFRA_SICILIA project

SUFRA is based on a three level susceptibility mapping. According
to the availability of more detailed data, the three scale for susceptibility
mapping are increased respect to the ones suggested by theyDiERto
1:100,000, 1:50,000 and 1:25,000/1:10,000.

All the mapping levels exploit climatic, soil use (CORINE2009) and
seismic informative layers, differentiating in the details of the core data
(geology and topography), in the quality and resolution ef lindslide
inventory and in the modelling approach (Tab. 1).

SUFRA_100 is based on a heuristic approach which is applied by
processing a geologic layer (produced by ARTA by integratingQ#&BG
1:100,000 geologic maps); the DEM exploited are IGMI 250me Th
mapping units are 1km side square cells. Models are validated with respect
to the PAI LIPs (Landslide Identification Points) which are reclassified
adopting a simplified scheme. Output cuts of SUFRA100 will be based on
administrative boundaries (provirg)e

SUFRASO0 is based on statistical analysis of hew CARG geologic
maps and 20m (ITA2000) 2m (ATA2007) DEM. The mapping units are
500m and 50m cells, hydrographic and hydrorphometric units. The
landslide inventories is the IFFI2012_LIPs (first levebigh is the results
of the conversion in IFFI format of the PAI archive, which will be
supported by remote landslide mapping (exploiting the ATA2007 aerial
photos), according to the IFFI first level approach. Validation of the models
will be performed exmiting both random spatial partition and temporal
partition methods. Output cuts of SUFRA50 will be based on physiographic
(basin) and administrative (municipalities) boundaries.

SUFRAL10/25 is based on statistical analysis of new CARG geologic
maps (remotg and field adapted) and 2m (ATA2007) DEM. The mapping
units are the slope units (SLUs) which are derived by further partitioning
the hydremorphometric units so to obtain closed morphodynamic units.
The landslide inventories is the IFFI2012 which is thsults of a field
supported (on focus) landslide remote systematic mapping, according to the
IFFI full level approach.

Examples of SUFRA_100, SUFRA_50 and SUFRA_10 are
presented for some representative key sector of Sicily. First results attest for
the feasibility and goodness of the proposed protocol.

The SUFRA program aims at enabling the regional governmental
administration to cope with landslide prevision, which is the required
operational concept in land management and planning. PAl has been a great
advance with r-8ARNOG dondihtei dips,.e but
to fail: it is a blind approach for new activation; it is critically dependent on

136



the quality of the landslide inventories; it cannot project the susceptibility
outside the landslidareas.

Table 1

Scheme of the SUFRA aproach

MAP SUFRA100 SUFRAS0 SUFRA25/10
SCALE 1:100,000 1:50,000 1:25,000/ 1:10,000
METHODOLOGY HEURISTIC STOCHASTIC STOCHASTIC/DETERMINI

500/50 m CELLS - HYDROMORPHOMETRI
MAPPING UNIT Lkm CELLS HYDROGRAPHIC UNIT: UNITS / SLUs
LANDSLIDE INVENTQRY  PAl semplified IFFI12012 remotely checked  IFFI2012 field checked
GEOLOGY PRE-CARG MOSAIC CARG CARG
DEM IGMI 250m/NASA SRTM 90mITA2000 20m - ATA2007 2in ITA2000 20m - ATA2007 2
CLIMATE MARS/ARTA ARTA ARTA
LAND USE CORINE CORINE remotely checkefl CORINE remotely checkej
SEISMICITY 9{thbQa D{I|t LINR R INGV
L RANDOM SPATIAL
VALIDATION GOODNESS OF FIT |RANDOM SPATIAL PARTI lg,m?TITION/TIME PARTIT
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MONITORAGGIO AMBIENTALE DEL TORRENTE OXENA
(MONTI IBLEI) MEDIANTE APPLICAZIONE DI INDICI DI
QUAL | TRLORISTICA ED IDRICA

R.Amato
Universit”™ degli Studi di Catani a
Summary
The present research i s t o anal yse

monitoring. A fluvial course situated at the base of Catanese Iblei Mountains.
StreamOxenads Vall ey i -sastérroparhaf 8idly andhis t he 1
included in San Leonardo riverds catchmer
The environment al monitor i ngphysi mai nl
gual ity and t bhaltyi;orderatd carryfolt a correcttsuney of the
fluvial environment according to the guideline 2000/60/CE to protect waters and
achieve a good balance/resulthe proposed water quality index is the Water
Quality Index (WQI), protocol invented by e@hNational Sanitation Foundation
(NSF) which, through nine chemical, physical and biological parameters, allows us
to describe water quality and to be able to monitor it in time. The NSF provides us
wi t h an equation t o cal cull@Dt te whichm anfii x O V
assessment of quality corresponds. By applying this equation to our stream the
gual ity of assessment is fAmoderal 6. Why t
from a situation of biological pollution due to an intensive grazingénarea which
determines a value high in coliform bacteria and, in addition to that, a chemical
pollution with high values in phosphorus caused by a possible use of pesticides and
fertilizers in a citrus tree orchard on the river banks.
As far as the flostic quality in the area is concerned, the index used is the
Floristic Quality Index (FQI), an instrument to objectively assess the integrity of the
flora, grounding on a numeric valuation of the species. 63 species of plants have
been registered, the maity of which are not native from the area. For this reason
we can infer that the anthropic disturbance has interfered with the vegetative
balance in the are& positive data is the presence, in small percentages, of local
aboriginal species such abterium oleander, Salix pedicellata, Laurus nobilis,
Fraxinus oxycarpa.
To conclude, the present study has led us to affirm that in the examined area
several factors of disturbance are affecting the wiidgstic quality state.

Keywords: Oxena, Ibldlountains WQI, FQI,environmental monitoring.

