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levads

Mazais érglis ir viena no trim Latvija sastopamajam Aquila gints
jeb ta saucamo isto érglu sugam. Ta skaits ievérojami parsniedz
klinSu érgla A. schrysaetos un tuvu radnieciga un morfologiski lidziga
vidéja érgla A. clanga skaitu.

Maza érgla ligzdoSanas areals ir divdaligs - Latvija sastopama
nominalpasuga A. pomarina pomarina C. L. Brehm ir sastopama
tikai Palearktika, otra pasuga - A. pomarina hastata (Lesson) - Indija
(GLutz et al. 1989). Nominalpasuga apdzivo teritoriju, kas aptver
Centraleiropas, Austrum - un Dienvidaustrumeiropas zemes lidz
Iranai (Meveura et al. 1997), ziemo Afrikas dienvidu un centralaja
dala uz dienvidiem no Ekvatora (Mevsura et al. 1995). Salidzinot
maza érgla arealu ar citu Palearktika dzivojoSo plésigo putnu
izplatibu, tas ir viens no nelielakajiem un Palearktiku apdzivojoSajam
putnu sugam kopuma neraksturigi mazs.

Mazais érglis ir ari viena no Eiropa sastopamajam plésigo putnu
sugam, kuras skaits kop$ $1 gadsimta sakuma atseviSkas areala
dalas turpina samazinaties. Ipasi raksturigi tas ir Rietumeiropas un
Viduseiropas zemém ar intensivu saimniecisko darbibu. Ta,
pieméram, ja patreiz nominalpasugas areala rietumu robeza aptver
Austrumvacijas ziemel|austrumu dalu, Polijas ziemeju un dienvidu
dalu un Slovakiju (ScHeLLer & MevBurc 1995), tad vel gadsimta
sakuma tas bija sastopams ari uz rietumiem no patreizéjas areala
rietumu robezas - Ziemel|vacija, Vacijas pavalsti Slésvig - HolSteina
(MevBurG 1991).

Temas aktualitate

Nelielais areals, ziemo$ana cita kontinenta (Afrika) un ar migraciju
saistitais risks (putnu Sau$ana migracijas laika u.c. apdraudosie
faktori), skaita samazinasanas un |oti intensiva biotopu parveidosana
ligzdo$anas rajonos musu gadsimta otraja pusé ierindo mazo érgli
ipasi apdraudéto putnu sugu kategorija, kura izpétei un aizsardzibai
ir pievérSama pastiprinata uzmaniba. Tas ir ieklauts Bernes
konvencijas putnu direktivas saraksta.

Pamatojoties uz misu riciba esoS$o informaciju, kas tika apkopota
starptautiskaja Sai sugai velfitaja darba grupas sanaksmé Kemeros
(Latvija) 1996.gada, var secinat, ka Latvija ligzdo aptuveni 12% no
kopéjas pasaules populacijas. Var apgalvot, ka Latvija un piegulo$as
valstis ir maza érgla genofonda galvenas glabatajas jeb populacijas
kodols. Sada situacija ir objektivs priek8nosacijums vispusigu
pétijumu veikSanai par sugu, kas ir apdraudéta ne tikai areala rietumu
periférija, bet arvien pieaugosi ari populacijas centralajos rajonos.
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Tikai detalizéti ekologiski un biologijas ipatnibu pétijumi var sniegt
pamatotas rekomendacijas sugas aizsardzibas stratégijas
izstradasana unistenoSana.

Darba merkis un uzdevumi

Darba izstradaSanas laikd ka meérkis tika noteikts tada
informacijas kopuma iegii$ana, kas varétu tikt izmantots ka Sis sugas
aizsardzibas plana izstradaSanas zinatniskais pamatojums, ka ari
Jautu spriest par sugas izplatibu un skaita dinamiku. Mérka
sasnieg$anai tika ieguta un precizéta $ada mazo érgli raksturojosa
informacija:

1) taksonomiska piederiba un noteik§ana izmantojamas
morfologiskas pazimes (salidzinajuma ar izteikti idzigo vidéjo
éergli),

2) izplatiba, populacijas lielums, skaita dinamika,

3) produktivitate un to ietekméjosie faktori,

4) ligzdoSanas un baro3anas teritoriju lielums un struktira,
baribas objekti,

5) dienas aktivitates veidi,

6) ligzdoSanas fenologija.

Darba zinatniskas novitates

Maza un vidé&ja érg|a noteik8ana izmanto galvenokart kvalitativas
pazimes, kuras literatura jau ir detalizeti aprakstitas. Konkrétaja darba
pirmo reizi uz tik pla8a empiriskd materiala bazes (izmériti un
aprakstiti 411 ipatni) ir analizétas kvantitativas pazimes. Ta rezultata
ir izstradata So divu sugu noteikSanas tabula péc kvantitativajam
pazimém, ar galveno komponens$u anahzi ir noteikta maza un vidéja
érgla piederiba divam sugam.

Latvija pirmo reizi, pamatojoties uz pétijumiem vairakos speciali
izveidotos parauglaukumos, ir noskaidrots ligzdo$anas blivums,
ligzdoSanas sekmes, ligzdojoSo un neligzdojoSo paru ipatsvars
populacija un skaita dinamika pédéjos desmit - piecpadsmit gados,
ka ari pirmo reizi noteikts metodiski pamatots kopéjais mazo érgju
paru skaits visa Latvija. S informacija dod iespéju salidzinat maza
érgla Latvijas populacijas struktiru un dinamiku ar citu valstu
populacijam.

Latvija pirmo reizi, izmantojot mezaudZu taksacijas aprakstu
informaciju, detalizéti ir analizéts ievérojams mezaudzu nogabalu
skaits (n=182), kuros atrodas mazo érgju ligzdas. Péc apjoma un
aprakstitajam pazimem lidziga analize ir veikta tikai Lietuva (DroBeus
1994). Sis pétijums |auj objektivi prognozét maza érgja populacijas
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attistibas perspektives Latvija atkariba no mezu izmantoSanas un
pamatot ligzdu mezu aizsardzibu.

Piedaloties Vacijas finanséta un koordineta pétijumu projekta (par
projektu detalizétak sk. pie metodikas), ar radiotelemetrijas palidzibu
ir iegdta pilnigi jauna informacija par $is sugas ligzdoSanas un
baroSanas teritoriju lielumiem un struktdru, ka ari par dienas
aktivitasu veidiem un to atkaribu no ligzdoSanas statusa un citiem
faktoriem. Si informacija ievérojami atskiras no fidzsingjiem
priek$statiem, ka ar Jauj salidzinat maza érg|a teritoriju lielumus,
strukttru un aktivitaSu veidus populacijas periférija (Vacija) un centra
(Latvija) teritorijas ar at3kirigu saimnieciskas darbibas un
antropogéno faktoru intensitati.

Aprobacija

Darba apkopotie rezuitati da|éji ir aprobéti 3 starptautiskas
konferencés (Baltic Birds V, Baltic Birds VI, IV World Conference on
Birds of Prey and Owils) un 1 starptautiska simpozija (international
symposium on the White tailed Sea Eagle and Lesser Spotted Eagle),
ka ari izstradajot Eiropas Savienibas sugu aizsardzibas pasakumu
planu mazajam un vidéjam érglim (European Union Species Action
Plan). Konferenceés ir nolasiti 2 referati, 2 nacionalie zinojumi un
demonstréts 1 stenda referats. Patreiz vél nepublicétas zinas par
ligzdoSanas un barosanas teritoriju lielumiem un struktdru, ka an
par ligzdu mezaudzu nogabaliem kalpo par pamatinformaciju
detalizéta maza erg|a nacionala aizsardzibas plana izstradasana
(sugas aizsardzibas plans mazajam érglim, izstrades termins
1999.gads).

Publikacijas
Pétijumu rezultati ir atspogujoti 9 zinatniskos rakstos (4
starptautiskos un 5 nacionalos izdevumos), 2 publicésanai

pienemtos manuskriptos (starptautiska izdevuma), ka ari 2
starptautiskas projekta atskaités.

Promocijas darba apjoms un struktura

Promaocijas darba kopéjais apjoms ir 193 lappuses, ir 120 attéli
un 21 tabula, citéti 78 literaturas avoti.

Darbs sastav no 7 nodalam. SeSas nodalas ir uzskatamas par
atseviSskiem pétijumiem, viena nodala ir raksturoti pétijumu
parauglaukumi. Nemot véra aplukoto problému daudzveidibu,
atseviSku nodaju informacijas apjoma neviendabigumu un atskirigos
metodiskos risinajumus, pétijumu metodika nodajam ir aprakstita
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atseviSki. Katras nodajas metodikas aprakstiem seko rezultatu
izklasts, diskusija un kopsavilkums. Ta ka rezultati ir atspoguloti
salidzinoSi daudzos grafikos un tabulas, tie ir atrodami atseviski,
nodalas vai apakSnodalas beigas. Aiz pédéjas nodalas ir atrodami
secinajumi par darbu kopuma. Sada struktara |auj parskatami
orientéties aplukotajas problémas. Darbu noslédz izmantotas
literattras saraksts, publikaciju saraksts par promocijas darba tému
un pateicibas.

Darba saturs
MATERIALS UN METODIKA
1. Taksonomiska piederiba un morfologija

Morfologiskas pazimes, péc kuram mazo un vidéjo érgli var
noteikt galvenokart no attaluma, ir apkopotas, pamatojoties uz
literat(ra pieejamajam zinam. Nemot véra §o pazimju izteikto idzibu,
nav iespéjams statistiski novértét to diferenciacijas pakapi. Lai
objektivak varétu spriest par abu sugu taksonomisko piederibu un
papildinatu metodiku sugu noteik§ana, turot putnus rokas, ar
matematisko metozu palidzibu ir analizétas vairakas kvantitativas
noteik8anas pazimes. Mérjumiem tika izraudzitas tas pazimes, kuras
ir aprakstitas literatira ka sugas raksturojosas un noteik3ana
izmantojamas. Pavisam tika izmériti un aprakstiti 411 érg|i (5 dzivi,
paréjie dazadu muzeju eksponati), veicot $adus meérijumus; 1)
virsknabja augstums, 2) knabja augstums pirms vaskadas, 3) knabja
garums no vaskadas lidz knabja galam, 4) 7.lidspalvas attalums

lidz sparna galam 7.lidspalvas arburas izgrieuzm rum
sekundaro lidspalvu aug3éjo vidéjo segspalvu raibumu garums

jaunajiem putniem, 7) sekundaro lidspalvu augséjo vidéjo segspalvu
raibumu platums jaunajiem putniem vidéja pirkst ms bez

naga. Rezultata tika iegltas abu sugu katras pazimes frekvencu
histogrammas. Katrs pazimes paris tika statistiski analizéts un
noteikts atSkirbu butiskums starp sugam. Lai noskaidrotu abu sugu
diferenciacijas pakapi, pazimju mérijumi tika analizéti ari ar galveno
komponensu analizes metodi. Sai analizei tika izraudziti ipatni
(n=194), kuriem ir vienads izmeérito pazimju skaits. Visiem analizéta-
jiem ipatniem bija izméritas 5 pazimes. Analizéjot iespéjamos maza
un vidéja érgja hibridizacijas gadijumus Latvija, ir aprakstiti novéroju-
mi pie vienas érglu ligzdas Kianu mezniediba laika no 1987. lidz 1989. gadam.

2. Izplatiba Latvija

Ta ka pétijumi parauglaukumos liecina, ka vismaz kop$
1985.gada (pétijumu uzsak$ana parauglaukumos) maza érg|a skaita
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samazinaS$anas nav notikusi, tad izplatibas karté ir apkopoti visi
novérojumi, kas registréti, veidojot Latvijas (1980.-1984., PRIEDNIEKS,
StRAZDS u.c. 1989) un Eiropas (1985.-1987., HAGeMEIER & BLair 1997)
putnu atlantus, tos papildinot ar Latvijas Omitologijas biedribas riciba
esoSajiem novérojumiem fidz 1996.gadam ieskaitot. Novérojumi ir
apkopoti pa 5x5 km kvadratiem.

