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Since 1971, authorized voluntary ringers have checked almost all known Finnish nest sites of the Osprey
Pandion haliaetus annually. Finnish Osprey population remained on the same level through the seventies,
increased from 1982 to 1994 by about 3% per year and, since then, has remained “stable”. In 2005, of 1541
potential nest sites checked, 926 were occupied, 753 active and 699 successful. Productivity has improved
considerably during the last decades and was in 1996-2005: 1.65 large nestlings per occupied territory, 2.04
per active nest and 2.25 per successful nest. The positive trend of Finnish Osprey population can be attrib-
uted (1) to decreased persecution during migration and wintering, (2) to decreased impact of environ-
mental toxicants, and (3) to construction of artificial nests to compensate the losses caused by modern for-
estry. At present, almost 50% of the Finnish Ospreys breed in artificial nests constructed by voluntary ringers.
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MOHUTPUHT U OXPAHA CKOIbl (PANDION HALIAETUS) B PUHAAHAUN B 1971-2005 IT. . Caypoaa. Mysen
HOLLMOHAABHOM UCTOPUU PHATHAMU, YHUBEPCUTET XEABCUHKM, PUHATHAMA.

HaumHasg ¢ 1971 r. KOAbLLEBATEAM-AIODUTEAM EXXETOAHO MPOBEPAOT MPAKTUMYECKM BCE U3BECTHbIE THE3AQ
ckonbl Pandion haliaetus Ha TeppUTopUK PUHATHAMK. TTONYAILUMA CKOMbl B PUHAIHAMM OCTABAAOCH HEMU3-
MeHHOM B 1970-e IT., 3aTEM POCAQ NPUMEPHO HA 3% B TOA C 1982 . A0 1994 1. 1 C TEX NOP OCTAETCH «CTA-
GuAbHOM). B 2005 1. 13 1541 NpOBEPEHHBIX MOTEHLMAABHBIX THE3AOBbIX YY4OCTKOB 926 OblAM 3QHMATbI, B 753 OblAu
CAEAQHbI KAGAKM, U B 699 rTHE3AOBAHME ObIAO yCMELUHbIM. [TPOAYKTMBHOCTb THE3A 3HOYUTEABHO BBIPOCAQ 30
MOCAEAHME AECATUAETMS, COCTABMB B 1996-2005 rr. 1,65 NOAPOCLLMX MTEHLLOB HO OAHY 3AHATYIO TEPPUTORUIO,
2,04 — HO THE3AO C KAGAKOM M 2,25 — HA YCMELLIHO THE3AALLLYIOCA NAPY. [TOAOXKUTEABHYIO AMHAMMKY MOMYASLIUN
CKOMbl B PUHAFHAMM MOXHO OOBICHUTL: COKPALLLEHMEM MPIMOTO MPECAEAOBAHMS B MEPUOA MUTPALMM U
3MMOBKM, CHMXKEHMEM BO3AEMCTBUI DKOAOTMHECKM TOKCMYHBIX BELLLECTB U COOPY>KEHUEM MCKYCCTBEHHbIX
THE3A0BMI AA KOMIMEHCALMM UX YTPATbI B CBA3M C TEKYLLLEM A€COXO3AMCTBEHHOM AEATEABHOCTBIO. HO CeroaHs,
no4ytm 50% CKOM B PUHAFHAMM MCMOAb3YIOT AAS THE3AOBAHWMA MCKYCCTBEHHbBIE COOPYXEHMA, MOCTPOEHHbIE
KOABbLLEBATEAIMMU-AIODUTEAIMM.

Katowesbie caosa: ckona, Pandion haliaetus, AMHOMMKKO MOMYASLLUM, MPOAYKTMBHOCTb, MOECAEAOBAHME,
OKOAOTUHECKM TOKCUYHBIE BELLLECTBA, 3EMAEMOAB3OBAHME, COBPEMEHHOE AECHOE XO34MCTBO, MCKYCCTBEHHbIE
rHEe3AO0BbA.

INTRODUCTION

The Osprey Pandion haliaetus is a cosmopoli-
tan species, which is distributed all over the world
and can be encountered in all continents except in
the Antarctica. The Osprey has suffered heavily
from several human impacts. Persecution, environ-
mental foxicants, fishery practices and land use
have been the main factors, which have reduced
both survival and productivity in Osprey populations
(e.g. Saurola & Koivu 1987, Poole 1989, Saurola 1997).

In Finland, the Osprey breeds all over the coun-
fry: from the southern archipelago (60° N) to the
northernmost Lapland (70° N). Because the Osprey
eats almost exclusively live fish, its distribution is pri-
marily determined by the distribution of favourable
fishing waters. For a good nest site the Osprey
needs a safe, stable and exposed base to support

the nest. The breeding densities are highest in areas
where these two prerequisites are filled. In Finland,
the most suitable Osprey habitats are found along
the coasts of Gulf of Finland and Gulf of Bothnia,
and in the cenftral lake district in southern Finland
(Saurola & Koivu 1987).