La Valle del torrente Oxena ~ | oc
della Sicilia, ricade dunque nei territori dei comuni di Militello Val di
Catania e Francofonte, abbracciando le provincie di Catania@uSa.
Geograficamente essa  situata ne
del | 6 Altopiano |1 bl eo, delimitata a N
Costa lonica siracusana.
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La Valle del torrente Oxena si presenta caratterizzata da un

paesaggiocolinareon undal titudine media di Ci
mare, minore rispetto al resto degli Iblei.
Ldbarea dei Mont i Il blei, in cui =

geologicamente costituita da una formazione vulcanica sottomarina,
formatasi neNeogene e da banchine calcaree che si presentano sotto forma
di tavolati e ripiani.

I settore settentrionale dell dar e
di Militello, =~ car aplds®aenico.inajiestaetdaa v u l
geologica, iniza undattivit?’ vul canica <c¢che p

inferiore contraddistinta dalla formazione di basalti sia sottomarini, che si
presentano sotto forma di brecce a pillows, sia subaerei caratterizzati da
lave compatte. Le brecce a pillows sono basdiltinici. Analizzandoli al

mi croscopi o si osserva che | a crosta
una pasta di fondo costituita da vetro in cui vi sono immersi minuti cristalli
pl agiocl astici e ol i viniczzata, aNchédea par

presenta ancora una notevole quantit
sono riconducibili le formazioni dei calcareniti e sabbie biagiedlastre
(pleistocene inferiore); calcareniti giallastre (pleistocene medio); le
alluvioni fluviali terrazzate di vario ordine costituite da ghiaia, sabbia e limi
(pleistocene superiore).

Léarea dei Mont i Il bl ei viene sudd
settore SudDccidentale e uno Nor@rientale.

Il torrente Oxena ricade nel settore N@dentalee d =~ i nseri t
Bacino Idrografico del fiume San Leonardo, in quanto affluente del Fiume
Trigona, questoéultimo tributario del

Il bacino del Fiume San Leonardo ricade nel versante orientale della
Sicilia e si estende per 122 Kmgq, ricepdo la gran parte del territorio della
provincia di Siracusa e solo la parte N@dcidentale del territorio
provinciale di Catania. Il bacino del Fiume San Leonardo confina a Sud con
il bacino del Fiume Anapo, a SWavest con il bacino del Fiume Acatsj
Ovest con il bacino del Fiume Monaci ed a Nord con il bacino del Fiume
Gornalunga. Presenta una superficie totale di circa 460.6 Kmq con valori di
altitudine massima pari a 986 m s.m., minima pari a 0 m s.m. e media pari a
337 m s. m. Lastlanmgrhiekziap aled | dadi 46 ¥
lunghezza e larghezza del bacino sono rispettivamente pari a 50.93 Km e

2.34 Km. 1 peri metro del bacino — di
Per quanto concerne | 6aspetto idr

da vulcaniti sbaeree e submarine che conferiscono al terreno una

p e r me admipresa tra cm/s. A questi terreni sono attribuiti

val or i di capacit?” di campo Cc= 0, 8C¢C
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0,84 e di ruscel | ament odig&€e un bilanBio 1 6 . E
idrologico del territorio di Mi | ite
ruscellamento della zona erpa natura idrologica dei terreni affioranti, che
presentano bassa propensione al dissesto e per la morfologia idrografica non
sono pesenti elementi di rischio. Non rilevandosi elementi di rischio
adi acentii all 6area sono state costrui
II, Militello - Stazione Ferr. Vizzini e la S.P. n.410 che comunque possono
essere coinvolte in movimenti fragio

Con | a Direttiva Quadro Acqua del
si obbligano tutti gli Stati Me mb r i |
scopo di raggiungere un buono stato ambientale entro il 2015. Il
conseguimento di talstato ambientale passa attraverso la valutazione
integrata di aspetti e processi biotici ed abiotici giusta quanto prewsto d

D. 1 gs. n. 152, ma soprattutto medi ant
recentemente dalla Direttiva Quadro 2000/60/CE. Pler ¢aopocon il
presente | avoro si ~ ricorso allobéuso
approccio pratico per il monitoraggio e la gestione dei fiumi.

Gli indici scelti sono: ilWQlacr oni mo di Wat er Qual
un indice chimicoi batteriologc o del | 6acqua ed il F
Fl oristic Quality Index che espri me |

I Wat er Quality I ndex =~ un prot
National Sanitation Foundation (USA) nel 1970, nel quale sono considerati
novepar ametr.i fondamentali, capaci di
differenti corpi idrici e di monitorare le variazioni nel corso del tempo. Per
selezionare detti nove parametr.i S i

135 esperti del settore hanno egato 25 test differenti e ne hanno
selezionati nove come indicatori. Molti Paesi hanno adottato il metodo WQI
come strumento efficace per la gestione dei corpi idrici, tra cui Taiwan,
Dalmazia, Canada, Oregon, Iragq, Canada, Montenegro.

| nove parametri awsiderati sono:0Ossigeno disciolto; Coliformi
fecali; pH; BOD; Differenza di temperatura; Fosfati totali; Nitrati;
T o r b iSdlidi totali,

| parametri considerati variano da Paese a Paese, ciascuno li ha
considerati in base alle caratteristiche idroggioloe dei propri corsi
ddédacqua, ad esempi o nell o studi o d
considerati sono dieci: Ossigeno disciolto, pH, fosforo totale, azoto totale,
coliformi fecali, arsenico, piombo, mercurio, A4 &cld® 2,4
diclorofenossiacetico) kndano f-esaclorocicloesano

I'l wWQl =~ calcolato secondo | 6equaz
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dove il fattore peso dei parametri attribuito in base alla sua
i mportanza nella qual gl obale chée
risultato del parametro valore compreso tra 0 e 100.
La National Sanitation Foundation ha conferito ad ogni parametro
un fattorepesg che, come gi~ accennato, =t
| 6i mportanza del parametro nel compl €
Per ogni parametro il valorenormalizzatofacendo uso di appositi
grafici, poi moltiplicato per il attore peso e infine il risultato riportato per
ciascun valore viene sommato ottenendo un risultato numerico compreso tra
0 e 100. Questo viermonfrontatocon dei valori preesistenti, organizzati in
una tabella divisa in cinque fasce, cui corrispondono altrettanti giudizi:
ottimo, buono, medio, cattivo, molto cattivo. Il giudizio da attribuire al

campione =~ quello della fansta iNale nel | g
rappresentazioni cartografiche =~ com
di giudizio.