3. Stacionaro parauglaukumu raksturojums un
izveides vesture

Skaita dinamikas, populaciju ekologijas un uzvedibas pétijumi ir
veikti stacionaros parauglaukumos (1.tabula). Nosakot kopéjo
klatesoso paru skaitu Latvija, bez parauglaukumu informacijas ir
izmantoti novérojumi no vél divam teritorijam. So teritoriju - Kemeru
nacionalais parks ar aptuveni 300 km? lielu plafibu (novérojumus
veikusi A. Liepa un M. Strazds) un Satinu diksaimniecibas apkartne
ar aptuveni 50 km? lielu platibu (novérojumus veikusi Z. Jansone}) -
un stacionaro parauglaukumu izvietojums ir redzams 1.attéla.

1. TABULA. Stacionaro parauglaukumu visparéjs raksturojums
maza érgla pétijumiem Latvija

TasLe 1. General characteristics of stationary sample plots for
to study the Lesser Spotted Eagle in Latvia

Nosaukums Platba Mezainba Informacijas iequves Informacijas

periods ieguvéjs
Name Area Woodstand Study period Obserwer
< (km?) < (%)
Snépele 103 41.7 1960-1998 A. Kemlers
Bukaisi 113 24.8 1985-1998 A. Petrin$
Teici 117 346 1985-1998 U. Bergmanis
Murmastiene 425 252 1994-1998 U. Bergmanis
S}ngpglq’ “ Kemeri' . L
5 2 Tei&j 1
S eSatini / A : *..® Murmastiene

Bukaisi
. #



1.at1TELS. Stacionaro parauglaukumu un citu novérojumu vietu
izvietojums mazo érgju pétijumiem Latvija

Ficure 1. Distribution of stationary sample plots and other
observation sites for to study the Lesser Spotted Eagle in Latvia

4. Maza erg|a Latvijas populacijas lielums un
struktura

Apdzivotibas blivumu, skaita dinamikas un ligzdojoso un
teritoridlo paru skaitlisko attiecibu noskaidro$ana ir izmantota
informacija no trim parauglaukumiem ,Bukaisi“, ,Tei¢i* un
.Murmastiene“. Analizéta informacija aptver laika periodu no 1985.
Nidz 1996. gadam. Apdzivofibas blivums ir izteikts paros uz 100 km?
kopéjas platibas (pari/100 km?). Nosakot apdzivotibas blivumu, katra
parauglaukuma tika noskaidrots ikgadeéjais teritoridlo (neligzdojo3o)
un ligzdojoSo paru skaits. Ligzdojo$o un teritorialo paru summa
veido klateso$o paru kopumu, kas raksturo apdzivotibas blivumu
konkréta teritorija (Kostrzewa et al. 1985). Nosakot atbilstibu
ligzdojosa vai teritoriala para statusam, tika izmantotas literatura
aprakstitas kategorijas (KroL 1985). Par ligzdojo$u uzskata pari, kura
ligzda ir konstatéta vismaz viena ola vai ari izlidojis mauzlis. Par
teritorialu uzskata pari, kura ligzda déjums nav bijis, bet paris ir
piesaistits konkrétai teritorijai. Kopéja klatesoSo paru skaita
novéntésana Latvija ir izmantoti izrékinatie klatesoSo paru blivumi
no parauglaukumiem ,Bukais$i“, ,Murmastiene* un ,Snépele“
Parauglaukums ,Teiéi“ skaita novértéSana nav izmantots, jo tas
pilniba ir iek|auts laukuma ,Murmastiene®, kur§ aptver lielaku
teritoriju, vairak paru un lidz ar to ir reprezentativaks. Pétjjumi
parauglaukumos un informacija no paréjas Latvijas teritorijas |auj
Latviju iedalit tris apdzivotibas blivuma jeb bonitates rajonos (par
bonitates rajoniem izraugoties virsmezniecibas, ar zinamam
platibam) bagatos (1.bonitate), vidéji bagatos (2.bonitate) un
nabadzigos (3.bonitate). Pamatojoties uz $o iedalijumu,
parauglaukums ,Bukaisi" atbilst 1.bonitatei un ,Snépele” un
-Murmastiene® - 2.bonitatei. Aprékinot kopéjo paru skaitu Latvija,
par katras bonitates rajona (virsmezniecibas) minimalo un
maksimalo skaita robezu tika nemts attiecigas bonitates
parauglaukuma minimalais un maksimalais konstatétais klatesoSo
paru blivums, 2.bonitates parauglaukumu (,Snépele® un
.Murmastiene“) gadijuma abu parauglaukumu minimalo un
maksimalo blivumu videjie raditaji. Ta ka neviens no
parauglaukumiem neatbilst 3.bonitatei jeb nabadzigajiem rajoniem,
tad tika pienemts, ka nabadzigajos rajonos uz katriem 100 km? ligzdo
1-2 pari (4.tabula).
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5. Ekologija

Nodaja ir meklétas un iespéju robezas ar rastas atbildes uz
jautajumiem, kuri ir visnozimigakie sugas kompleksai aizsardzibai:

® kadas mezaudzés un kados kokos ligzdo mazais érglis

® kada ir ligzdo$anas un barosanas teritoriju biotopu struktira
un kads ir teritorijas lielums

® kadas ir maza érgla vairo§anas sekmes jeb produktivitate un
kadi faktori to ietekmé

® kadiir baribas objekti.

1. Ligzdas biotops. Aprakstot ligzdas biotopu, tika analizéts
ligzdas koka novietojums mezaudzé un ligzdas novietojums koka,
izmantojot informaciju pa 182 mazo érgju ligzdam, atrastam laika
no 1979. - 1998.gadam. Par katras ligzdas mezaudzes nogabalu
no Valsts meziericibas institata Valsts mezu datu bazes tika iegats
pilnigs mezaudzes taksacijas apraksts un noskaidrots: 1) audzes
stavu skaits (1 vai 2 stavi), 2) audzes viendabigums (viendabiga - ja
audzi veido tikai vienas sugas koki viena stava, neviendabiga - visos
citos gadijumos), 3) | stava valdo3a koku suga, 4) | stava valdosas
koku sugas vecums laika, kad konstatéts agrakais ligzdo$anas
gadijums nogabala, 5) citu koku sugu klatbatne | stava lidzas
valdos$ajai sugai, 6) meza augSanas apstak]u tips, 7) augtenu
tips un augsnu tips, 8) audzes bonitate, 9) audzes ipasuma forma.
Analizéjot ligzdas novietojumu koka, tika noteikts: 1) ligzdas koka
suga, 2) ligzdas novietojuma veids koka, 3) ligzdas augstums virs
zemes. Lai noskaidrotu, kddam koku sugam ir butiska nozime
ligzdoSanas biotopa, tika noteikts sugu sadafijumu empiriska un
teorétiska ipatsvara atskiribas batiskums (IMnoxuHckuii 1970).

2. LigzdoSanas teritorija. LigzdoSanas teritorijas lielums un
struktura ir pétita laika no 1994.-1997.gadam, piedaloties Vacijas
izglitibas, zinatnes, pétijumu un tehnologijas ministrijas (org.
BUNDESMINISTERIUM FUR BILDUNG, WISSENSCHAFT, FORSCHUNG UND
TecHnowoagie) finanséta projekta , Nefragmentéto un maztraucéto
biotopu ka mugurkaulnieku dzivnieku ar lielu darbibas radiusu dzives
vides izpausmes un funkcijas® (org. AUSWIRKUNGEN UND FUNKTIONEN
UNZERSCHNITTENER STORUNGSARMER LANDSCHAFTSRAUME FUR WIRBELTIERARTEN
mT GROBEN RAuMANSPRUCHEN) apaks$projekta 4.4. , Mazo érg|u Aquila
pomarina uzvedibas pétijumi laika un telpa, ipaSi nemot vera
traucéjumu faktoru un biotopu fragmentacijas ietekmi (org.
TePrRoJEKT 4.4 , RADIOTELEMETRISCHE UNTERSUCHUNGEN zum Raum-ZErT-
VERHALTEN VON SCHREIADLERN AQUILA POMARINA UNTER BESONDERER
BERUCKSICHTIGUNG DES EINFLUSSES VON STORUNGEN UND ZERSCHNEIDUNGEN")
izstradé. Projektu vadija Dr. W. Sellers (Dr. W. Scheller, SALIX-Biiro
fir Landschaftsplanung). Sajé pétijuma parauglaukuma
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.Murmastiene“ nokertie un ar specialiem raiditajiem aprikotie 5
pieaugusie mazie érg|i tika izsekoti ar radiotelemetrijas metodi un
noskaidrots teritoriju lielums un struktara, baribas ieguves biotopi
un to izvietojums teritorija, ka ari dazadu aktivitadu veidu ipatsvars
laika un telpa (par aktivitaSu veidiem sk. 6.nodaju).

Ligzdo$anas teritorijas lieluma un struktiras noskaidro$anai,
nemot véra dazadu funkciju sadalijumu maza érgja pan,
visobjektivak ir izsekot tévinu (tévind nodrosina peréjoso matiti un
vélak ari jauno putnu ar baribu). Sim noliikam, izmantojot Dho-gaza
metodi (BLoom 1987), iepriek$ noskaidrota maza érgja ligzdoSanas
rajona uzstada specialu fiklu, un pie tikla k& manputnu novieto citu
dzivu plésigo putnu (parasti jaras érgli) vai kraukli. Maza érgja tévins,
pamanijis sava ligzdo$anas rajona svesu plésigo putnu vai citu
iespéjamu ligzdas izpostitaju un sargadams ligzdu, uzbrik
manputnam un iepinas tikla. Nokertajam mazajam érglim piestiprina
raiditaju.

Telemetrijas metode pamatojas uz principu, ka, uzsakot péfijumu
seansu, ar uztvéréja palidzibu tiek atrasts ar raidraju aprikotais putns,
uztverot raiditaja izdotos signalus. Sadi atrastais érglis turpmak tiek
novérots vizuali no automasinas, novéro$ana izmantojot binokli vai
teleskopu. Ja putns parvietojas un ilgstosi uzturéjas cita vieta, tam
ar automasinu sekoja un turpinaja novérojumus no cita punkta.
Putna atra$anas vieta tika atziméta 200x200 m lielos kvadratos,
noradot konkrétai aktivitatei atbilstoSa viena vai vairaku kvadratu
koordinates. Sim nolakam, tdfit péc érgla nokerS8anas un pirms
telemetreéSanas uzsaksanas, uz 1:10 000 méroga topografiskajam
kartem (aptuveni 1973.gada aerouznémumi armijas vajadzibam) 3
km radiusa ap telemetréjama érgja ligzdu tika kartéti biotopi (izdalot
mezus, purvus, plavas/zalajus, atmatas, labibas laukus - vasarajus
un ziemajus), ka ari apdzivotas vietas/viensétas un autoceli.
Telemetrijas lauka protokola tika atziméts datums, diennakts laiks,
aktivitates veids, ka ari aktivitatei atbilsto§a kvadrata/kvadratu
koordinates (mainoties aktivitates veidam, protokola tika veikts jauns
ieraksts un atziméti visi uzskaititie parametri), biotopi, traucéjuma
faktori un meteorologiskie apstak|i (t°, véja stiprums, makonainiba
un nokrisni). Katrs ar raiditaju aprikotais érglis tika telemetréts vienu
reizi nedéla, visa ligzdoSanas sezona vidéji 15 telemetrijas seansus.
Viena seansa (pétijumu dienas) vidéjais ilgums bija 11,1 stunda,
pavisam pétijumu perioda telemetréjot tika pavaditas 923 stundas
(2.tabula).