On the basis of sporadic observations, the Fin-
nish Osprey population decreased in the beginning
of the 20" century due to the heavy persecution.
During the World War |l, the Osprey population
slowly recovered, but decreased again from the
1950s to the early 1970s, this time due to both heavy
persecution during migrafion and wintering, espe-
cially in Soviet Union and some Mediterranean and
African countries, and to detrimental effects of the
DDT and other environmental toxicants (Saurola &
Koivu 1987, Saurola 1997).
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In this contribution | will (1) infroduce the Finnish
Osprey monitoring scheme, Project Pandion, (2)
demonstrate the population trends during the last
35 years, and (3) discuss the threats and conserva-
tion of the Finnish Ospreys.

MATERIAL AND METHODS

Project Pandion

In 1971, the Finnish Ringing Centre started a na-
tionwide monitoring programme, Project Pandion
(Saurola 1980, 1995). As a start, inquiries about the
nest sites of Ospreys were addressed through mass
media to the general public all over the country.
Then all information gathered on potential nest sites
was distributed to the ringers, who wanted to par-
ticipate in the project on the voluntary basis, i.e.
without any compensation of travelling or any other
kinds of costs. Each nest site was pointed only to
one ringer, who was then responsible for checking
the site. This way the potential competition be-
tween ringers was avoided and the disturbance at
the nest sites was minimized.

The normal annual routine carried out by a
ringer at an Osprey nest is the following.

(a) To fill in a form which includes: (1) all obser-
vations on the breeding success, (2) coordinates of
the site with the accuracy of at least 100 meters
(Finnish National Grid), (3) description of the nesting
habitat (type and amount of human influence), (4)
descripfion of the nest site (e.g. species, status,
height and diameter at the base and at the top of
the tree), (5) information on prey remains found.

(b) To ring the nestlings and to measure their
wing length and body mass.

(c) To collect dead nestlings, unhatched eggs,
eggshell fragments and feathers for analysis of envi-
ronmental contaminants.

(d) To put a fibreglass label on new nesting
frees. The label indicates (1) that the nest site is pro-
tected year round, (2) that all disturbances (includ-
ing photography) in the neighbourhood of the nest
are prohibited during the breeding season, and (3)
that the nest site is known to the Project Pandion.
Thus, after the very first year, general public have
been requested to report only the unlabelled Os-
prey nests to the Ringing Centre.

Since 1972, the authorized voluntary ringers
have checked more than 90% of occupied Osprey
territories known by the Project Pandion every year.
E.g. in 2005, 1541 potential nest sites were checked
and 926 occupied territories detected. Of these 753
were active (eggs were laid) and 699 successful
(young were produced). By 2005, there were alto-
gether 44,977 records in the Osprey computer file
(one record = all information in one year from one
nest site, including the unoccupied ones).

Ringing and recoveries

In 1913-2005, 38,950 Ospreys have been ringed
in Finland, of these 36,360 (93%) during the Project
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Pandion. In the last ten years, the annual ringing total
has varied from 1200 to 1400 individuals. In contrast fo
many other species and due to the nationwide Pro-
ject Pandion, Ospreys have been ringed all over the
country, from southern coast to Lapland.

Up to the end of 2005, altogether 2977 recover-
ies and ‘“interesting” recaptures of 2833 different
individuals have been reported. | have classified a
recapture as “interesting”, if the bird had moved at
least 10 km from the location of the previous recap-
ture or if the time elapsed from the previous recap-
ture had been at least three months.

RESULTS

Population trend

According to the "hard” data produced by
the Project Pandion, the Finnish Osprey population
remained more or less on the same level through
the 1970s, increased from 1982 to 1994 by about 3%
per year, and, since then, has remained more or
less “stable” (fig. 1). However, a part of the popula-
tion “increase”, especially in sparsely inhabited
northern Finland, may be only a result of increased
survey coverage. The present population estimate is
1200 breeding pairs (Saurola 1997).

Productivity

The productivity of Finnish Ospreys has in-
creased considerably during the three last decades
(fig. 2). In the 1970s, the average production of
young was: 1.37 large nestlings per occupied terri-
tory, 1.81 per active nest, and 2.01 per successful
nest. During the last ten years (1996-2005), the cor-
responding averages were: 1.65, 2.04 and 2.21.

Causes of death

Of the "final” encounters of each individual,
58% were of birds reported dead with additional in-
formation on the cause of death. Of these 1529 Os-
preys, 40% were killed deliberately by man, 31% died
because of various fishing operations, and 14% were
hit by overhead wires. Finnish Ospreys have been killed
in alfogether 58 different countries (see fig. 3). Those on
the top of the list are: Italy (74 individuals killed), Ukraine
(56), Russia (37), Mali (36) and Nigeria (35).

