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Efficiency estimatiorof optimization of threatened amphibians and reptiles biotopes in the
yhGdzNB NBaSNBS aLt3ILaé o[ dGALD

The materials present the data of the efficiency estimation for optimizingBambina
bombinaand Emys orbicularifiotopes in the Nature reserve llgaNatura2000(SE Latvia)
within the time period of 201&019. The following optimization measures wereda:
restoration of 10 ponds; mosaic bushtting on 7 ha of eggsying and migrations biotopes;
for the first time in Latvia; sectoral installation of 500 m long rodience for prevention of
E.orbicularisfemales from transport and electricity fence agst invasive Nyctereutes
procyonoidesaround sensitive eggsaying biotopes was made. The biotope optimizing is
estimated as effectivean the year 2019 2 aduE.orbiculariand 9B.bombinawere observed

in the newly restored ponds, bacerta agilisvere found in 5 optimizedE.orbiculariseggs
laying biotopes. The new identified anthropogenic threatsEaorbicularigpopulation in the
Nature park Silene are the ponds overgrowing and drying because of the climate impact, new
promoted tourists cyclingoute through E.orbicularispopulation biotopes, and invasive
predatorsmammalians
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% - Distribution of B. bombina in Latvia

® - Records of P. glenii in Latvia

Satt. Latvijasi I NJ Iy @T RS NI NBzA tiZ & b NHzRIE kr I LIn NBefcaptus gleniilt NJ A
I NB@dpidaetal. 2009 1 | v -H[dzt di REEbiRELS2 Lidzt.n OA 2+ 0

DLaLf AodAaSY | y2 y»PRESYXNEYH | uBundkrhpjad? Lddztmp ® Xi @i B n
1ra YyY2RNROAYI [ FG@A2I A dz3dzya{ NHzLl2dz fSyTi
LJ2 Lidzt o ® Xi & mYDUAV1Aatf S/e2RE . £ 1 NA 80Om)2F & NRO6SOFA )

DLaLf RH®DE a AT al NRT ool & diFfdzyydari NyzRIa B Sidtapuk | & S
FLIAFAYYAS]T20FyFa LI antdnndr SlyRIG AE 678 dz29F & ( tzh | ZON
apRYoal AT @SARS 3l NI GAISH Mz AlSLPAUSHY N RLGAYSEYUTAKERLE
Fd2F dzy20F ydz¢ o6ydzYSNhOA2I FGoAf ald ~yAdd SINhaOmiac
foRT OAY yI @ @SA1TGAST fFA 3IFy LI anidzya aRFY
f oYSEF {ATAWHAIF dzAT YA SANBKSHABYNCARY dF yI & NBI d:

9ANERLI & LIzNIXEmys diicgaiiNdzLIdzO A &

9ANRLI & LzNII t » 8SHzg ANNAIdzON D A @tNE  ¢[nl (1 PIA 18I 13
6l dAaAOT2lIAa @GFANRI&A0 AN 3IfdzRasx 2 Jnpiasiranu Yy SR
OF LI 1 OT2HABAB AzRHZOE 0 0 NUzE dzNHzLIdz6 dz | NMNA HAINHZ Idz6
a0 NAR AN foRT mMXIp 13 WLHdzyl 2ASY RIo@BYASTA!
RFEuwund® WIdzy2 RIT o@yYAS{dz {F NI LI 1365 giVedskiz¥tzal. A NJ
2006a) ! NBnfl T ASYSuwu2asx GFN¥ASYlFPAMNELINE [JHNIDK 2
INhal LI NFadA AN GdzyOnllX (1FNFXLI 1488 0ASOA
RT St iSyo3aAax RIStGdSyoltdA LXIFyldzYaed .ASOA @
9ANERLI & LJzNII 0 NHzg dzNHzLJdzOA & {1 Go@n LISNR 2RI

51 o@yAS1TA tF0A LISER dzy yANRGX Yo Ln NIJA S

¥ nRS
Syad t dzNI 0 NHzE dzZNHzLJdzOA & o0 A SAA IdivNeHilD2 &1ANJ
- i & LISNA 2 Rdz

n R
adFNRa® t dzNBF 06 NHzg dzNHzLIJdzOA & A
FNBEnfl RASY@ARdIz RIunYX [l0@A2ra&a FLAGnlw2a

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
calGSy20Fyl RFEolF& fAS3Idzy2a aVYl N GSNRE d