3. Ligzdosanas sekmes un ietekméjosie faktori. LigzdoSanas
sekmes ir izteiktas ka izlidojuso jauno putnu skaits uz vienu klatesosu
pari (juv./klatesoss paris). Sadi izteiktas sekmes raksturo populacijas
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kopéjo produktivitati (klatesosie pari=ligzdojosie +teritorialie pari,
sk. 4.nodajas metodikas aprakstu). Nosakot mazulu skaitu ligzdas,
tas tika kontrolétas jilija beigas - perioda, kad mazul|iir jau praktiski
pieaugusi un uzskatami par dzivot spéjigiem. Lai noskaidrotu
ligzdo$anas sekmiju iespéjamo atkaribu no dazadiem faktoriem, tika
veikta sekmju salidzinasana ar meteorologiskajiem raditajiem
(diennakts vidéjo t° un nokriSnu daudzumu) un baribas objektu
skaitu. Baribas objektu skaita novértéSana parauglaukuma
-Murmastiene* apakSparauglaukuma ,Tei¢i“ kop$ 1991.gada tiek
veiktas siko ziditajdzivnieku uzskaites marsSrutos ar parsitamo slazdu
metodi. DZivnieki katru gadu tika kerti divos pastavigos marsrutos -
plava un meza, vienu reizi maija beigas/janija sakuma un reizi
augusta beigas/septembra sakuma. KerSanas rezultati tika
parrékinati nokerto ipatnu skaita 100 slazdu diennaktis.

4. Baribas objekti. Bariba izmantoto objektu noskaidroSana
balstijas galvenokart uz atrastajam baribas paliekam vai objektiern
ligzdas, tas apmekléjot mazu|u gredzeno3anas noluka laika perioda
no 1980.-1998.gadam visa Latvija (Siem datiem nav kvantitativs
raksturs).



2. tabula. Ar raiditajiem aprikoto un telemetréto mazo érgju raksturojo$a Informacija
Table 2. Information on Lesser Spotted Eagles with fitted radio transmiters

Raiditaja frekv.
un putna identi-
KerSanas Gredzena ;'::‘“" "'l'“ Telemetrijas Telemetrijas
datums Dzi- |Svars |Nr transmitterand | PEFiOdS stundu skaits
Date mums |(g) Number of |jgentification |Period of Telemetrijas seansi Duration of Piezimes
capture Sex Weight | ring number of bird | telemetry Time of telemetry telemetry (hours) | Notes
09.06; 15.06; 22.06; 04.07; 08.07; Putns no ligzdojo3a, bet
? 15.07; 20.07; 21.07; 28.07; 04.08; nesekmiga para. Déjums
28.05.1994. | matite | 1,700 | LRET 303  [94 09.06.-07.09.1994. | 10.08; 18.08; 24.08; 31.08; 07.09. | 165 (9940 min.) |tika izpostits vai pamests
31.05; 07.06; 14.06; 21.06; 27.06; Putns no ligzdojo%a, bet
150.055 05.07; 11.07; 20.07; 27.07; 03.08; nesekmiga para. D&jums
26.05.1995. | tevins | 1,350 LRET311 (9555 | 31.05.-29.08.1995. | 09.08; 15.08, 21.08;29.08. | 154 (%4 ﬂ")_. tika izpostits vai pamests
30.05; 06.06; 13.06; 20.06; 30.06;
150.063 07.07; 12.07; 18.07; 26.07; 06.08; Putns no sekmigi ligzdo-
21.05.1996. | tevins_| 1,375 | LRE 3963  |96_63 30.05.-14.09.1996. | 14.08; 22.08; 28.08; 05.09; 14.09 | 166 (10005 min.) jo_Sa para
29.05; 04.06; 12.06; 19.06; 29.06;
150.082 05.07; 14.07; 19.07; 31.07; 07.08; Putns no sekmigi ligzdo-
23.05.1996. | tévins | 1,325 | LRET621 |96_82 29.05.-12.09.1996. | 16.08; 22.08; 29.08; 06.09. 12.09. | 167 (10072 min.) |jo3a para
27.05; 04.06; 13.06; 21.06; 29.06; Putns no nesekmigi
150.052 05.07. 10.07; 16.07; 25.07; 01.08; ligzdojo3a para. jaunais
22.05.1997. | tévin§ | 1,150 [ LRET638 |97_52 27.05.-06.09.1997. | 09.08; 15.08; 22.08; 01.09; 06.09. | 171 (10281 min.) |putns gdja boja vél ligzda
Putns no teritoriala para,
150.063 16.05; 24.05; 28.05; 06.06; 14.06; neligzdo. Nokerts un
21.05.1996. | tevin§ | 1,375 | LRE 3963 |97_63 16.05.-12.07.1997. telemetréts 1996. gada

2206 01 07, 0607 12.07.

~ KOPA

£l
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6. Dienas aktivitasu veidi, to atkariba no
ligzdoSanas statusa

Dazadu aktivitasu veidu un to ipatsvaru noskaidro$ana tika veikta
telemetrijas pétijumos, diennakts gai$aja perioda (metodika ir
aprakstita 5.nodala). Telemetrijas pétijumu rezultata izveidotas datu
bazes pamata ir konkréts aktivitates veids. Saistot aktivitates veidus
ar laiku, iegust aktivitadu sadafijumu. Tika izdafitas $adas aktivitates:
medibas lidojot, medibas uz gaidi, medibas uz zemes, baribas
transportéSana, baribas nodosSana, riesta lidojums, teritorijas
iezimésana lidojot un atpita.

7. Ligzdo$anas fenologija

Fenologisko norisu raksturo$ana ir izmantoti novérojumi viena
teritorija - parauglaukuma ,Murmastiene* Konstatétie atlidoSanas
un aizlidoSanas laiki ir noteikti, veicot vizualus novérojumus
ligzdoSanas rajonos. Visprecizaka informacija ir iegta ar jau
iepriek$éjas nodalas aprakstito telemetrijas metodi - registréjot ar
raiditajiem ieziméto érg|u atlidoSanu un aizlidoSanu.

GALVENIE REZULTATI

1. Taksonomiska piederiba un morfologija

Analizéjot literatlra pieejamas zinas, ka ari autora ieguto
informaciju, ir noskaidrotas un precizétas maza un vidéja érg|a
noteik§ana izmantojamas morfologiskas pazimes. No kvalitativajam
pazimém katru sugu vislabak raksturo:

1) gaiSais pakau$a laukums jaunajiem un dzimumgatavibu
nesasniegusajiem mazajiem érgliem (vidéjam érglim $ada
laukuma nav),

2) acu varaviksnenes krasa pieaugusajiem putniem - dzelteni
brdna vai dzeltena mazajam érglim, tumsi brina vidéjam
érglim,

3) sparna apak$éjo segspalvu krasas intensitates attieciba pret
lidspalvam gaiSakas segspalvas mazajam érglim un
tumsakas segspalvas vidéjam érglim.

Statistiski analizéjot 8 kvantitativas pazimes (sk. metodiku), ir
noskaidrota pazimju parklasanas un sugu noteik8ana izmantojamie
izmeri (3.tabula). Salidzinot katras pazimes atSkiribas starp sugam,
batiskas atskiribas (pie £=0.05) ir konstatétas visam astonam
pazimém.

Izmantojot abu sugu putnu (n=194) piecas kvantitativas
pazimes, ar galveno komponensu analizes metodi ir konstatéta
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ipatnu izteikta diferenciacija divas grupas, kas |auj mazo un vidéjo
érgli uzskatit par divam sugam. Analizes grafika katrs punkts ir
konkréts putns (2.attéls). Si pétijuma rezultati apstiprina pienémumu,
ka mazais un vidéjais érglis ir dvinsugas (sibling species). Pédéjos
gados Igaunija un Latvija konstatétie hibridizacijas gadijumi norada
uz abu sugu tuvo radniecibu.



3. tabula. Maza un vidéja érgja morfologisko pazimju statistiskie raditaji (mm)

Table 3. Summary statistics for morphological variables In Lesser Spotted and Greater Spotted Eagle ‘

Videjals érglis Greater Spotted Eagle Mazals érglis Lesser Spotted Eagle
n | min. [ max.| SD | Sugalspecifiskief n | min.| max.| SD | Sugal specifiskie
1zmért Ilzmerl
_ Species specific Species specific
Pazimes measur. measur.
Virsknabja augstums
Helght of upper mandible 259 15,5 195 08 >17,0 123 125 17 0,7 <155
Knabja garums
Bill length 248 28 41 1,9 >35,5 113 235 355 1,7 <28,0
Knabja augstums
Bill height 204 19 315 1.2 >20,0 105 155 20 0,9 <19,0
7.lldspalvas arburas
Izgriezuma garums
Notch In outer vane
of 7th primary 223 50 135 16,6 >82,0 64 43 82 10,2 <50,0
Sekundiro lidspalvu aug$éjo
vidéjo segspalvu ralbumu platums
Width of spots on the
upperwing median coverts 90 3 28 51 >13,0 45 1 13 34 <3,0
Sekundaro lidspalvu aug$éjo
vidéjo segspalvu ralbumu garums
Length of spots on the
upperwing median coverts 90 16 45 59 >29,0 45 3 29 6 <16,0
Vidéja pirksta garums bez naga
Length of middle toe witho
ttalon 233 45 63 26 >54,0 920 )| 54 24 <45,0

9l
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1. komponente

2.at1ELs. Maza un vidéja érgla ipatnu izvietojums galveno
komponensu analizes lauka
Ficure 2. Plot of both species along the first two principal
components of five external measurements

p - pazimes PiRksTA GARUMS vektors

a - pazimes KNABJA AugsTums vektors

Vv - pazimes VIRSKNABJA AUGSTUMS vektors

g - pazimes KnAsua GaRums vektors

lidsp - pazimes 7.LIDSPALVAS ATTALLUMS LIDZ SPARNA GALAM vektors

2. Izplatiba Latvija

Mazais érglis Latvija laika perioda no 1980. 1996.gadam ir
konstatéts 491 kvadrata jeb 18% no kvadratu kopskaita (3.attéls).
Kaut ari érglis apdzivo visu Latvijas teritoriju, ir ari tadi apvidi, kur
suga ir sastopama neliela skaita - pieméram, priezu sausienu mezu
rajonos visa piejlras josla, ka ari priezu sausienu un parak jaunos
mezos dazviet iek§zemé (Ziemelkurzemé, atseviSkas Kraslavas,
Daugavpils un Strencu virsmezniecibu dajas)



3.atrELs. Mazo érg|u Izplatiba Latvija 1980.-1996.
Ficure 3. Distribution of Lesser Spotted Eagle In Latvia 1980-1996

Riga
| bonitates rajoni
1# quality

Il bonitates rajoni
2 quality

Il bonitates rajoni
3 quality

8l
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3. Maza erg|a populacijas lielums un struktura

Mazo érgju klateso$o paru uzskaites parauglaukumos |auj spriest
par sugas skaita dinamiku pédéjos 8 - 12 gados - parauglaukuma
.Bukaisi* (1985. 1996.) ir konstatéts skaita pieaugums,
parauglaukuma ,Teici" (1989. - 1996.) skaits ir stabils (4.attéls).

1987 1988 1989 1990 1991 1992 1993 1994 1995

1986
Figure 4. The dynamics of the number of Lesser Spotted Eagle in the

4. attéls. Mazi &rgja skaita dinamika parauglaukumos
plots
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Dazadas bonitates rajonos ir konstatéti sekojosi klatesoSo paru
sastopamibas blivumi:

® 1. bonitates jeb bagatajos rajonos - ,Bukaisi“: 7,1-11,5 pari/
100 km2 (vidéji 9,6 /100 km3).