Utilizzando i diagrammi di normalizzazione dei dati di analisi si
ottengono i valori Q:

Tabella 1
Anal i si chimiche e fis
Parametro Valore Valore M dltiplicazione Valore
analitico normalizzato finito
DO 6,2 mg % 66 0,17 11,22
Coliformi a tappeto 2 0,16 0,32
fecali
pH 8. 45 u 70 0,11 7,7
BOD 1,5 mg/L 95 0,11 10,45
Temperatur 16 AC 29 0, 10 3,19
a
Fosforo | — --—-- 100 0,10 10
totale
Nitrati 20.06 mg/L 37 0,10 37
Torbi( - 99 0,08 7,92
Solidi totali 6 mg/l 81 0,07 5,67
Léapplicazione del wQl Ci d” | "in
in modo conciso e che pu, essere int
ri sultato ottenuto si evidenzia che
medi a. I n verital oiece atneeadetviav aame
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mi gliore, in quanto | édarea non appar.

Dai val or i dell a qualit? del | dacoc
guell o del fosforo, la cui origine
liqguami zootecnicic ome =~ st ato detto in corris

un pascolamento intensivo e continuo di bovini, e/o provenire dal
drenaggio e infiltrazione del fosforo per la fertilizzazione del terreno e per

l 6utilizzo di pest i ci suddetto tomeita si ha i n
un agrumeto posto lungo | a sponda de
che dall éapplicazione del WQl emer ge
creano in gqguestdarea un elevato dist:
Non si p u derepckervi possasia dssere altre cause che

possono creare disturbo e che debbono essere ricercate compiendo uno
studio dettagliato sull éintero bacin
del Fiume S. Leonardo. Studi compiuti dalla Regione Sieil®OGESID
S.p.a in un Piano tutela delle acque della Sicilia, nel dicembre 2007,
rilevano che nel bacino idrografico di Lentini e nei suoi bacini minori si ha
un inquinamento di origine organica, addebitabile agli scarichi di origine
urbana non sottoposti a tr@mnento, carichi di fosforo; al contributo delle
attivit?” produttive che scaricano i
provocato dal carico trofico causato
attivit”™ agricole. Per anchesegu @dnt i mc
eccessivamente elevata, probabilmente arriva in suddetto torrente

I Fl oristic Quality Index (FQ
in modo oggettivo il grado dbéinte
Questa metodologia sibasaunav al ut azi one numeri c
flora, che N compi ut a attravers
conservatorismod assegnato a <cias
specializzazione ecologica che la pianta ha attuato in relazibne 6 h ab
all e condizione ambiental:.i i n [
rispecchia la sua ricchezza di specie conservative.

Il valore di FQI, relativo ad una flora, si ottiene applicando la
seguente formula:

dove Romma delacoefficiente di conservatorismo di tutte le
piante che sono state registrate nel/l
speci e predeaentbhasePedeli , cal col o FQI
conservatorismo R: un valore compreso tra 0 e 18gasdo a ciascuna
specie Un valore pari a 0 viene assegnato a quei taxa che sono specie
ruder al i cio quelle speci e che sor
disturbata e a quelle piante che sono non native. Valori compresi3tra 1
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vengono assegnati a pianadatte a diversi ambienti e soggetti ad un alto
disturbo. Valori da #6 vengono applicati a piante che sono legate ad una
comunit” vegetale ed il ci8vendoans t ur bo
applicati a quell e c¢omunimindre. Béentrepi ant ;
unvaloredi9l0 =~ assegnato a quelle piante
E6 stato anche consi deir%peroquellerspesiecal or e
che sono in pericoloP e r | area in questione
floristico di 63specie.

Tabella 2
Elenco floristico

Species

Agrostis stolonifera L

Anagallis arevensis L.

Apium nodiflorum L.

Apium graveolens L.

w| o A o] o =

Arisarum vugare Targ. i
Tozz.
Arundo donax L

Asparagus albus L.

Asphodelus fistulosus L.

Bellardia trixago L.

Bellis annua L.

Beta vulgaris L

Borago officinalis L.

Cerinthe major L.

oO| O] O O o w| | Oof ©

Chrysanthenum coronarium
L.
Cynara cardunculus L.

Cyperus longus L.

Daucus carota L.

Dipsacus fullonum L.

o ol o] o o

Echium italicum var.
siculum L.
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Echium vulgaris L.

Equisetum telmateja Ehch.

Euphorbia characias L.

Ficus carica L.

Foeniculum vulgare Miller.

Fraxinus oxycarpa Bieb.

Galactites tomentosd
Moench.

O ©f | W N| O ©

Galium aparine L.

Iris planifolia Miller.

Juncusacutus L.

Juncus bufonis L.

Juncus maritimus Lam.

Juncus subulatus Forsskal.

Laurus nobilis L.

Lotus cytisoides L.

Lotus ornithopodioides L.

Lupinus anustifolius L.

Lythrum junceum Banks et
Sol

o M| Of O ©Of O O N| 0] oo ©

Malva cretica L.

Mentha pulegium L.

Mentha spicata L.

Nasturtium officinalis R.
Brown

o O o O

Nerium oleander L.

Olea europea var sylvestris

Osyris alba L.

Opuntia ficusTi india

Papaver rhoeas L.

Paspalum paspaloide
Scribner

Al O O] O] | ©
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questocaso,di st ur bo

speci e

cal

Dal

Phragmites australis Train

Pulicaria dysenterica (L)
Bernh

N

Ranunculus ficaris L.

Reseda alba L.

Rubus ulmifolius Schott

Rumex
Murry

conglomeratug

W N O &

Salix alba L.

Salix pedicellata Desf.

Samolus valerandi L.

Sinapis alba L.

Sinchus oleraceus L.

Solanumnigrum L.

Solanum dulcamara L.

Trifolium repens L.