7



I Aldz | A
> 1FR 3
dz N2oSO

Talftado2@akdd @i gme  UIdeNSYT aomaEiag rdzN:
I Agvin cl S YIRS Nil RiShyNitv iASNI ®4S NI il @ NE n ¥
' &% LJzZNPdz 06 NHzE dzNHzLJdz6 dz | 1 G o DI A
¢ I ay Ty SaENMzFHydNHzIAREIS 1 dzZ3O0F ydz dzy FGdoad
ASOFYna tSNXYSEI Ylala dzZ {NhOFylFa ni

: ‘ : : .v. . . |..; d = \ 7 iy \ ' g ~  3 A —.‘. 2 l‘ § e ¥ ’v “.l \% ‘i' 4
> ¢/ oS . | R\ e iAo 7
Vel S NL AN T R V% SO 2 { [\ 9
Gattd 9 A NR LI & LIdzNdiys orbicais zNIr@@AIdA 6 OA 2+ = & defejade Lidzt
dot A0 ®

{dz3lFa ®dLBPpodNBz &l adnRI nRSya oS8T YdzZadzN] I dzf y A
NRSyagtn2 t1SaLJzZNA  dzy LIASE dz3dzOna @ro2f Sas alL.
Ydza dzNJ | dzf y A S| dza YvardesizKidliedzut daaNID | (i NEANGIZEyddxEzI Iz ® Ai & =
YSRo 08T YdzadzN] | dzf yAS1dzayY @l 62t S&asx aASynOdza:
9ANRLI & LJzNIII 6 NMzE dzNHzLJdzOA & ANJ w20A LIASal NR
LJdzNIZ | 6 NXzE dzNHzLJdzOA &4 YSil a4 nRSy oI VA Midtasdzy &
alanid oNRSaYla>x AN LASGAS]TIYA fAStao

Y f
PdzZNJ3 | 0 NYUAT dANBATJBAD & @2 al f RnRSya nRSyadiatLSay
Rot dza > RS Q@IS &A1 Rl YO TlUdza dzy nRSya LIASLIAL RO

zemos purvus ar pietiegkYdz n RSy a &Lk 3dzul LI F oodzdp ¢ A
NRSYAaUGATLITY @GFA NARSYAaUGATtLITY FNJ £ Tydz aidNId
LASnRSya @0SfStnOAedzs | NJ abdAZ A f106A FLEAAE RO

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
0adliSy20lyl RIFEol&a tAS3dzy2a aYl N} G§SNRE d:

8



AT YFyid2 | Nbostipf&tA QtdiNad &n B8 ya[l INOQO AR NG [ {NDA YA TG Q@
ASaLlJTel A &l aAf RolGASa LIzNIII 0 NMzZ dzNHzLJdz6 dz Ri o
GFrY TNIFa&a GASGFAY (INRGAzOdz 1 21dz alidzyoNRh s 1
agF N3l LJdzNID | 0 NHzE dzNHzLJdz6 ASY [l G @AenE (nR
ASNRO0SO222 O ALAdz6TdE {AGT2LNERL (6oNGESYHENABET dal G AT AGSYAS UAANS ©
OYSEASEA dzZ {FfyARBYALS$E 82 dzYi NP Rz dzNIHIIAREAIN IZ0- A

t dzZNJDdz © NXzE dzNHzLJdzOA & 2t dz RT Ol y®B3f S @M 3 dax  afl o
LI I Odey | & NJ &l dzf Sa €1 0A FLWAATfRoGdz | dzZ3ayArod
BNXzE dzNHzLIdz®d de $YOrvil oyiiia 2viSd2 YR(FUWRY DX t dzZLIA S HAMT
[ G@A2n | GNRRI & & dAkeeske etl2006l) { 1A S S Widpam)P @ S
(Pupins, Pupina 2008a, 2008b, Pupins et al. 2040)6 ¢ 2018 gadumonitoringa laik ar

vides DNS metodii A { I F LJAGALINAYndGl & LR LMz nOA2Fa GA-
DLaLf@lIdng OASGHTE2lra y21loYSa fAS3Adzyn ! LJFdz RTO

Tas padara Latvijasn DL& L f gurvacé NHzg dzNH2 Idirfiigmard 218 AR NJudzR T

ESTONIA ESTONIA

RUSSIA RUSSIA

LATVIA

LITHUANIA

E.orbicularis findings, confirmed by authors
personally or by photograph
O - before 2000: @ - since 2000

E.orbicularis highly probable sightings (see
text for additional details)
BELARUS O - before 2000: @ - since 2000