® 2. bonitates jeb vidéji bagatajos rajonos - ,Teici": 3,4-6,0 pari/
100 km?2 (vidéji 5,0/100 km?), ,Murmastiene”: 3,1-3,5 pari/100 km?
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(vidéji 3,3/100 km?), ,Snéepele“: 2,9-3,9 pari/100 km? (vidéji 3,4/100
km?).

Ir konstatéts, ka parauglaukumos ,Bukaisi”, ,Teiéi* un
.Murmastiene* vidéji ligzdo 68% no visiem klateso3ajiem pariem,
paréjie 32% paru ir neligzdojosi.

ledalot Latvijas teritoriju dazadas bonitates rajonos un,
pamatojoties uz pétijumiem parauglaukumos, nosakot katrai
bonitatei atbilstoSo klateso$o paru blivumu, ir aprékinats kopéjais
klatesoSo paru skaits Latvija 2000 - 2800 paru (1892 2670,
4. tabula).

4. tabula. Mazo érgju klateso$o paru skaits dazadas bonitates
rajonos Latvija

Table 4. Number of pairs of Lesser Spotted Eagle in regions
with different bonity

Boniasu rajonl Kopplatiba Blivums Aprékinatals paru skaits

Reglons Total area Density Calculated number

(km?2)  (parl/100 km?) of pairs

Nabadzigie (poor)

(3. bonitate) 17230 1,0-2,0 172-344

Vidéji bagatie (medium rich)

(2. bonitate) 39610 3,03,7 1188-1465

Bagatie (rich)

(1. bonitate) 7489 71-115 532-861

Kopa 1892-2670

4. Ekologija

Ligzdas biotops
Visvairak ligzdu atrodas mezos, kur valdo$a suga ir berzs (41%)

un egle (17%), mazak, kur priede (14%) un apse (11%). Parbaudot
katras valdo$as koku sugas nogabalu skaita empiriska un teorétiska
Ipatsvara atskiribas batiskumnu, ir konstatéts, ka bérza empiriskais
Tpatsvars no teorétiska atskiras butiski. Var secinat, ka ligzdas butiski
biezak ir bavétas nogabalos, kur | stava valdo$a suga ir bérzs. Mazais
érglis labprat ligzdo ari oSu un meinalk$nu mezos, tau $adu mezu
nav daudz (5.attéls).



21

BIAJET] Ul SBAlE JO M.l
% efine] sreasiedi njeqedou

v =d v [—3 vy [=] wvy (=
< < L] ~” o o~ - Ll wv o

Ozols
Oak

Alder

Melnalksnis Baltalksnis

species in Latvia

me2u Tpatsvars p&c valdo$fis sugas Latviji
rate of forests according to dominant
Osis

Asg-tree  Black alder

g

Apse
Aspen
5. attéls. Mazo &rgju ligzdu (n=160) nogabalu iedalijums p&c I stiva

valdo$ds koku sugas Latviji

Priede

Pine

Egle
ruce

dominant species in breeding arcas
S

I valdo33 suga ligzdod

Bérzs
Birch

Figure 5. Distribution of breeding areas of Lesser Spotted Eagle
depending from dominant species of trees in the 1* layer
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AtseviSki neizdalot valdo$o koku sugu, ir konstatéts, ka ligzdu
nogabalu | stava visbiezak ir sastopams bérzs (83% no visiem
nogaballern) egle (51%) un apse (49%) Var secinat, ka r_ng;g_s

érglis visbiezak ligzdo jauktu koku mez I i

egles un apses. Mezu vidéjais vecums (péc valdo3as koku sugas

ligzdas atrasanas bridi) ir aptuveni 80 gadu, labprat ligzdo ari
vecakos (100 - 140 gadu) mezos. LigzdoSanu uzsak aptuveni 55
gadu vecas audzés (6.attéls).
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Atbilstosi mezu sastopamibas ipatsvaram, visvairak ligzdu (45%)
atrodas sausienu mezos. Tomér vislabpratak ligzdo mezos uz
slapjam mineralaugsném. Ir konstatéta likumsakariba - ligzdas nav
sastopamas visu augtenu nabadzigakajos tipos: sila, métraja, lana,

rin, slapjaja métraja, purvaja, virSu un métru arenos un kddrenos.
giem meziem ir kopiga ipasiba - tajos valdo$a un praktiski vieniga
koku suga ir priede un tiem ir raksturiga zema raZiba. No sausienu
meziem visiecienitakie mezu augsanas apstak|u tipi ir véris (27%
ligzdu) un garSa (8%), sastopamibas ipatsvaram (22% $adu mezu
Latvija) proporcionali maz ligzdu ir damaksni - tikai 10%. No citiem
tipiem, kuri ir sastopami nelielas platibas, |oti labprat ligzdo
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dumbrajos (11% ligzdu), platlapju arenos (10%), slapjas garsas (5%)
un lieknas (3%). Visvairak ligzdu (59%) atrodas | un |IA bonitates
mezaudzés. Sadas mezaudzes ligzdas bavei piemérotu kondiciju
sasniedz aptuveni par 17 gadiem atrak ka lll bonitates audzes.
Attiecinot ligzdu nogabalu atrasanos uz dazadam aug$nu grupam,
70% ligzdu atrodas uz mineralaugsném un 30% uz kudras

augsném. Ligzdas buvei visbiezak izvélas bérzus (46%) un egles
(28%, 7.attéls).
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LigzdoSanas teritorija

Visa ligzdoSanas teritorija, atkariba no tas funkcionali atSkirigas
izmanto8anas, ir iedalita ligzdo8anas (teritorija, kura érglis ir
uzturéjies neatkarigi no aktivitates veida) un barosanas teritorijas
(ligzdosanas teritorijas dala, kura érglis ir uzturéjies baribas ieguves
nolldka un kura ir konstatéts kads no trim vai visi tris baribas ieguves/
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medibu veidi). LigzdoSanas teritoriju lielumi atseviSkiem érgliem
svarstas no 668 ha lidz 2356 ha (vidéji 1444 ha, 5.tabula).

5.tabulaVisu telemetréto érg|u (n=>5) teritoriju vidéjie lielumi (ha)

Table 5. Average size of all telemetred Lesser Spotted Eagle

territories

visa ligzdo$anas perioda
Xvid. min. _max. s

ligzdo$anas teritorija (visas aktivitates)
breeding territory (all activities) .
kopéja barosanas teritorija (NA+NB+ NF)
total feeding territory
medibas zu gaidi un uz zemes (NA+NB)
hunting from watch-point and on ground
medibas lidojot (NF) = -
hunting in flight 1359 652 2160 631
LigzdoSanas teritorijas ir vidéji par 7% lielakas ka baro$anas
teritorijas, jo ligzdoSanas teritorija dazkart ne visi biotopi ir pieméroti
baribas |eguve| Ir konstatets ka g; @nas un barosanas tentomg

0j
ka nesekmigi ligzdojosiem vai nelundeIOSlem érgliem (B.attels), jo
ligzdotaji ir izteiktak piesaisfi ligzdas rajonam.

lgadofanas tcxitorip.  kopla barodends (aritoria. medibes uz gaidi un uz medibas lidojot

treeding territry total feedng hutig framwatch hurtig in fight
temiary part and an graund
8. attéls. LigadoSanas teritoriju lelums sekmigi ligadojoSiem un nesekmigi
ligadojoSie nYneligadojoSiem mazajiem érgliem

Figure 8. Size of breeding territories of successful and unsuccessful/non-breeding
Lesser Spotted Eagles
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Zimigi, ka m érgju teritorij tvija ir aptuveni

mazakas ka Vacija. Sadas atskiribas, acimredzot, ir izskaidrojamas
ar mazaku baribas objektu skaita blivumu Vacija lai iegGtu
nepiecieSamo baribas daudzumu, érgliem ir japarlido plasakas
ternitorijas, un gaides medibas neliela teritorija nav efektivas. Lielakas
teritorijas Vacija dajéji ir izskaidrojamas ari ar ievérojami vairak
traucéjumu faktoru, kas liek érgliem biezak parvietoties. Vienas
dienas laika érg|i izmanto aptuveni 70 lidz 1700 ha (vidéji 400 ha)
lielu teritoriju. Ergli ar vismazékajam teritorijam dienas laika izmanto
no 70 Ndz 500 ha (vidéji 200 ha), erg|i ar vislielakajam teritorjam -
200 lidz 1700 ha (vidéji 700 ha). Vienas dienas maksimalie
uzturéSanas attalumi no ligzdas svarstas no 300 ldz 5000 metriem.
Videéiji erg|i dienas laika uzturas 1000 metru attaluma no ligzdas (400
- 2700 m, 6.tabula).



6.tabula. Visu telemetréto érgju vienas dienas uzturésanas attalumi no ligzdas un vienas dienas teritorljas

lleluml

Table 6.0ne day staying distances from the nest and one day territory sizes of all telemetred eagles

erglis 9555
min max Xvid R?

érglis 9663
min max Xvid R?

erglis 9682
min max Xvid R?

érglis 9752
min max Xvid R?

érglis 9763
min max Xvid R?

Maksimalais
attalums

no ligzdas (m)
Maximum
distance

from the nest
Vidéjais attdlums
no ligzdas (m)
Average
distance

from the nest
Teritorijas lie-
lums (ha)

Size of the
territory

1720 4837 0,0447
1045 2712 0,0056
204 1728 0,1204

1000 3538 0,0033 269 2077 0,027 | 1281 3945 0,1438
489 1634 0,007| 381 905 0,0097| 630 1625 0,129
124 1156 0,0009 68 476 0,0129| 208 828 0,1414

1131 2864 0,1813
559 1084 0,0307
60 528 0,399

9¢
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Visbiezak medi p|avas (64% no kopé&ja medibu laika) un atmatas
(22%), mazak labibas laukos (9%) un mezos (5%, 9.attéls).

Mei
Labibas lauki  Forests
L)
Crop fields 5%

Plavas
Meadows

64%

9. attéls.Visu telemetréto €rgju (n=5) medibas uzzemes (NB)
izmantoto pamatbiotopu vidé jais procentualais sadalijums laika
Figure 9. Average distribution of main habitats used for all
telemetred eagles when hunting on ground

Apvienojot pjavu un atmatu biotopus, var secinat, ka 86% no
medibu laika medi lauksaimnieciba ekstensivi izmantotajas zemeés.
Ja baro3anas teritorija pietiekamas platibas ir nopjautas plavas, tad
medi galvenokart tur. No labibas laukiem medi galvenokart vasarajos
- §adai labibai ir Tsi stiebri un baribas objekti ir vieglak nokerami.
L oti labprat medi nokultos labibas laukos. Dazada veida nop|autiem
un nokultiem baro$anas biotopiem ipa$a nozime ir perioda, kad
jaunie érgli ir tikko atstajusi ligzdas, vél slikti lido un baribas ieguvé
nav pieredzéjusi. Sadi atklati un ar baribu bagati biotopi atvieglo
nepieredzéjuso jauno putnu baro$anos un atpitu.