Typha latifolia L.

Veronica
aquatica L.

Anagallis -

~N| g A~ A~ O] O O 0| 0] O

o

da

col o del FQI

R N FQI

63 195 24.68

studio dell a

consi der dir s

qgualit?”
h a
generando una maggior presenza di specie ruderali e non native della zona.

In percentuali minore, rispetto al previsto, si rileva la presenza di
autoctone del
—Nerium oleander L.Appartiene alla famiglia Apocynaceae.6 u n
arbusto sempreverde nativo di Europa e Asia Medio Orientale. Cresce nelle

antropico

boscaglie riparie e greti

rimangono prosciugati per gran padee | | 6 anno.

nell 6l talia meridionale e
—Salix pedicellata DesfAppar ti ene
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un arbusto che S i rinviene l ungo g
formazioni ri pari e. stieiamante aneditepageni e ¢
l'imitato per I 6ltalia settentrional e,

—Laurus nobilis L. ! PPAOOEAT A Al 1 A EAITECI EA
coltivato in tutte | e regioni a c¢clim
per questo motivo i ncerto | dareale originaric

terreni fertili, profondi, nei boschi a sempreverdi e latifoglie della macchia
mediterranea.

—Fraxinus oxycarpa BiebAppartiene alla famigl
albero, componente essenziale detlenfazioni ripariali. Presente lungo i
cor si déacqua sino alle posizioni S
meridionale, Sicilia e Sardegna e nella costa Tirrenica.

CONCLUSIONI

Con questo studio si " voluto app
idrica deltorrente Oxena per valutarne lo stato ambientale. Attraverso una
seri e di osservazioni, con cadenza 1

della crescita della flora, elencando di volta in volta le diverse specie
vegetali, raccogliendo e fotografando i vesemplari. Nel contempo si sono
compi ut e | e anal i si del |l 6acqua prel
accessibile, considerando che la zona presa in esame si presenta
impraticabile non solo durante il periodo della stagione invernale ma anche
durante il griodo estivo.

Dopo aver condotto | o studio sul ¢
dei vari dat i raccol ti, utilizzando
emerso che |l a qualit”™ idrica =~ peggi
bi odi versspietc'i edeaduteoct one della zona

dalla presenza di vari fattori di disturbo.

La presenza di specie vegetali corfdiragmites australisha
undi mportanza notevole dal swlgenuno di
processo di degradazione della materia organica. Questa pianta acquatica
ri muove parte delle sostanze indesid
nei tessuti e fornisce condizioni adatte alla formazione di microorganismi
che trasformano glinquinanti e ne riducono la concentrazione. Assieme ad
alcune elofile (esTypha latifolig media il trasferimento di ossigeno dalle
parti aeree alla rizosfera attraverso la perdita di ossigeno dalle radici
incrementando la degradazione aerobica delle mostarganiche e la
nitrificazione. Phragmites australis non solo funzionano come pompe di
ossigeno ma  anche i n grado di co
microecosistema molto efficiente capace di eliminare gli elementi estranei
(ad esempio microrganisipatogeni).

Di seguito si espongono quelli che sono i possibili impatti che i
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fattori di disturbo generano nella Valle del torrente Oxena:
e Acqua. La componente idrica, subisce un inquinamento

Abi ol ogicod dovuto alla presenza dei
col i for mi fecal. € un ingquinamento ¢
di pesticidi e fertilizztamt i Dalltliddrza
chimica compiuta si evidenzia che f ai
nitrati, due parametri questi che f al

utilizzata ai fini del consumo uman®@ai parametri fissati dal Governo
italiano, né Decreto legislativo del 2.febbraio.2010 n.31 si segnala che un

val ore altro di nitriti e di col i for|
umano.

eSuolo. L&i mpatto che il suol o ricev
qguotidiano dei bovini, al Imézzipgsantha nt o €
per |l a | oro manutenzione non solo ro

biologici ma altera fortemente il drenaggio dirreni provocandone
mutamenti nella loro composizione vegetale e conseguentemente nelle
comunit”™ ani mal. che ne dipendono. L
dovrebbe raggiungere | e singole torr
f avor enidne edl afieeando fa circolazione superficiale delle acque.
Inoltre la creazione di vie di penetrazione in ambienti selvaggi ed
incontaminati apre la strada al fenomeno del bracconaggio, alle discariche
abusive,ecc.

Da quanto sinteticamente evidenziato dgduce chel 6 i mpat t o
sul | 6dambi e nld realizzaaioné delavcentradeoeolica, il pascolo,
l 6utilizzo di fitofar maciLo6i mpedttioc isd
paesaggio e |l a biodiversit"™, sopratt
vege azi onal e, ~ noltrevatl tee #a cohalsli Ga pmrt a
creazione del Parco degli I bl ei (al
torrente Oxena) in discussione gi "~ d
ufficialmente il comitato promotorej si propone di rimuovere o attenuare i
principali fattori di maggior disturt
salvaguardia di questo bene ambientale nel cuore dei Monti Iblei.
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INDICE BIOLOGICO ESTESO

Lucilla Giulietti

DEB, Universit”™ dell a T-0kKl@0iVierthd,ar go d
e-mail: lucillagiulietti@gmail.com

Abstract

This study aims to highlight the importance that biomarkers play in
environmental monitoring.

In particular, the IBE, through the analysis of themacro invertebrates
communiy that allows to evaluatéhe quality of flowing waterAs part of the
research activities of the Department of Biology and Ecology of the University of
Tuscia | did the monitoring of water quality of the river Paglia, located in central
Italy.

The monitoing was carried out purely as a didactic purpose in order to
acquire the methods necessary for the calculation of the bioindicator IBE. Therefore,
| do not report here the data | collected during the monitoring of the Pagliariver as
they may be affected bgrrors and not necessarily explanatory of a particular class
of environmental quality.