&/ BELARUS

C ESTONIA D ESTONIA
LATVIA RUSSIA RUSSIA
o ¥ LATVIA
L] o °
o o
° o

° f e o °

LITHUANIA J & LITHUANIA o°
E.orbicularis probable sightings (see text for PY o E.orbicularis potential sightings (see text for 8 ¢
additional details) additional details)
O - before 2000; @ - since 2000 BELARUS O - before 2000; @ - since 2000 BELARUS

7attd t dzNDF 6 NHzE dzNHz(Rigdindzet BL2OW)RY $a [ | G A 2n

DLG L f # ba&tépamsEiropasLJdzNI | 6 NHzE daNHzRIHzOR &4 > LIG 8 | & { A f
DPa{ Af SySe¢0 ofHAvmmdANBNASRINAICA InfHl KdBENEINGAdz G A
(A dzo L2 Lddzt n OA 2t AL St el asdzol Lz n DA EFA&GYAEYn R
oL} GEASY dzy adzo L2 LJdzt n O} BIR LJdxt{ miNA (& £ SufadNd A
FAT &l NRT ool a iefiams/ projeNiB IFEHErpetoCatvidietv@ros atjaunotajos

0 NHzg dzNHzLJdz6 dz Rot 2 4 @

HAMOPNB IRNA BZAB A G AT &k NaRIT deNALBYanL|\REE S{MILISWi 2daFRED A |
FAT &FNRT ool a LEnyddod2BANM YDA SIG ¢ YIda (HniRGED
21 dzy ASY LA SI dzZ3dzOASY oLl GEASYO®

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
calGSy20Fyl RFEolF& fAS3Idzy2a aVYl N GSNRE d

9



2019.gad D & 10 NllzE dzNHzLJdz6 dz  LJ2ilddatila QIR BIHzE at@2f Sbistei

oLJ G, Ix&Y alaidngd y2 adBE NEEWdt | O Femk ¥ é N rBe RIS &
AT EFAEGASHy oa) GaKBiaistiem o LI ) MNSBHmE+ T ASYSuw2
0 NXHzg dzNHzLJdz6 dzparad®i BIHzE § © &-20FA S M dzI@20A EIMEX S Y T NI Y 2
Lietuvas dienvidogAlytus district)fi A { F A R A @ 1(15%)4.J2 A ddzi>p OW B LIEIINDAES Y
(23%)c no Yy X B0 o LI (,F RS B@oy 0¢Hn D Ao IHASY o6a s
2006

¢nil RY 0 NIRY dNHAHEIA KBAT A Ndzf  @h$ vilaji ¥ 3 IOREm b |
iASY e | (P2aRaGI T GA1FA GaSOA0; dza $1aS8YLI

P2 LJdzf n OA 2+ & dzl £ @g/OM{ylltd NENPNIAAVYDRIGABEIX SOA SO
NEFEfAT TGO RIEOF& | ALJAE NRd2Sdzl @1 @ deNIA | Y& NHzT &Nz
dzl GdzNJJ Ol yI ¢ oL 6FdzZ3adl o LINA2NRGnGSOZ LI 21
AYOLT o@ASY LXTaTaASY o6YSOF Onllx 2S8Sy2iadzya
TftrFrAald RIreah>(KE&D LRLIAIBDALI NI RFoAalz2z NBadzNI
ALJaF AYYAS120F yIl & DILAFLE nd|l diYadd oAlll & Gdllh RiSnnT & 3+ RI
Mn 3AFRdz fFAln aAldm Oy SAINEOASDOEYR KI &y & 2tz
M YTG2 FLAFAYYAS120Fyla LI &nidzydz | LI22YIl dzy
veica5! t & SSNIOMFMGBT (dz dzy sSND ILIiAIAZ S MHzBS delidzLJdzs | -
DLa Lt BSAA G2NA2I (AT 2018ghdsE PATRIS| dzn Wwe ylayl 21Ny
RIdzRT { n NI W aARAEMR@AA Y2FTNITG AYRA(lIGo@d2 ySLI

>

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
0dalGSy20lyl RIFE6lF& tfAS3Idzy2a aVYl N} GSNRE d

10



A202Ldz dzl £t 02O yI

RFola fASPORkmNolob Yy BEHaédknnmy GNB®&N RILNDII adg
FOAYASTdz 0A202Lddz | LJ&AFAYYAS| utdlewna® [ o &l $ @2 @l
0 NXzE dzNHzLJdz6 dz | LJX 21+ AT @SARSO ASi

{F&all &n | ditbauAd@@rehIi | NJ | dzNHza &I & ywiRS Dibadz LINME 2 S
t NP 2 S |Lif m iisAfi&lc2 OAS RINDBAY