Baribas objektu novéro$anai jeb gaides medibas mazais érglis
visbiezak izmanto meZmalas kokus - 61% no kopéja gaides medibu
laika. Atklato baroSanas biotopu racionala apmediSana liela nozime
ir dazadam vertikalam struktiram jeb paaugstindjumiem tos
izmanto 39% no gaides medibu laika. No paaugstinajumiem
visvairak tiek izmantoti atseviSki augosi koki (179%, galvenokart ozoli),
koku grupas (9%), koka telegrafa/elektribas stabi (6%) un siena/

salmu kaudzes (6%, 10.attéls).
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(Citas) Vertik dlas Koku grupa medibu Group of trees in habitat of hunting
struktiiras kopi biotopa
medibu biotopd 9%
(Other) vertical
structures in
hunting habitat
30%

MeZmala medibu
biotopa mala
Forest edge at the
border of hunting

61%

10. attéls. Visu telemetréto érglu (n=>5) medibas uz gaidi
izmantotie paaugstindjumi baribas obje ktu novéro$anai (% no
kopéja gaides medibu laika)

Figure 10. Watch-points of all telemetred Eagles

AtseviSki augoSie koki un koku grupas, kas ir novérojami
galvenokart pamestu vai jau sabrukusu viensétu vietas, ir uzskatami
par palieko§am mikroekosistemam un ainavas elementiem un ir
saglabajami. $adi paaugstinajumi, it ipasi ligzdu tuvuma, no baribas
iegiiSanas stratégijas viedokla ir |oti bitiski - tos izmantojot gaides
medibas, bariba tiek iegiita ar minimalu energijas patérinu un ideala
gadijuma ligzdas tuvuma. Lidz ar to §ada stratégija ir ne tikai
energétiski izdeviga, bet arl nodrosina ligzdas uzraudzibu un labakas
ligzdoSanas sekmes.

Ligzdo$ kmes un ietekmeéjosie faktori. Bar bjekti

Pétijumi parauglaukumos liecina, ka vidéji 68% no visiem
klatesoSajiem pariem uzsak ligzdosanu, atlikusie 32% ir teritoriali
pari. Nemot véra ikgadéjo pamesto vai izpostito ligzdu skaitu (vidéji
21%), no ligzdosanu uzsakusajiem pariem tikai 79% péru sekmigi
|zaudzma mazull Var secnnat a tikai &@ |g apt Lug puse no

3aj . Ar to ir
izskaidrojamas tik zemas ligzdoSanas sekmes - vidéji gtvua 0.6
jaunie putni uz klateso8u pari. No ligzdoSanas sekmes
ietekméjosajiem faktoriem nozime ir meteorologiskajiem faktoriem
maija un jonija - ligzdoSanas sekmes ir labakas pie lielakiem
nokriSniem (konstatéta statistiski ticama korelacija) un augstakam
temperatiram (11;12.attéls). Galvenie baribas objekti ir lauka
strupaste un vardes.
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11.attéls. LigzdoSanas sekmju atkariba no vidéjas nokriSpu summas
maiji un jiniji parauglaukuma "Tei&i"
Figure 11. Juveniles/breeding pair, the dependence of the numbers on
the average amount of precipitations during May and Jun in "Tei&i"
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12.attéls. LigzdoSanas sekmiju atkariba no vidéjas diennakts
temperatiiras jiiniji parauglaukumi "BukaiSi"

Figure 12. The dependence of the number juv./breeding pair on the
average daily temperature in Jun in the sample plot "BukaiSi"

5. Dienas aktivitasu veidi, to atkariba no
ligzdosanas statusa

Apkopojot maza érgla visu uzvedibas veidu ilgumus dienas laika
(13.attéls), var izdarit $adus secinajumus:
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® lielako dienas daju (70,8%) érg|i medi
® no medibu veidiem (tris veidi) visbiezak medi uz gaidi. Pie
pietieko$a baribas daudzuma medibas uz gaidi, salidzinajuma ar
medibam lidojot, ir efektivas un saistitas ar minimalu energijas
patérinu
® otravisbiezak konstatéta aktivitate ir atpita - 23,3% no kopéja
dienas laika.
Salidzinot sekmigi ligzdojoSo un nesekmigo/neligzdojoSo
érgju dazadu aktivitasu ipatsvarus, uzkrito$as ir $adas at$kiribas:
@ sekmigie érgli biitiski mazak atpusas (14,4% no kopéja laika)
ka nesekmigie (30,4%)
® sekmigo érgju atpatas ilgums Il ligzdoSanas fazeé ir batiski
mazaks (10,4%) ka | fazé (21,1%), kas ir izskaidrojams ar
nepiecieSamibu |l fazé nodrosinat lielaku baribas daudzumu un fidz
ar to vairak mednt un mazak atpisties
® nesekmigo/neligzdotaju medibu ak‘tlvrta§u un atputas |Igum|
dazadas ligzdosanas fazés praktiski g

neatskiras.

13.attels. Telemetréto mazo &rgju (r=5) dienas aktivitates

Figure 13. Types of daly activites of telemetred Lesser Spotted
Eagle (1=5)

6. Ligzdo$anas fenologija

Maza érg|a ligzdoSanas perioda galvenos etapus raksturo Sada
fenologiska informacija:

@ intensiva ieraSanas ligzdoSanas rajonos no ziemos$anas
vietam notiek aprija vidd, sakot ar aprija lll dekadi parasti jau visi
rajoni ir aiznemti
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® olastiek détas apn]a beigas/maija sakuma, mazuli Skilas janija
pirmaja pusé

® jaunie putni ligzdu atstaj julija beigas/augusta sakuma

® ligzdoSanas rajonus atstaj perioda no septembra Il dekades
sakuma Nidz septembra Il dekades sakumam. Masveidiga rajonu
pamesana, uzsakot migraciju uz ziemo$anas vietam, notiek
septembra vida.

SECINAJUMI
1. Taksonomiska piederiba un morfologija

@ ar galveno komponensu analizes metodi ir konstatéta maza
un vidéja érgja patnu izteikta diferenciacija divas grupas, kas
apstiprina pienémumu, ka tie ir dvinsugas (sibling species)

® ir konstatéta (Latvija un Igaunija) $o abu sugu hibridizacija,
kas apliecina to tuvo radniecibu.

2. Izplatiba Latvija

® ir sastopams visa Latvijas teritorija

® vislielakais mazo érg|u apdzivotibas blivums (vispiemérotakie
apstakli ligzdo3anai) ir konstatéts Viduslatvijas zemienes Vadakstes,
Zemgales, Taurkalnes lidzenumos un Baldones-Vecumnieku
paugurlidzenuma, Kursas zemiené, ka ari Rietumkursas un
Austrumkursas augstienés

® salidzinosi neliela skaita ir sastopams priezu sausienu mezos
visa Piejaras zemiené, ka ari idzigos vai parak jaunos mezos dazviet
iek§zemé Latgales un Ziemelkursas augstiené, ka ari
Ziemelvidzemes zemiené.

3. Latvijas populacijas lielums un struktura

® pédéjos 10 gados mazo érg|u skaits parauglaukumos ir stabils

® daZados parauglaukumos, atkariba no teritorijas bonitates
(piemérotibas ligzdosanai), ir konstatéti atskirigi vidéjie klatesoSo
paru sastopamibas blivumi: 3,3 pari/100 km2 ,Murmastiené®, 3,4
pari/100 km2 ,Snépelé“, 5,0 pari/100 km2 ,Teicos“ un 9,6 pari/100
km?2 Bukai$os"

® pamatojoties uz aprékiniem parauglaukumos, ir noskaidrots
kopéjais klateso$o paru skaits Latvija: 2000-2800 (1892-2670) paru,
kas sastada aptuveni 12% no kopéjas pasaules populacijas

® no visiem klatesoSajiem pariem ligzdo vidéji 68% un 32% ir
teritoriali.
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4. Ekologija

® visvairak ligzdu atrodas mezos, kur valdo$a suga ir bérzs
(41% ligzdu). AtseviSki neizdalot valdo$o koku sugu, ir konstatéts,
ka ligzdu nogabalu | stava visbiezak ir sastopams bérzs (83% no
visiem nogabaliem), egle (51%) un apse (49%)

® mezu vidéjais vecums péc valdos$as sugas ligzdas atraSanas
bridi ir aptuveni 80 gadu, labprat ligzdo ari vecakos (100-140 gadu)
mezos

® atbilstoSi mezu sastopamibas ipatsvaram, visvairak ligzdu -
45%, atrodas sausienu mezos, tomér vislabpratak ligzdo mezos uz
slapjam mineralaugsném. Ligzdas nav sastopamas visu augtenu
nabadzigakajos tipos ka sila, métraja, 1ana, grini u.c. mezos, kuros
valdo$a un praktiski vieniga koku suga ir priede un kuriem ir
raksturiga zema raziba

@ no sausienu meziem vislabpratak ligzdo vér (27% ligzdu) un
garsa (8%), sastopamibas Tpatsvaram (22%) proporcionali maz
ligzdu ir damaksni - tikai 10%. No citiem tipiem, kuri ir sastopami
nelielas platibas, |oti labprat ligzdo dumbraja (11% ligzdu), platlapju
areni (10%), slapjaja garsa (5%) un liekna (3%)

® visvairak ligzdu - 59%, atrodas | un |A bonitates mezaudzeés

@ ligzdas buvei izvélas galvenokart bérzus (46% ligzdu) un egles
(28%)

® ligzdoSanas teritorijas ir aptuveni 1400 ha lielas. Sekmigi
ligzdojoSo érgju kopéjas teritorijas ir par 38% mazakas ka
nesekmmigi ligzdojosajiem/neligzdojosajiem érgjiem

® ligzdo3anas teritorijas Latvija ir divas reizes mazakas ka Vacija

® vienas dienas laika érg|i izmanto vidéji 400 (200-700) ha lielu
teritoriju

® visbiezak medi pjavas (65% no kopéja medibu laika) un
atmatas (22%), mazak labibas laukos (9%) un mezos (5%).
Apvienojot plavas un atmatas lauksaimnieciba ekstensivi
izmantotajas zemés, tajas medi 86% no medibu laika

® baribas objektu novérosanai jeb gaides medibas visbiezak
izmanto mezmalas kokus - 61% no kopéja gaides medibu laika.
Gaides medibas liela nozime ir dazadiem paaugstinajumiem - tos
izmanto 39% no gaides medibu laika, to skaita - atsevidki augoSus
kokus (g.k. ozolus) 17%, koku grupas 9%, koka telegrafa/elektribas
stabus 6% un siena/salmu kaudzes 6%

@ mazuli sekmigi izaudzina 79% no ligzdoSanu uzsakusajiem
pariem un tikai 54% no visiem klatesosajiem pariem

@ ligzdosanas sekmes ir vid&ji 0,6 jaunie putni uz klatesosu pari

® ir konstatéts, ka ligzdoSanas sekmes ir labakas pie lielakiem
nokriSniem un augstakas temperataras maija un janija
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® nozimigakie baribas objekti ir lauka strupastes un vardes.

5. Dienas aktivitasu veidi, to atkariba no

ligzdo$anas statusa

® lielako dienas dalu érg|i pavada medijot (70,8%) un atpusoties
(23,2%)

@ no medibu veidiem visbiezak medi uz gaidi - vidéji 57% no
kopéja medibu laika

@ atskirba no nesekmigi ligzdojosSajiem/neligzdojosaijiem,
sekmigi ligzdojosie érgli bitiski mazak atpisas, itipasi ll ligzdoSanas
fazé (no julija hdz aizlido$anai, ligzda ir strauji augos$s jaunais putns,
kuru ar baribu nodro$ina abi pieaugusie putni), kad ir janodrosina
lielaks baribas daudzums

® no ligzdosanas un medibu stratégijas viedok|a par optimalam
ir uzskatamas tadas ligzdosanas teritorijas, kur medibu plafibas ir
izvietotas radiali ap ligzdas mezu. Sads medibu teritoriju izvietojums
nodrosina mazaku teritoriju un idz ar to ari pieauguso putnu klatb(tni
ligzdas tuvuma. Pie pietiekoSa baribas objektu daudzuma medibas
uz gaidi, salidzinajuma ar medibam lidojot, ir efektivakas un saistitas
ar mazaku energijas patérinu. Gaides medibas izmantojamie dazadie
paaugstinajumi barbas objektu novérosanai, it ipasi ligzdas tuvuma,
ir Joti bdtiski - tie veicina ne tikai teritorijas racionalaku apmediSanu
(it pasi medibam lidojot nepiemérota laika) ar minimalu energijas
patérinu, bet ari labakas ligzdoSanas sekmes sakara ar pieauguso
putnu klatbutni ligzdas tuvuma

® lidojuma érgli pavada vidéji 24% no dienas (diennakts aktiva)
laika. AtlikuSo dienas laiku érgliem ir sédoSa uzvediba, un to
konstatéjamiba ir ierobezota.