Keywords: Bioindex, IBE, water current, monitoring environmental,
macroinvertebrates

1 controll o del | 6 ambient e vien
chimico-fisiche equelle biologiche.
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Léanal i si bi ol ogica, pur essendo

chimicof i sica ma |l a pu, i ntegrare Unenc
approcciomultidisciplinare, si possono valutare gli aspetti di sinergismo e di

antagonismo deteimn a t i dal | e mol ecol ei nqui nar
talvolta | a presenza di pi i nqui nant

singoli, inaltri casi addirittura le sostanze si neutralizzano reciprocamente.
Purtroppo ci sono casi in cui gli effettiinguainti sono potenziati

dall a presenza di pi 2sostanze. Poich®
riduzione o | a scomparsa delle spec
resistenti agl i i nquinanti, N possi
parametri perl a val utazione del | a qualit’
ecosi stema. Essi consentono | 6espres
esprimibile attraverso un numer o, del

Per questo motivo sono spesso usati per valutazioni catharo di
classificazione.

Per bioindicatore séintende ¢
informazioni sulla qualit”™ dell b i
organismo sia considerato un buon bi
presenti determite caratteristiche qualptimum ecologico ed ampia

di stribuzione nell 6ar ea di studi,
uni formit?5 genetica e lungo <ciclo v
stagioniin casi particolari si usanoanche organismi elocistagionale
scarsa mobilit?"” ad eccezione dei bic

necessario che si abbiano buone conoscenze circa anatomia, fisiologia ed
ecologia della specie in oggetto eampie informazioni circa il ruolo
ecologico che predispenl 6 or gani s mo bi oindicator
contaminanti La caratteristica comune a tutti gli organismi utilizzati come

bi oindicatori ~ data dagl. effetti cl
di essi. Tali effetti possono manifestarsi in due diversidi: reazioni
identificabili di tipo ecologico, comportamentale,biochimico, fisiologico,
morfologico proprie di tutti gli organismi propriamente datiindicatori

Altri sono invece gli effetti prodotti ai danni dei bioaccumulatori, organismi
capacidiacumul are diverse sostanze in (
comparti ambientali: aria, acqua, suolo.

In particolare per quanto riguarda il monitoraggio ambientale di corsi
dbébacqua N possibile utilizzare I 61
dibioindicatorechesi basa sulla considerazione che, in corrispondenza di
acque ricche di sostanze organiche dovute ad inquinamento, si determini un
i ncremento del |l 6attivit?” fungina e
Déal tr a parte I e sost anmxie ciboralani che
macrofauna acquatica. Si opera quindi una selezione nei confronti degli
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organismi in grado di sopravvivere in basse concentrazioni di ossigeno e

che richiedono abbondanti guan+tit” d
possono essere sia @iy sia famiglie, sono ordinati in base alla tolleranza
per |l 6ossigeno dall 6alto verso il b ¢
conto anche della compensazione degli ambienti lungo il profilo
l ongitudinal e del corso dédacdiua: i
i ngui nament o, l ungo il corso dbé acaqgl
comunit”™ dovute a fattori natur al i c
mor fol ogia del fondo. La formul azion
i nserendo i | ematolkertotal. d i uni t”™ si st
L61I BEutilizza come bioindicator.i |
che vengono campionati, raccol ti al |
seguito classificati. La scelta dei

presentano una serié caratteristiche conformi agli standard richiesti.Tali
caratteristiche sono principal mente:

i nquinamento, stanzialits@ sul sSsubstra
ddédacqua, cicli vitald@ i ampi@amentor ei ad
riconoscimento, amplia letteratura in merito.

Léapplicazione dell 8l BE prevede
possono sintetizzare i n: definizion:i
preliminare del corso dobéaczramaadel campi
val ore dell 6indice biologico, contro
gualit?” del |l 6acqua. E6 importante sedgd
mar gi ni di soggettivit”™ e quindi uni f

I campionamento viene effettuato con un pagito retino
immanicato su un transetto obliquo operando in controcorrente cercando poi
di separare e riconoscere il maggior numero possibile di organismi. In
seguito in laboratorio si completa la classificazione, si stende la scheda

definitiva conilcat ol o del | 61 BE e si formul a il
1 calcolo dell 61 BEsi ef fettua me
pri mo, orizzontal e, i n corrisponde
all dinquinamento fra quell.i prllaesent i
i gruppi sono disposti, dall dalto in
il secondo,verticale, in corrispondenza di intervalli numerici che fanno
riferimento al numer o -USo tingdnge nella  Uni t
stazione studiata.A geet 6 ul ti mo proposito, non e:
i ndagine con finalit”™ pratiche di «cl &
S i B stabilito un Il i vell o-gengre odet er
famigliarigorosamente definito per i vari gruppi e derion at o Uni t
SistematicaU.S-; cos?3, ad esempio, se in wun
specie di Ef emerotteri appartenent.i
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gruppo | 6U.SsS. — il
Nella tabeld a due ingressi il valore di IBEviene letto in corrispondenza

del |l 6i ncr

oci o del |

gener e,

a

ri

ga

di

r el

remo

ati

vV a

relativa a quello verticale; questi valori vengono poi convertiti, mediante

cinaguenal desil edi
un determinato grado di inquinamento. Ad ogni classe viene attribuito un
grande

unodaltr a

col ore
delle acque.

tabell at”

che risulta

a

di

ut i

Tab.1

Tabella per il calcolo dei valori IBE

Gruppifaunistici che determinano con la lorc
| 6i ngressc

presenza

(primo ingresso)

Plecotteri presenti
(Leuctra*)
Efemerotteri presen

(escludere Baetidae
Caenidae)

Tricotteri presenti
(comprendere
Baetidae , Caenidat
Gammaridi, Atidi e
Palemonidipresenti
Asellidi presenti
Oligocheti e
Chironomidi
Altri organismi

Pi % di
Una sola U.S.
Pi % di

Una sola U.S.
P i diauina sola U.S.

Una sola U.S.