3.darba uzdevums DLA Lt Flo&A& A S| dz dzy 6 NHzE dzNHzLJdz6 dz © A
04l Sy@IONIYFdz | LI dz3 d2vhiR Sty i BORAE@E VoFr R &1 A0G Adnyl
FGeldzy20FylF omn ARSY&AGAE LISAD ®

4.darba uzdevums DLG L f B IN&Z dzNHzLJdz6 dz I WSDRIEA2 4 F SIRBY 3
sauszemes biopu-2f dz RTOF Yyl a @GASOnYT FLX 2711 LISNA®

t ANY& RINDdz dd &n1OFyl&a GA1lF AT LAEROGA MO dz

1.darba uzdevums! LJAF A YY A S1 20 yI & DLdJ22BYIdE ELINBIGAAITINTICSHa
A1l GSAL UL GSNARG2NRA2FAa AT LITGS RFEOn 0dz3ad
Yy 2 @T NI shiegtzkapsérimatzinumsLd: NJ Y SLIA SOA SOF YI 2 A &iend A 2 { ?
Ot dzLIAEO HAMpPOU

WI dzyAS yS3al lodA.2018d¢ 81 YRaZOREa &z A U NI S A
YSLIASGAS120F y21NAROgZdz RIdzRT dzYlt dzy 1€ AYLE G
GLSE S22k ¢ Akl WicsHeIX A SRat MRSy a RIFdzRT dzvya LI f A
izraka bebri un bebri§2n a ® { I {arbildpecifikdJurizpides] R y 1 NJ lstigu GA S i
LJ2 Lddzt ;plOteldd n OF y I a4  y 25 1nt] 28 S NIIAA T A OITAINR fITaAY A S 1
G RpAYINT G2 RINDdaKRI LG RSAG ft MR &S 1 GG oRAF Nabiid2
Progkta darba uzdevumienDLa L f Brbjékta eksperts2018-2019.gaddsa I g TY Il 2 d:
AYF2NYnOA2dz LI NJ LIdzNIb{ENI NOyTTdYNHAZIdz6 @5 Dy L drydIdA e
I LIYS1f Tldneadz OpidaggimuERk & lddz A & By Bé RI o | speciahA 1 & |
@St 2 Yl NONYzid | AT a0NHhRS&E RTud ~2  \DSEAEUGIDHB2E
FLIAFAYYARBRRID2Y I aA1l ASaiNhRnidGla RIFENbdz | 2 NX
raksturuo t dzLJA & O t dzLJA@B)S ~1dziS HAamno

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
0dalGSy20lyl RIFE6lF& tfAS3Idzy2a aVYl N} GSNRE d

11



1.tab. NS 3 lofiaktedu DLG L f @tekenéun korekcija darbiem

Darba uzdevums
(G dzNLIPUe] VY
numuri atbilst
Projekta darba
uzdevumiem

Jauns ® 3 B0
faktors no 2019.g.
un i sekas

WAAAY D2

korekcijas darbiem

3. abinieku un
0 NXzg¢ dzNXHzLJdz
biotopu
FLJAFAYYAS]
oailSyd Mhy
apauguma
f Al BARTOI )
n RSy aiide® dzy

(7hayum RSy & { -

Fdal dzy 2 Ol
NRSYyadaAf L
n® o0 NHzg dzNJ
aploka izveide;
AS023201 |
ar sauszemes
biotopu - olu
RTOMAS n v
aploka perimetrs
~500 m.

M® bSLIASH
Y21 NROE dz

YI Ooydz dz
0 NXzg dzNXHzlLJdz
YnliolGTYZX
OS v IR T df |
f 1 ADLn
FLIYS1tTdn
@St 206 NI dzO
LI f A SisDR n

G{ At SyS¢

Y I N NXzi |

dzy LINE LJ 3
RTu®

od tfTaTe
dzZl. 2fnvYx

ASaLiTel Ya
YnloldTY 2
fFAln &dg
GYlFailnRS¢
0SNRARG2NR2

1.1.DF wdz Ro
AT OASG20

I Sy
G§SYLISNI Gn
al dzZ Sa NI

M®H D b2RN
bebriem pieeju
Rot ASYo®
M®o®d b2RN
NXzg dzNXzLJd
SaLijTadz Y
Rot 2 a

HOPM D tolud |
RTOlIyla f
0 NXHzg dzNXzLJd
Yniog@Sal
dzl 6 NI adzinO'|
@St 20 NI dzCG
ietekmes