6. Fenologija

® ligzdosanas periods ilgst aptuveni 6 ménesus - no atlido$anas
aprija vida Ndz aizlido$anai septembra vidi.

Pateicibas

Promocijas darba apkopotas informacijas iegii§ana un idz arto
pats darbs bija iespéjams, pateicoties kolektivam un savstarpéji
koordinétam darbam. Datu iega$ana un to nesavtigai nodoSanai
lietoSana izsaku vislielako pateicibu kolégiem no Latvijas
Universitates Zoologijas muzeja Aivaram Petrinam, no Ornitologijas
biedribas Marim Strazdam un visiem citiem informacijas sniedzéjiem.

Ipasu pateicibu esmu parada kolégim un draugam no Vacijas
Dr. W. Selleram (ainavu planosanas birojs SALIX) par vienreizéjo
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iespéju piedalities mazo érgju telemetrijas projekta, ka ari par
projekta realizacija sniegto materiali tehnisko palidzibu. Profesoram
Dr. B.-U. Meiburgam (vispasaules plésigo putnu un pucu darba
grupa WWGBP) izsaku pateicibu par iespéju piedalities mazo érgju
péfijumos ar satelittelemetrijas palidzibu, profesoriem Dr. B.-U.
Meiburgam un Dr. M. Stubbem (Halles Universitate, Zoologijas
instituts) - par atbalstu rezultatu publicé$ana un dotajam iespéjam
piedalities starptautiskas konferencés laika, kad tas finansialu un
politisku apsvérumu déj bija grati istenojams.

Rezultatu interpretacija un analizes metozu izvélé esmu pateicigs
kolégiem no Lietuvas G. Vaitkus un E. Greimas, ka ari no Latvijas
Universitates Biologijas fakultates D. Tjarvemn un jo ipasi profesoram
Dr. V. Balodim.

Visbeidzot izsaku vissirsnigako pateicibu manam ilggadigajam
darba iniciatoram, atbalstitajam, kritikim un vaditajam profesoram
Dr. Janim Viksnem!!

Liels paldies manai gimenei par sapratni, iecietibu un atbalstu §i
darba veikSana.



35

TAKSONOMY, DISTRIBUTION, NUMBER AND
ECOLOGY OF THE LESSER SPOTTED EAGLE
AQUILA POMARINA C.L.LBREHM IN LATVIA

Introduction

The Lesser Spotted Eagle is one of three species of Aquila genus,
or so-called real eagle species, occurring in Latvia. Its numbers
exceed considerably both the numbers of the Golden Eagle
(A.chrysaetos) as well as of the Greater Spotted Eagle (A.clanga)
which is closely related to the Lesser Spotted Eagle and similar
morphologically.

The breeding area of the Lesser Spotted Eagle consists of two
parts: Palearctics in which the nominal subspecies A.pomarina
pomarina C.L. Brehm occurs (also in Latvia), and India in which the
other subspecies A.pomarina hastata (Lesson) occurs (GLutz et al.
1989). The nominal subspecies inhabit a territory covering Central
Europe, East and Southeast-Europe as far as Iran (Mevsunrc et al.
1997). It winters south of equator in the southern and central parts
of Africa (Mevsuna et al. 1995). The area of distribution of the Lesser
Spotted Eagle is one of the smallest compared with the distribution
of other Palearctic birds of prey, and is untypically small for Palearctic
bird species, in general.

The Lesser Spotted Eagle is one of those European birds of
prey whose number continues to decrease in certain areas since
beginning of this century. It is particularly typical for Western and
Middle European countries with intensive economic activity. For
example, if the western borderline of distribution of this nominal
subspecies currently extends along the northeast coast of East
Germany, north and south of Poland and Slovakia (ScHELLER &
Meusura 1995), then early in this century it extended also westwards
from present area: in North Germany, German state Schlezwig —
Holstein (MevBurg 1991).

Importance of the theme

A small breeding area, wintering in another continent (Africa)
and risks during migration (shooting and other dangerous factors),
decrease in numbers and very intensive changes of habitat in the
breeding area in second part of our century cause the Lesser Spotted
Eagle to be categorised as a particularly endangered bird species
therefore investigation and protection of this species requires
increased attention. It has been included in the list of bird directives
of Bern convention.
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According to the available information summarized in Kemeri
(Latvia) in 1996 at the intemnational working group meeting devoted
to this species, it can be concluded that about 12% of its total world
population breeds in Latvia. It can be asserted that Latvia and its
neighbouring countries are the main preservers of the Lesser Spotted
Eagle’s genofund or the population core. This situation is a crucial
precondition for total study of the species which is endangered not
only in its western area but also, increasingly in the central population
areas. Only detailed studies of ecological and biological
characteristics can yield substantial recommendations for the
development and implementation of a protective strategy for this
species.

Aim and tasks of the studies

In the course of investigations the aim was to collect pertinent
information which could be used as scientific basis for the
development protection plan of this species and suggest species
distribution and quantitative dynamics. To achieve this goal, the
following information was obtained and specifically characterized
the Lesser Spotted Eagle:

1) taxonomic affiliation and morphologic features used for
identification (comparing with the similar Greater Spotted
Eagle),

2) distribution, size of population, quantitative dynamics,

3) productivity and factors affecting it,

4) size and structure of nesting and feeding territories, food,

5) activities during the day,

6) breeding phenology.

Scientific novelties

For identification of the Lesser Spotted Eagle and Greater Spotted
Eagle, the qualitative characters which have been described in detail
have been used. The present work analyses quantitative
characteristics, for the first time, based on such a wide basis of
empirical material (411 specimens were measured and described).
As a result an identification table was developed for these two
species according to quantitative variables. Through the analyses
of the basic components, the Lesser Spotted and Greater Spotted
Eagle have been identified to be two species.

According to researches performed on several species sample
plots, quantitative dynamics in the recent ten or fifteen years, the
breeding density, nesting success, rate of breeding and non-
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breeding pairs in the population have been determined for the first
time in Latvia. Also a methodically-based total number of Lesser
Spotted Eagle pairs in Latvia has been determined for the first time.
This information allows comparison of the structure and dynamics
between the Latvian population of the Lesser Spotted Eagle and
those of other countries.

For the first time in Latvia, by using information of woodstand
taxation descriptions, a considerable number of woodstand areas
(n=182, where nests of the Lesser Spotted Eagle are found) has
been analysed in details. According to volume and the described
characteristics, a similar analysis was done only in Lithuania (Drosevis
1994). These studies make possible an objective prognosis of the
population development perspectives of the Lesser Spotted Eagle
in Latvia according to forest expioitation, and substantiate the need
for conservation of forests with nests.

By participating in the research project financed and coordinated
by Germany (see methods for more details), completely new
information by radiotelemetry was obtained on the size and structure
of the species breeding and feeding territory as well as on the type
of day activities and their relation to breeding status and other factors.
This information differs considerably from existing suppositions and
allows comparison of the territory size and structure, and activities
of the Lesser Spotted Eagle in the periphery (Germany) and centre
(Latvia) of the population area. These are territories of different
intensity in economic activity and anthrophogenic factors.

Approbation

The results summarized in this work have been partially presented
in three international conferences (Baltic Birds V and VI; World
Conference on Birds of Prey and Owils) and one international
symposium (on the White tailed Sea Eagle and Lesser Spotted
Eagle) as well as preparing E. U. Species Action Plan for the Lesser
Spotted Eagle and Greater Spotted Eagle. Two oral and one poster
report as well as two national reports have been presented at
conferences. Still unpublished are data on the size and structure of
breeding and feeding territories as well as on woodstand areas with
nests, used as a basis for development of a detailed national
conservation plan for the Lesser Spotted Eagle (species
conservation plan for the Lesser Spotted Eagle, term of development
1999).



38
Publications

Research results are presented in 9 scientific papers (4
international and 5 national issues), 2 manuscripts in press
(international issue) and 2 international project reports.

Volume and structure of the promotion paper

The total amount is 193 pages containing 120 figures and 21
tables, 78 references are used.

The paper consists of 7 chapters, six of which are considered as
separate studies, and one describes the research plots. Taking into
consideration the diversity of analysed problems, the difference in
amount of the information in the separate chapters and the different
methods of application, the research methods of the chapters have
been described separately. Each method description is followed by
research results, discussion and summary. As far the results are
presented in many diagrams and tables, they are found separately
at the end of a chapter or subchapter. After the last chapter there
are conclusion of the work in general. Such a structure allows an
easy orientation in the considered problems. The work is completed
by a list of references and list of publications on this theme and
acknowledgements.

Contents
Material and methods

1. Taxonomic affiliation and morphology

Morphological variables helping in field identification of the Lesser
Spotted Eagle and Greater Spotted Eagle are summarized according
to data found in publications. Due to the extreme similarity of these
variables, it is impossible to estimate statistically the degree of their
difference. In order to be more objective about the taxonomic
affiliation of both species and to add methods for species
identification in hand, several quantitative identification variables
have been analysed mathematically. Measurements were selected
as described in literature as characteristic for the species and useful
for identification. In total, 411 eagle specimens were measured and
described (5 living birds, remainder from museums). The following

measurements were taken: 1) height of upper madible, 2) bill height

in front of cer ill length from cere to tip, 4) distance between
the 7 primary and wing tip, 5) length of notch in outer vane of the
7% prima length of ts on th rwing median coverts in

juveniles, 7) width of spots on the upperwing median coverts in
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juveniles, 8) length of middle toe without talon.

As aresult, frequency histograms were obtained for each variable
of both species. Each pair of variables was statistically tested and
the essential difference between the species was estimated. In order
to determine the degree of differentiation in both species, the variable
measurements were tested according to Princi
Analysis. For this analysis, specimens (n=194) were chosen which
had the same number of measurements. Five measurements were
taken of all the tested specimens. When analysing the probable
cases of hybridization of the Lesser Spotted Eagle and Greater
Spotted Eagle in Latvia, observations have been fixed at one eagle
nest in Klanu forestry from 1987 to 1989.

2. Distribution in Latvia

The studies on sample plots prove that no decrease in the number
of the Lesser Spotted Eagle has occurred at least since 1985 (the
start of studies on plots). The distribution map summarizes all cases
registered during the collection of data for both the Latvian (1980-
1984, PriepNiEks, STrazos et al. 1989) and European (1985-1987,
Hacemeer & Blair 1997) Bird Atlases, supplementing the data with
observations by the Latvian Ornithological Society through 1996.
The observations are summed up according to 5 x 5 km squares.

3. Characteristics of the stationary plots and
history of their development

The studies of quantitative dynamics, population ecology and
behaviour are carried out on stationary plots (Table 1). In estimating
the total number of pairs in Latvia, in addition to the information
from sample plots, data of two more territories were used. Location
of these territories — Kemeri national park, its area about 300 km?
(observations done by A.Liepa and M.Strazds) and the vicinity of
Satini fish pond-farms, area about 50 km2 (observations done by
Z.Jansone), and the stationary plots can be seen in Fig.1.