151

1

una -

una-

tutte le U.S. sopra assel -
tutte le U.S. sopra assel| -

tutte le U.S. sopra asser| 1

Numer o
Sistematiche costituenti la
(sec
0-2-/6-|11-/16-|21-26-|31-| 36-
5110 15/20 25|30 35
101112 /13* 14*
10/11|12|13*
10/11|12

comuni t”

A~ O

tutte le U.S. sopra asser 0|1

8

7
7
6
6
5

&)1

9

O ([N N 00|00

(e}

9

9
8
8
7

7

9
9
8

tot

10|11
1011
9110

9110

al

c he

a

t -



Tab.2
Tabella di conversione dei valori IBE

.Valore di

Cl assi di | B.E Giudizio Colore diriferimento
Ambiente non
Classe | 10-11-12 mqumatp onon Azzurro
alterato in modo
sensibile
Ambiente in cui son
Classe Il 8-9 |evidenti alcuni effet Verde
del | 8i ngq
Classe I 6-7 | Ambiente inquinatc Giallo
Classe IV 4-5 Am_blen_te molto Arancione
inquinato
Bibliographia
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USI NG CHLOROTI C MOTTLE ON SCOTCH PI N
(PINUS SYLVESTRISL.) IN EXPRESS-ANALYZE OF
ECOSYSTEMS

Ekaterina Stomakhina
Peoplesd Friendship University of Rus:¢
chausse, Moscow 113093,
email: katerind 92 @mail.ru
Research supervisor: Julia Ulanskaya, Assistant Professor, PhD in Biology

Abstract
We introduce a new method for accounting the part of needles affected by

chlorotic mottle which allows for effective, simple and quick analysis of
environment al condition using bi omor pho

needlesRinus sylvestrig..).

Keywords: pollution, bioindication, monitoring, needle, chlorotic mottle,
scotch pine, increase

Esimation of anthropogenic influence on the environment and

projection of probable situation extension plays an important role in modern
ecology. In particular searching for reasonable and quick analysis
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techniques is of great importance. One of them isndioation which
became popular in the past century.

The best bioindicators are the most sensible species. A representative
example considered in this paper is the scotch dhieus sylvestrid..)
which has a vast area of distribution [2].

Such parameteras life expectancy and average length of a needle
are typically used in bioindication research [4]. The aim of this work is to
estimate the possibility of wusing
(Pinus sylvestrit..) in expressanalyze of air.

Chlorotic mottle is a typical sign of injury caused by atmosphere
pollution [4].

For gathering experimental data we chose two Moscow parks similar
in all environmental factors except for atmosphere pollution:
Serebryanybor (SB) in one of the most pure dists, and Kuzminky
lesopark (KL) in one of the most polluted districts of Moscow.

The research has been conducted since March, 2010. In the end of
2011 two more areas were added for control analysis of the chosen
methodic: Filevsky lesopark (FL) locatéd a relatively safe district, and a
reference spot in Istrinskoe lesnoe hosiastvo (IL) located in 38 km from
Mosckow.

The data was compared against the results from physicochemical
monitoring performed by the State Environment Establishment
iMosecoimofpld t or

For every area five young pines (16 years old) were selected at
random. For every tree we chose three branches at a height of 1.5m from
the southern side [1]. Then 20 needles were selected from every increase,
which overall amounted to 30Czadles from each increase in every area.
Chlorotic mottle was taken into account when there was only one spot more
than 1mm or several spots.

It is noticeable that during the year (pie4)llthe condition of needles
is getting worse.
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Pic. 1. Percent of needles withhlorotic mottle in KL

It is worth saying, that in KL (pic. 1) the percent of damaged needles
is higher in the year of 2011 than in 20Tthis can be explained with
anomalous heat in 2010 and conflagrations, during whichdheentrations
of contaminants were 180% more than in 2008009 [3], resulted from
the weather conditions. This theory can be proved by comparing data

received in March, 2012 and March, 202011 increase has less chlorotic
mottle than 2010.

March
May [

August
November
March
August
November F—————————

2010 2011 2012

W 2008 @ 2009 O 2010 O 2011

Pic. 2 Percent of needles witlthlorotic mottle in SB
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In SB (pic. 2) the situation is similar with KINevertheless, needles
in SB are in better condition than in KIhis agrees with the data from
physicochemical monitoring [5].

100
80
60 -
40 -
20 1
0 - — 1
November March November March
2011 2012 2011 2012
2009 @ 2010 O 2011 2009 @ 2010 O 2011 |

Pic. 3. Percent of needlewith chlorotic Pic. 4. Percent of needles witbhlorotic
mottle in FL mottle in IL

In November the condition of needles is better in FL (pic. 3) than in
SB. Although, in March the percentage of damaged needles exceeds the
data from KL and SB.

As far as IL (pic. 4) is concerned, the damage rate in this area is
considerably lower than in SB, FL and KL which agrees with the data from
physicochemical monitoring [5]. This indicates tleaen with the wind rose
taken into account the air within the bouraighe city noticeably different
in composition and severity of exposure to vegetation from the one in
countryside.

Conclusions:
1. Chlorotic mottle can be used in expresmlyze of the environment.
2. Unfavorable factor combination (conflagrations, anomaloest) in

2010 struk a blow for cumulative effect of pollutants.
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ENERGIA SOLARE IN SICILIA
M. Velardi
Universit”™ degl:. Studi di Pal er mo .
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Abstract

Solar energy ishe radiant energgroducedby nuclear reactions the Sun,
which passes over tharth in the fornof electromagnetic radiatioiThis energyis
the easiestind cheapedb use, especiallin landssuch as Sily, the region's largest
and most radiant of Italy. This land boasts the largest photovoltaic solar power plant
in Europe and the second in the world, with a plant that produces 40 MW of.power
Themost populatypesof solar panels are: Thghotovoltaicpanelused to generate
electricity, the solar collectorusedfor the production oheat andthermodynamic
solar panelsed to generatelectricity during the nighioor when the skys cloudy.
Investingin a photovoltaic systemwill reduce thecost of electricityfor 25-30 years
anddoes not pollute thenvironment.

Keywords: Solar energy, photovoltaics, solar collector, thermodynamic solar
panel.

Solare, eolica, geotermica, idroelettrica e marina sono le energie
rinnovabili.