HOPHD { I YI
GANRAGASY
LI YIyod
teritoriju.

oPmd t I
RTOlYl a
0 NHzg dzNXzLJd
YnlolSa vy
ieA SO yI &

> O

al
t

11.11-3.Rot A GA1F
@A S n a 30-4q%amR of t of
LX FGoola ANIy?2
AFYETAyna nRSYy
dzy Rot dzl 1A InlideH

1.1.24-7Rot A 06S6N
Yy2YFET GALF L
LI f ABE2AYTnai2 N R
I LJ2 2 Y dz (i digNLR o/ tn A]
S1arxadTd FNb o
I Ro2dzyno

MPH OM D . NHzStizANID
izveidos (i faiy’ S G N dzO T
bebruLdn NIJ A & Rt \2

M®o ®md . NHzE dzNH
izveidotsa S 1 G @ NEJ f (B
0 NXzE dzNHzLJdz6 A S Y
OAlz2za Rot2ao®

HOMPm P . bdilagsdikdd
izveidotsa S 1 G@MNI f Al
Y1 aAX mtraNE i d

AT ASOFyYyla dd ¢
frx1aSid ATLAER
HPHDOMD . NHzg dzNIH
izveidotsd S1 G@MNId An |
foYSElL 1S8Sya 11

I LIO2 32 2dzp&d Tz f
YFE1T&AYnt A ySLI
GANRAGASYD

odmMdmd . NIHzg dzNM
izveidotsda S 1 G mNI f Al
LI & FuNGEh il (88 Oy 3
YSOn 2tdz RTOI Yy
AT LAf RoG mdodm

LVAFA projektisNFAYy K HCOKHAMY Y

0dai8y20lyl

a! LIRNI dzR P2 dl2addy A $3adz Adey ANH L12d

RI 6 &

12

f AS3dzvy2a

aYl N} GSNE

d:



oP5! T & FoAYAS]dz dzy 6 NMzL dzNHzLIdz6 dz o6 A 2 (i
BLNRSY A& ELEYZ O VI & mdaeLINEHOS o A nidght £ L.

34DUzLT LIAAf RoG 2 RI ND dz [DLdL2f Yadivfattikartes T A S 2 OF

\\\

—-_—

Google Earth

gatt. - RSy &k & & Ligzg2 O y2,0 (0 RogEelpdligha)id

© 2018 Google

Google Earth

Image © 2019 Maxar Technologies

gatt.~ RSy 4K & & Likzypvidhote R o 6 X-70b NBldispoligbrs).

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
0adliSy20lyl RIFEol&a tAS3dzy2a aYl N} G§SNRE d:

13



©2018:Google

Image ©2019 Maxar Technologies

10att.- RSy a ki & & Lizzg2 O 879,100 RévHieAdolhaniy

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
0adliSy20lyl RIFEol&a tAS3dzy2a aYl N} G§SNRE d:

14



l2att. 50t A &

b N m

i o L& RS 3 i
LANYa d2Fdzy20l Yyl ao

LJT O

LVAFA projekts NrFAy K HC 0 K H

oa

nwm
iSy?2

y
o

Fdakdy20FylL ao

Y oa! LIRNJ dzR P2 (12a.ddy & $Jadz Addyy A NI [Ddaw
|.

Yyt RIFEola fAS3dzyza
15

aYl N} GSNE

d

£



SR

AR

13att.50t Ad bNIPH LIANNVA G2l dzy20lylao

QX
©

l4att. 50t A& bNIPH LITO G2l dzy2 Ol yl

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
0adliSy20lyl RIFEol&a tAS3dzy2a aYl N} G§SNRE d:

16



15att.50t Ad bNX¥o LIANNVA G2l dzy20lyl ao

16att.50t Aa bNIo LITO G2l dy20Fylad

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
0adliSy20lyl RIFEol&a tAS3dzy2a aYl N} G§SNRE d:

17



PN L e

17att.5 0t dz5BNIPH 2 YLIX S1aa& LIANYa Fdelkdzy20lyl a

18att.5 iNr.4,56,7 12YLIX S1aa LITO G2l dzy20Fyl aod

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
0adliSy20lyl RIFEol&a tAS3dzy2a aYl N} G§SNRE d:



20att. 50t A& bNXy LITO Fd2kdzy20Fylao

LVAFA projektsNeAy K HC O K HAMY Y a! LIRNI dzR P2 (12aXy A $Jadz Adey ANSH [Dd2ak
0adliSy20lyl RIFEol&a tAS3dzy2a aYl N} G§SNRE d:

19


































