4. Number and structure of the Lesser Spotted
Eagle’s population in Latvia

In order to determine the bird density, quantitative dynamics,
the numerical ratio between the breeding and territorial pairs,
information from three plots (Bukaisi, Teici, Murmastiene) has been
used. The analysed information covers a time span from 1985 to

1996. Bird density is expressed by a number of pairs per 100 sq.km
of the total area (pairs/100 sq.km). Estimating the bird density, the
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annual number of territorial (non-breeding) and breeding pairs was
determined for each sample plot. Population density in certain
territory is characterized by total number of present pairs which
constitute the sum of breeding and territorial pairs (KostrRzewa et
al.1985). To determine the status of breeding or a territorial pair,
categories described in publications were used (Kro. 1985). A pair
is considered as breeding one if at least one egg has been registered
inthe nest or a fiedged chick is present. A pair is considered territorial
if no clutch has been found in the nest, but the pair is attached to a
certain territory. To estimate the total number of pairs present in
Latvia, we used the calculated densities of present pairs from sample
plots Bukaibi, Murmastiene and Snepele. The sample plot Tei¢i was
not used because it is totally included in the sample plot Murmastiene
which covers a larger territory, more pairs and, consequently, is
more representative. The studies on sample plots and information
from other territory of Latvia allow us to divide Latvia into three areas
according to bird density (forestries of certain areas are selected as
density areas): rich ones (1% quality), medium rich (2™ quality) and
bare (poor) (3™ quality). According to this division, the sample plot
Bukaisi belongs under the 1%t quality, the plots Snepele and
Murmastiene under the 2™ quality. When calculating the total number
of pairs in Latvia, the minimum and maximum density of pairs
registered on a sample plot of a certain quality was taken to be a
limit for minimal and maximal number on the area of the same quality.
In case of plots of the 2™ quality (Snepele and Murmastiene) the
mean indices of minimal and maximal density on both sample plots
were taken. As none of the sample plots belongs under the 3™ quality
or the poor areas, it was assumed that on each 100 sq.km of this
area 1 or 2 pairs were breeding (Table 4).

5. Ecology

This chapter considers problems which are most essential for
the complex protection of a species:

@ in which woodstands and trees the Lesser Spotted Eagle
nests;

® what is the habitate structure of a breeding and feeding
territory and how large it is;

® what is the breeding success or productivity of the Lesser
Spotted Eagle and what factors affect it;

@ what are the food sources.

1.Nest habitat. Descriptions of the nest habitat, the location of
the tree with a nestin a woodstand and of the nest itself in the tree,
was determined using information from 182 nests of the Lesser
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Spotted Eagle found in the years 1979-1998. A complete taxation
description of the woodstand area of each nest was obtained from
the data base of the State Forestry Institution. The following items
were used: 1) the number of stand layers (1 or 2); 2) stand
homogeneity (homogeneous if the stand consists of one tree
species in one layer, in all other cases non-homogeneous); 3)
dominant tree species in the 1st layer; 4) age of tree species
dominant in the 1* layer when the earliest breeding case was stated
in the area; 5) presence of other tree species in the 1= layer beside
the dominant one; 6)site types of forest; 7) growing conditions and
type of soil; 8) quality of the stand; 9) owner of the stand. Analysing
the nest location in the tree, the following items were determined:
1) tree species of the nest; 2) location of the nest; 3) nest height
above the ground. In order to find out which tree species are of
significant importance in the breeding habitat, the significance of
differences in empirical and theoretical distribution of the species
was determined (PLowHinskry 1970).

2. Breeding territory. The size and structure of the breeding
territory was studied from 1994 to 1997 by participating in the
development of the project “AuswiRKUNGEN UND FUNKTIONEN
UNZERSCHNITTENER STORUNGSARMER LANDSCHAFTSRAUME FUR WIRBELTIERARTEN
MiT GROBEN RAuMANSPRUCHEN®, subproject 4.4 “RADIOTELEMETRISCHE
UNTERSUCHUNGEN ZUM RAUM-ZEIT-VERHALTEN VON SCHREIADLERN AQUILA
POMARINA UNTER BESONDERER BERUCKSICHTIGUNG DES EINFLUSSES VON
STORUNGEN UND ZERSCHNEIDUNGEN” financed by the German Ministry
of education, science, research and technology (BUNDESMINISTERIUM
FUR BiLDunG, WissenscHAFT, FORsCHUNG UND TECHNOLOGIE). The leader
of the project was Dr. W.Scheller (SALIX-Bdro far
Landschaftsplanung). In this experiment 5 adult specimens of the
Lesser Spotted Eagle were caught on the plot Murmastiene, supplied
with special radio transmitters and were followed radiotelemetrically.
The size and structure of the territory as well as the main types of
various activities in time and space (see chapter 6 on activities)
were determined.

Due to the division of various functions in the Lesser Spotted
Eagle’'s pair, it is more useful to follow the male to determine the
size and structure of the territory (the male supplied with food the
incubating female and later also the young). The method used is: in
the previously-discovered breeding area of the Lesser Spotted Eagle
(using the Dho-gaza method, BLoom 1987), a special net is set near
which another live bird of prey (usually a Sea Eagle or a Raven) is
fixed as a decoy bird. The Lesser Spotted Eagle male, noticing
another bird of prey or some other probable destroyer of his nest
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so close, attacks the decoy bird and gets entangled in the net. The
captured eagle is then fitted with a radio transmitter.

The method of telemetry is based on the principle that, at the
start of the experiment the location of the bird with a fixed radio
transmitter is determined by radio signals. Later on this bird is
followed visually by binoculars or a telescope from a car. If the bird
moved to another place and stayed there long, it was followed by
car and observed from another point. Activities of a bird were
mapped according to 200 x 200 m squares. For this purpose, just
after catching the eagle and before starting the telemetry experiment,
on topographic maps of 1:10000 scale (aerial photographs for
military purposes from about 1973) habitates were mapped in 3km
radius around the marked eagle’s nest (separating forests, bogs,
meadows or grasslands, fallows, cornfields — spring and winter
crops) as well as inhabited sites-individual farms and highways. In
the field record of the telemetry experiment, the date, time, types of
activity and square coordinates of it were marked (when the activity
changed, a new record was made and all the parameters were fixed).
The field record included also disturbance factors and
meteorological conditions (temperature, strength of wind, cloudiness
and precipitation). Each eagle with a fixed device was followed
telemetrically once a week, on average 15 times in the breeding
period. The average length of one checking period was 11.1 hours;
in total, during the experiment 923 hours were spent on telemetric
observations (Table 2).

3. Breeding success and factors affecting it. The breeding
success is expressed by the number of fledged juveniles per one
pair present (juv./pair). This success characterizes the general
productivity of the population (see methods of chapter 4, pairs
present=breeding+territorial pairs). We estimated the number of
chicks that were practically fledged and can be considered surwived.
In order to find out the probable dependence of breeding success
on various factors, the success was compared with meteorological
indices (average daily temperature and precipitation) and amount
of food sources. The census of small mammals was carried out by
trapping results on the counting routes since 1991 in the sample
plot Murmastiene, subplot Teici. The mammals were trapped every
year on two permanent routes — meadow and forest, once in late
May — early June and once in late August - early September. The
results were calculated according to the number of trapped
individuals per 100 traps per day.

4. Food sources. Food investigation was mainly based on food
remnants or food found in the nest when checking the nests to ring
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the young in the period 1980-1998 all over Latvia (these data are
not quantitative).

6. Types of daily activities, their dependence on
breeding status

Types of various activities and their distribution were determined
by telemetric experiments during the day (methods in chapter 5). A
certain type of activity was chosen for the data base developed as a
result of telemetric studies. Combining the types of activities with
time, a classification of activities is obtained. The following activities
were separated: hunting in flight, from watch-point or on the ground,
transportation of food, food delivery, display flight, marking of territory
in flight and resting.

7. Breeding phenology

For phenology characterization, observations are based on one
territory, the sample plot Murmastiene. The time of arrival and
departure in breeding areas was noted by visual observations. More
precise information on the arrival and departure of the marked eagles
was obtained by the method of telemetry described in the previous
chapters.

BASIC RESULTS
Taxonomic affiliation and morphology

Analysing the published data and the information obtained by
the author, the morphologic variables were determined to identify
precisely the Lesser Spotted Eagle and Greater Spotted Eagle.
Among the qualitative variables each species is best characterized
by the following ones:

1) light coloured nape patch on juvenile and subadult Lesser
Spotted Eagle (the Greater Spotted Eagle has no such patch);

2) colour of iris in adult birds: yellowish brown or yellow for the
Lesser Spotted Eagle and dark brown for the Greater Spotted Eagle;

3)relation of colour intensity between the underwing coverts and
the primaries: lighter coverts in the Lesser Spotted Eagle and darker
in the Greater Spotted Eagle.

By a statistic analysis of 8 quantitative variables (see methods),
an overlapping of variables and diagnostic measures were found
out for species identification (Table 3). Analysing the discrepancies
of each variable in both species, significant differences (a=0,05)
have been stated in all the eight variables.
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By the Principal Component Analysis of five quantitative variables
in specimens of both species (n=194), a clear differentiation in the
two groups allows us to consider the Lesser Spotted Eagle and
Greater Spotted Eagle as two species. In the analysis diagram each
dot represents a concrete bird (Fig.2). The result of this study
supports the supposition that the Lesser Spotted Eagle and the
Greater Spotted Eagle are sibling species. Hybridization cases noted
recently in Estonia and Latvia indicate a close relationship of both
species.

2. Distribution in Latvia

In the period 1980-1996 the Lesser Spotted Eagle has been
observed in Latvia in 491 square (5 x 5) or 18% of the total number
of squares (Fig.3). Though the eagle occurs in the entire territory of
Latvia, there are areas where the species occurs in less numbers,
e.g. in upland pine forests along the entire coastal zone as well as
in the same type of forests and young forests somewhere inland
(North-Kurzeme, separate parts of Kraslava, Daugavpils and Strenci
forestries).

3. Size and structure of the Lesser Spotted Eagle’s
population

Counts of the Lesser Spotted Eagle pairs on sample plots
characterize the quantitative dynamics of the species in the recent
8-12 years. On the plot Bukaisi (1985-1996) an increase was
registered, on the plot Teici (1989-1996) the number was stable
(Fig.4).

In areas of various quality the following pair densities have been
registered:

@ in areas of the 1% quality (rich areas) — Bukaisi: 7,1 — 11,5
pairs/100 sq.km (average 9,6/100 sq.km);

® in areas of the 2™ quality (medium rich areas) - Teici: 3,4 -
6,0 pairs/100 sq.km (average 5,0/100 sq.km), Murmastiene: 3,1 —
3,5 pairs/100 sq.km (average 3,3/100 sq.km), Snepele: 2,9 - 3,9
pairs/100 sq.km (average 3,4/100 sq.km).

It has been observed that on the sample plots Bukaisi, Teici and
Murmastiene, on average, 68% of all the pairs present are breeding,
the other 32% of pairs are non-breeding.

By dividing the territory of Latvia into areas of different quality and
by estimating (according to studies on sample plots) the density of
pairs present respective to area quality, the total number of pairs in
Latvia has been calculated: 2000-2800 pairs (1892-2670, Table 4).
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4. Ecology

Habitat of the nest

Most nests are situated in forests where the dominant species is
birch (41%) and spruce (17%), with fewer nests in forests with pine
(14%) and aspen (11%). Checking the area of each dominant tree
species according to the specific difference in empiric and theoretical
numbers, it has been stated that the empiric number of birch differs
significantly from the theoretical one. It can be concluded that nests
are more often located in areas where birch is the dominant species
in the 1% layer. The Lesser Spotted Eagle readily nests also in ash
and black alder forests. However, such forests are few (Fig.5).
Without separating the dominant tree species , it has been found
that birch (in 83% of all the areas), spruce (51%) and aspen (49%)
occur most often in the 1% layer of a nest’s location area. The

conclusion is that the Lesser Spotted Eagle nests most often in
mixed forests where usually birch, spruce and aspen grow. The

medium age of the forests (according to the dominant tree species
at the time ofthe nest’s location) is about 80 years. The bird willingly
nests also in older forests (100-140 years). The nest site can be
located also in stands starting at about 55 years old (Fig.6).