E' necessariosott ol i near e che grazi e al
all 6anidride carbonica e ad altri g
del |l 6at mosfera e di conseguenza | a vi

che senza l'energia solare, non potrebbero esismrreaforme di energia
derivanti dallo sfruttamento della biomassa o dei combustibili fossili
(carbone, petrolio, gas naturale).
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L'"energia solare =~ | '"energia radi.
del Sole, che passa sulla Terra sotto forma di radiazi@tieomagnetica.

I Sole trasmette all éorbita terre

chiamato costante sol are. Chi ar am¢
dal Sole raggiungono | a Terra: [ 1°¢
nuvole e soldl 45% dalla superficie terrestre'irraggiamentosolare medio
alle latitudiniWatutr opere mJ] di circa 2¢(

Questa energia =~ la pi% semplice
soprattutto in terre come limadida ci |l i @
déltalia. Grazie alldéalta temperatur
molto vantaggioso installare pannell
pannelli

solari sono tre:

I pannell o fotovoltaico utlolizzat
solare termico utilizzato per la produzione di calore ed il pannello solare a
concentrazione utilizzato per generare energia elettrica anche durante la

notte o quando il cielo = nuvoloso.
I pannel |l o fotovoltaico cost i

composto da celle in silicio ( monocristallino, policristallino o amorfo) , ed

~ in grado di convertire | 6energia te
I pannell o solare termico =~ compo
accumul o che per mett e utldzandor i sc a

esclusivament e | 6energi a sol ar e, S

mantenimento come
| 6el ettricit .
1 pannell o solare a concentrazi ol
da un tubo ricevitore e da un fluid
e

gerer azione ed =~ capace non solo di g
pi% grande vantaggio =~ | a sua capaci
assenza di Sole di generare energia elettrica.

Sembrer” incredibile ma i6epadani
del | 6i mpero romano, chiaramente era
sfruttare | 6effetto serra attraver soc
Anche Leonardo Da Vinci, durante | a
degli specchi parabolici capacidii scal dare | dacqua, un
pannello solare a concentrazione.

Or mai sul panorama della scienza
trascurabili c ome |l a scoperta del f
conduci bilit?® elettrickaUnseepsitodo dai
Questo materiale potrebbe aumentare |

il 30%.
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Altra scoperta ~ quella dei sei
California del Sud i quali hanno ideato un liquido capace di condurre

elettric i t 7 . Questobdultima sottoforma di r
celle fotovoltaiche a basso costo.
Infine tra | e wulti me nuove invenz

ideato una torre 3D di pannelli fotovoltaici capace di generare una potenza
dalle2 alle 20 volte superiore a quella attualmente utilizzata.

Quanto costa un impianto?

Un i mpianto fotovollt0aiOcOo0 dia, 2uknWps i~
20m | di sili ci ol.8a0rkwh/farmoepSudlthliac e 1. 30
I costo non deve allarmare, esiste un programma europeo
denominato fiConto Energiao che preve
che installano i mpianti fotovoltaici

prodotta.

Investire in un impianto foovol taico ridurr?” il
elettrica per 280 anni. Questo sistema fattura ogni anno in Italia 35
miliardi di euro | danno corrispondent
che in Sicilia ci sono 5milioni di pannelli fotovoltaici ed 8mitapianti
solari termici.

Quest a terra vV a pentale $okare fotovidtaicg r an d -

déEuropa e l a seconda nel mondo, C C
Megawatt di potenza. Questa tecnol
guanto rende possibile la prodoze di energia senza inquinare.

Qui ndi , perch® utilizzare energia sol
inesauribile, meno pericolosa per I'ambiente e gratuita.
Léambiente del medi terraneo =~ del

proteggerlo.

Bibliography

1. fiLa fisica di Amal di 20 by Ugo Ama
Website:

2. BlogSicilia:http://palermo.blogsicilia.it/energisolareun-settorein-
crescita/79183/

3. FinanzaUtilehttp://www.finanzautile.org/energisolarein-sicilia-
limpianto-piu-grandedeuropa.htm

4, TiscaliTecnologighttp://tecnologia.tiscali.it/news/scientecnica/

5. Wikipedia: http://it.wikipedia.org/wiki/Energia_solare

158


http://palermo.blogsicilia.it/energia-solare-un-settore-in-crescita/79183/
http://palermo.blogsicilia.it/energia-solare-un-settore-in-crescita/79183/
http://www.finanzautile.org/energia-solare-in-sicilia-limpianto-piu-grande-deuropa.htm
http://www.finanzautile.org/energia-solare-in-sicilia-limpianto-piu-grande-deuropa.htm
http://tecnologia.tiscali.it/news/scienza-tecnica/
http://it.wikipedia.org/wiki/Energia_solare

BONFIRE SITES AS A FORM OF RECREATIONAL LOAD ON
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Abstract

The research provides results from field observations made by author on the
territory of National P arlkg rfalbg r akoa | (ufglao ord
Dzerzhinsky district, rural settlement "Village Galkino", village Lyublinka). The
measuring of bonfire sites parameters was performed according to the existing
methodic on several areas which has different degrees of anthropogamnicadise.
The results were analyzed by the author, some new regularities of the influence on
flood plain ecosystems, made by bonfire sites and other forms of anthropogenic load
(refuse tip, trampling down), were revealed.

Key words: bonfire sites, flood lain ecosystems, recreative impact,
poaching damagéittering, degradation

A bonfire site, recreational load, flood plain ecosystem, trampling
down, littering, degradation.

The explored territory was in village Lyublinka (rural settlement
"Village Galkino", Dzerzhinsky district, Kaluga region), coordinates:
54A43' 32" N, Itis apibtukesduepldcé ih Bational Park Ug r a o ,
where you can see different landscapes ahéroplaces of interest. The
research routs are in riparian of the river Ugra, Lyublinka and Kozoevka.
Moreover the tourist stop arrangedby Regional Station of Young Tourist
areexploredas well.