According to the specific occurrence of forest type, most nests
(45%) are found in upland forests. However, they breed readily in
forests on wet mineral soils. A certain regularity has been observed
- nests do not occurin all the most poor types of habitats: Cladinoso
callunosa, Vacciniosa, Myrtillosa, Callunoso-sphagnosa, Vaccinioso-
sphagnosa, Sphagnosa, Callunosa mel., Vacciniosa mel., and
Vacciniosa/Vacciniosa turf mel. These forests have one feature in
common - the dominant and practically only tree species is pine,
and their productivity is low. Among the upland forests chosen for
breeding, the most popular is Oxalidosa type (27% of nests) and
Aegopodiosa (8% of nests). There are proportionally fewer nests
(only 10%) in Hylocomiosa forests in comparison with their
occurrence in Latvia (22%). Among other habitats occupying small
areas, the birds readily breed in Dryopterioso-cariosa (11% of nests
Mercuriarilosa mel. (10%). Dryopteriosa (5%). and Filipendulosa
{3%). Most of the nests (59%) are located in woodstands of the 1%
and 1% A quality. Such woodstands reach appropriate nesting
conditions approximatlly 17 years earlier than stands of the 3¢ quality.
Concerning the location of nest areas on various soil groups, 70%
of nests are on mineral soils and 30% on peat soils. Birch (46%)
and spruce (28%) are most often selected for building the nest
(Fig.7).
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Breeding territory

The whole breeding territory, according to its functional
differences, is divided into nesting area (a territory where the eagle
has stayed irrespective of the type of activity) and feeding area (part
of the breeding territory where the eagle has stayed in order to
obtain food and where one or all three types of hunting have been
observed). The size of breeding territories differs with separate
individuals, ranging from 668 ha to 2356 ha (average 1444 ha, Table
5). On the average, the nesting areas exceed the feeding areas by
7% while not all the habitate in the breeding territory are always fit
forfood supply. It has been determined that the nesting and feeding
areas of successfully breeding eagles are smaller by 38% and 35%,
respectively, than the areas of unsuccessful breeding or non-
breeding eagles (Fig.8), because the breeding birds are more
attached to the nest areas.

It is interesting to note that the breeding territories of the Lesser
Spotted Eagle in Latvia are about two times smaller than those in
Germany. Such differences, obviously, can be explained by a lower
density of food sources in Germany. To obtain the amount of food
needed, the eagle has to cover wider distances, and hunting on
watch out is not efficient in small territories. A considerably higher
number of disturbance factors, forcing the eagle to move from one
place to another, can also explain the need for larger territories in
Germany. During a day the eagles cover about 70 to 1700 ha
(average 400 ha). Eagles of the smallest territories cover from 70 to
500 ha per day (average 200 ha), and eagles of the largest territories
cover daily from 200 to 1700 ha (average 700 ha). The maximum
daily distances of staying sites from the nest range within 300 to
5000 m. On the average, during a day eagles stay about 1000 m far
from the nest (400-2700 m, Table 6).

Most often eagles hunt on meadows (64% of the total hunting
time) and fallows (22%), less often on cornfields (9%) and in forests
(5%, Fig.9).

Combining the habitats of meadows and fallows, the conclusion
is that 86% of hunting time is spent on extensively exploited
agricultural lands. If there are enough cut meadows in the feeding
area, hunting is done mainly there. Among cornfields, the spring
crops are basically chosen for a hunting site, as their stalks are
shorter and food is caught more easily. They hunt easily on threshed
comfields. Such a type of feeding habitats is of particular importance
during the period when the young birds have just abandoned the
nest and do not have good experience in flying and hunting. Such
open habitats, rich in food, facilitates feeding and resting of the
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unexperienced young birds.

For observing food or hunting on watch, the Lesser Spotted Eagle
most often uses trees on the forest fringe - 61% of the total hunting
time is spent in watching. For a rational hunt on open habitats great
importance belongs to various vertical structures or elevations, 39%
of watching time is spent sitting on them. As for elevations, most

ften isol rowing trees are used (17%, mainly oak), as well as
trees groups (9%), wooden telegraph/electricity poles (6%) and hay/
straw heaps (6%, Fig.10).

Isolated trees and tree groups which usually occur on sites of
abandoned farms, are considered as permanent microecosystems
and landscape elements and they should be conserved. Such
elevations, particularly near the nests, are very essential for food
obtaining. Using them for hunting on watch out, the eagle can obtain
food with minimum energy waste and, in the best case, not far from
the nest. Therefore, such a strategy is convenient not only in
conserving energy, but it also helps the eagle to keep an eye on the
nest and provides better breeding success.

Breeding success and factors affecting it. Food sources

Studies on sample plots show that on average 68% of all the
pairs present start breeding, the remaining 32% are territorial pairs.
Taking into consideration the number of annually abandoned or
destroyed nests (average 21%), only 79% of pairs that start breeding,
finish it with a survived juvenile. The conclusion is that only 54% or
about half of all the pairs, present, are successful breeders. That
explains such low breeding success in Latvia, on the average 0.6
fledglings per pair. Of the factors affecting breeding success, the
meteorological conditions are of a certain importance in May and
June —the breeding success is higher at more abundant precipitation
(a_statistically significant correlation) and higher temperatures
(Fig.11, 12). The main food sources are field mice and frogs.

5. Day activities, their dependence on breeding
status

Summarizing the time spent on all types of behaviour of the
Lesser Spotted Eagle in a day (Fig.13), the following conclusions
can be drawn:

® most of the day (70.8%) eagles hunt;

@ of the three types of hunting, hunting on watch out is more
often used. With a normal supply of food, hunting on watch out, in
comparison with flight, is more efficient and consumes minimum
energy;
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® the second most often stated activity is resting (23.3% of the
total day time).

Comparing the specific amounts of various activities of
successfully breeding and unsuccessfully/non-breeding eagles, the
following discrepancies are obvious:

® successful eagles rest considerably less (14.4% of the total
time) than unsuccessful ones (30.4%);

® the length of resting of successful eagles in the 2™ nesting
stage is essentially shorter (10.4%) than in the 1% stage (21.1%).
This can be explained by the necessity to supply more food in the
2" stage and therefore, they hunt more and rest less;

® there is practically no difference in the length of hunting and
resting activities of unsuccessful/non-breeding birds in different
nesting stages.

6. Breeding phenology

The following phenologic data characterize the basic stages of
the Lesser Spotted Eagle's breeding period:

® intensive (mass) arrival at the breeding area from the wintering
sites in mid-April, by the 3 decade of April all the areas are usually
occupied;

® eggs are laid in late April/early May, hatched in early June;

® young birds abandon the nest in late July/early August;

® breeding areas are left in the period from the 2" decade of
September till the 3 decade of September. Mass exodus of the
area occurs in mid-September, starting the migration to wintering
sites.

CONCLUSIONS

1. Taxonomic affiliation and morphology

® by principal component analysis an expressed differentiation
of the Lesser Spotted Eagle and Greater Spotted Eagle in two groups
is stated supporting the supposition that they are sibling species;

® hybridization of both species has been observed (in Latvia
and Estonia) proving their close relationship.

2. Distribution in Latvia

® occurs in the entire territory of Latvia;

® the highest density of the Lesser Spotted Eagle (most suitable
condition for breeding) has been observed in the plains of Mid-
Latvia lowlands (Vadakste, Zemgale, Taurkalne) and the hilly plain
Baldone-Vecumnieki, as well as in the Kursa lowland and uplands
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of West-Kursa and East-Kursa;

® comparatively small numbers occur in upland pine forests
all along the coastal lowland as well as in similar or in young forests
somewhere inland - Latgale upland, North-Kursa upland and North-
Vidzeme lowland.

3. Size and structure of the population in Latvia

® for the last 10 years the number of the Lesser Spotted Eagle
on sample plots is stable;

® on different sample plots according to the quality of the
territory (breeding suitability), different mean densities of the present
pairs have been stated: 3,3 pairs/100 sq.km in Murmastiene, 3,4
pairs/100 sq.km in Snépele, 5,0 pairs/100 sg.km in Teici, and 9,6
pairs/100 sg.km in Bukaisi;

® according to the calculation on sample plots, the total number
of pairs present in Latvia has been determined: 2000-2800 (1892-
2670) pairs, that is about 12% of the total world population;

® onthe average 68% of all the present pairs are breeding and
32% are territorial.

4. Ecology

® most of the nests are located in forests where the dominant
species is birch (41% of nests). Without separating the dominating
tree species, it has been found that in the 1¢ layer of nest areas,
birch (in 83% of all the areas), spruce (51%) and aspen (49%) occur
most often;

® the average age of the forest according to the dominant
species of the located nest is about 80 years; readily breeds also in
older forests (100-140 years);

® according to the specific occurrence of forest types, most
nests (45%) are located in upland forests; however, they readily
breed in forests on wet mineral soils. Nests do not occur in the
poorest types of all habitats, like Cladinoso-callunosa, Vacciniosa,
Myrtillosa, Callunoso-sphagnosa and other forests in which the
dominating (and practically the only) tree species is pine and which
typically have a low productivity;

® among the upland forests, birds readily chose Oxalidosa
(27% of nests) and Aegopodiosa (8%) forest types. According to
the specific occurrence (22%), proportionally less nests are in
Hylocomiosa forests (only 10%). Among other types occurring in
smaller areas, birds readily chose Dryopterioso-cariosa (11% of
nests), Mercuriarilosa mel. (10%), Dryopteriosa (5%) and
Filipendulosa (3%) forest types;
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® the greatest number of nests (59%) is located in woodstands
of the 1 and 1= A quality;

® mainly birch (46% of nests) and spruce (28%) are selected
for building the nest;

® breeding territories are about 1400 ha large. Total territories
of successfully breeding eagles are 38% smaller than those of
unsuccessfully breeding or non-breeding eagles;

® breeding territories in Latvia are twice as small as those in
Germany;

® during a day eagles cover about 400 ha (200-700) large area;

® most often hunting is done in meadows (65% of the total
hunting time) and fallows (22%}), and less in cornfields (9%) and
forests (5%). If meadows and fallows are considered as extensively
exploited agricultural lands, 86% of hunting time is spent there.

@ to hunt on watch out, trees on the forest fringes are used
most often (61% of the total time for hunting on watch). For this type
of hunting, various elevations are of greatimportance (39% of hunting
time is spent on them), including isolated growing trees (mainly
oak) (17% of time), tree groups (9%), wooden telegraph or electricity
poles (6%) and hay or straw heaps (6%);

® a successful breeding result is reached by 79% of pairs
starting breeding and only by 54% of all the pairs present;

@ onthe average, breeding success is 0.6 young birds fledged
per pair present;

@ breeding success is found to be better at greater amount of
precipitation and higher temperature in May and June;

® frogs and field mice are the most important food sources.

5. Types of daily activities, their dependence on
breeding status

® most of the day eagles spend hunting (70.8%) and resting
(23.2%)

@ hunting on watch out is more often used (57% of the total
hunting time)

® the successful breeding eagles, opposite to unsuccessful
breeding or non-breeding ones, spend considerably less time on
resting, particularly in the 2™ breeding stage when more food should
be supplied (from July until departure there is a fast growing young
bird in the nest and it is supplied with food by both aduit birds).

® breedingterritories in which hunting areas are radially located
around the forest of the nest site, are considered optimal from the
point of view of breeding and hunting strategy. Such a location
provides food on less territory, and allows the presence of adult
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birds near the nest. With a sufficient amount of food, hunting on
watch out, in comparison with hunting in flight, is more efficient and
less energy should be spent. When hunting on watch out, various
elevations used for observation, particularly those not far from the
nest, are very important. They facilitate not only more rational hunting
(particularly under unfavourable weather conditions) by a minimal
energy consumption, but also a higher breeding success due to
adults being near the nest.

® On average, eagles spend 24% of the active day time on
flight. The remainder time is spent perching and observation of this
is limited.

6. Phenology

® breeding period lasts about 6 months — from arrival in mid-
April until departure in mid-September.
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