The recreationalload on this territory is high, becausethere are
tourist meetings of environmental groups and a large number of ordinary
holidaymakers every year. Fire and bonfire sites ar¢he center of
recreational load. Accordingp the research made BrofessorAbramova
[1], PhD in Biology, a bonfire site can be divided into 3 zones: first,
combustion zonesecondapproach to the first zonghird, trampling down
zone

The investigationterritory was more than 40,000n?. There are 17
bonfire sites which were counted onTihe observationsvereperformed on
6 areas according to the following plan:

1. Location of the site on the ground;
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Azimuth to the nearest settlement (village Lyublinka);

The external appearance of the site during the primary inspection
thetype oflittering;

the intensity olisage

PO wN

bonfire sitezones;
5. Photo documentation of the site.
Methodological basis
1. The location of the site on the grouigldetectedby the map of rural
settement "Village Gallno" and the mapf National ParkiUgrao;

2. Azimuth to the nearestettlements determinedoy compassMake
the binding of sites to thground

3. The type of littering and intensity of usage is determined visually
duringthe primary inspection;

4, Calculation of the projective covétotal projection plantontouron

the soil surface) arperformedby the i s e t oRamédnskoye
method. This method allow® achievesufficient accuracyneeded
for determination ofhe projective covel3].
Description of the key areas
AreaNo. 1
Locatedon the right bank of the river Lyublinka, near its mouth.
Azimuth (village Lyublinka): 4 3 Ahereis herbaceous vegetatiam the
bonfire siteandground litterin the secondzonewhich indicate that tharea
was not usedintensively A refuse tipwas createdin the bonfire site
Projective cover 0-1% (the first zone) 5-25% (the second zongP550%
(the third zone)The radius of the first zonis 0.46 m. Width: 0.75 m (the
second zone) antd4 m (thethird zone)
AreaNo. 2
Locatedon the left bank of the riverLyublinka, in 52 m from the
port of ravine Azimuth (village Lyublinka): 41A The areawas usedmore
intensively The ground litter was almost destroyedn the first and the
second zones Projective cover. 0-1% (the first zong, 0-1% (the second
zong, 1525% the third zong. The radius of the first zonis 0.63 m.
Width: 0.74 m (the second zone) a2d4 m (thethird zone)
AreaNo. 3
Locatedon the right bank of the river Kozoevka, near its mouth.
There is astarboard sidef ravinewith watercoursén 17 m b the eastrom
the areaAzimuth (village Lyublinka): 25A The intensity of usageis the
same as in the secoadea A lot of break branches aszatteed thereThe
ground litter was almost completely destroyead the first and the second
zones Projectivecover. 0-1% (he firstzong, 2-5% (the secondzong, 5-
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259% (the thirdzong. The radius of the first zons 0.51 m. Width: 1.26m
(the second zone) afid83m (thethird zone)
AreaNo. 4
Locatedon the left bank of the river Kozoevka,in 85 m from the
port of ravine Azimuth (village Lyublinka): 23A Therearesawedlogs and
billets of wood around the bonfire site. Thground litter was trampled
downin thesecond zoneTherearebottles, plastic disheendothergarbage
on the areaProjectivecover. 0-1% (the firstzong, 1-5% (the seconaong,
5-25% (the thirdzong. The radius of the first zonis 0.68 m. Width: 1.54
m (the second zone) a@db8m (thethird zone)
AreaNo. 5
Locatednear the tourist stop on the forest edghereare a lot of
garbagesuchasplastic dishespackags, broken glassnd paper Thereare
3 bonfire sites Azimuth (village Lyublinka): 1 1 , Pyofectivecover 0-1%
(thefirst zong, 1-5% (the seconaong, 5-25% (the thirdzong. The radius
of the first zonds 0.68m. Width: 1.54m (the second zone) afb8m (the
third zone)
AreaNo. 6
The tourist stop was arrangedand equippedby Regional Station of
Young Tourist Locatedon the forest edgm the eastof theriver Kozoevka
in 103 m from its left bankAzimuth (village Lyublinka): 1 1 &here are 6
bonfire sites All of them are almost identicallherewas arefuse tipnear
every bonfire siteProjectivecover. 0-1% (he firstzong, 1-3% (the second
zong, 2550% (the third zong. The radius of the first zonies 0.86 m.
Width: 2.8 m (the second zone) aB® m (thethird zone)

Conclusions
1. We found out that fire and bonfire sites are the center of the
recreationaload
2. In the first zone the negativeimpact was madeby the fire. Ifthe

burningis intensive thereis time redundancyf alkalinity and high
concentrationsof soluble mineral compoundsvhich hamper the
germination of seeds of some trapecies, deterioratphysical
properties of the sqilreducing its porositydestroying itsstructure
and causingsintering.Burnoutof humus leadso thedestruction of
the soil fauna and underground organs of plants.

3. Trampling down which dominatesin the secondzone leads to

destruction of vegetationthjs can easily be detected by the quantity
of the projective cover which decreases from the third to the first

zone. Poic ground litter is trampled down, soil tighters. The
environmenis pollutedby wases [4].

4, Bonfire sites are the direct cause of forest fires. In the summer 2011
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the investigation territory was subjected to repeat intensivaing
out
Necessarymeaguresto reduce recreationalload
It is important to notice the changesin ecosystemsas early as
possibleto prevent the degradation significantly reduce its speeBor this
purpose it is necessary to pay attention to the individual components of
ecosystems: the individual species and groups of plants and affnals
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Abstract

The studied area is located within two Sicilian distficScillato and
Caltavuturo. Studied area is 200 %rithis territory is affected by large landslides
very strongly. In the course of the research these districtsdiveéded into 2 million
square units of 10 T 10 m. Val ues of [
unit. Using method of logistic regression allowed us to select the most significant
factors and to make the landslide susceptibility map. Landsliderdvanalys was
made with 3 models, which analyze different diagnostic areas (places, where
landslides are trigger usually). The results indicate that the using of the buffer zone
with radius 50 m around the highest point of the landslide show the mosataccu
results.

Keywords: Landslide hazard, logistic regression, Sicily Island
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