Survival

Both for science and for conservation, esti-
mates of survival rates are as important as the esti-
mates of productivity. However, it is much more
difficult to obtain relevant data on survival than on
production of young. The most reliable estimates of
age- and time-specific survival rates are based on
sufficient number of both (a) ring recoveries of birds
found dead, and (b) recaptures/resightings of birds
encountered alive (see e.g. Francis & Saurola 2004).

In the 1970s and 1980s, several methods to
catch adult Ospreys at the nest were developed
and more than 200 different adults were caught at
least once in a local study area in southern Finland.
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Figure 1. Numbers of occupied, active and successful nests of Finnish Ospreys
Pandion haliaetus checked in 1971-2005.
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Figure 2. Productivity of the Finnish Ospreys Pandion haliaetus in 1971-2005.

However, due to many practical difficulties in trap-
ping adult Ospreys in closed forest habitats and to
the low quality of individual colour rings, this activity
did not continue effectively enough in the 1990s.
Thus, accurate and reliable estimates of survival
rates of Finnish Ospreys are not yet available.

The distribution of ring recoveries by age
classes indicates, however, as expected, that a
remarkable proportion (“40%") of Finnish Ospreys
die during the first year of life. The longevity record
of the Ospreys ringed in Finland is 26 years, which s,
as well, the highest age of the Osprey so far re-
corded in the world.
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Figure 3. Spatial distribution of encounters of Ospreys Pandion haliaetus ringed in Finland and reported as
kiled by man. Seasons indicated by the following symbols: circle = May-August; friangle, pointing down =
September-November; square = December-February: triangle, pointing up = March-April; cross = finding

date inaccurate.

Dispersal

Altogether 38 male and 34 female Ospreys
ringed as nestlings in Finland have been recaptured
as breeders at the nest. According to these dataq,
the natal dispersal distance, i.e. distance from
fledging site to the first breeding site, was signifi-
cantly shorter in males (median = 27 km, maximum
= 433 km) than in females (median = 133 km, maxi-
mum 534 km). In addition, three females and one
male ringed as nestlings in Sweden have been re-
captured as breeders in Finland, 380-480 km away
from their natal sites. When the “random” recover-
ies of adult birds ringed as nestlings and found
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dead by the general public during the breeding
season were used for estimating natal dispersal, the
distances distributed exactly as could be expected
from a mixed data set of both sexes (median = 68
km; n=212).

“Lack of information about dispersal has begun
to limit progress on several biological fronts” (Wal-
ters 2000). Adequate knowledge of dispersal is of
crucial importance in understanding population
dynamics, as well as in planning adequate conser-
vation measures, e.g. reinfroduction programmes in
cases when the local population has become ex-
finct.



STATUS OF RAPTOR POPULATIONS IN EASTERN FENNOSCANDIA.
Proceedings of the Workshop, Kostomuksha, Karelia, Russia, November 8-10, 2005.

Migration and wintering

The very high number of encounters of marked
birds gives a good general picture where Finnish
Ospreys spend the non-breeding season (figs. 3 and
4). During migration they have been encountered
all over Europe from the British Isles fo Russia. Further,
ring recoveries show that the wintering area of Fin-
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nish Ospreys is very wide: from the west coast of
West Africa to Arabian Peninsula and from the
Mediterranean to the southern coast of South Af-
rica (cf. Saurola 1994). Thus, the changes in the Fin-
nish Osprey population are linked to the environ-
mental and cultural changes in large areas in
Europe and Africa.
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Figure 4. Spatial distribution of encounters of Ospreys Pandion haliaetus ringed in Finland. Encounters re-
ported as killed by man excluded (see fig. 3). Seasons indicated by the following symbols: circle = May-
August; triangle, pointing down = September-November; square = December-February: triangle, pointing

up = March-April; cross = finding date inaccurate.



STATUS OF RAPTOR POPULATIONS IN EASTERN FENNOSCANDIA.
Proceedings of the Workshop, Kostomuksha, Karelia, Russia, November 8—10, 2005.

The picture based on ringing has been recently
supplemented with satellite tracking, which has
produced, in addition to purely scientific data, im-
portant information for conservation as well (see
http://www.fmnh.helsinki.fi/satelliteospreys/).

Satellite fracking has demonstrated that, in
addition to breeding and wintering sites, conserva-
tion of good stopover areas along the migration
routes seems to be important for the Ospreys as well
as for many other migrating species of birds (e.g.
Saurola 2005).

DISCUSSION

At present, Finnish, as most of the other Euro-
pean Osprey populations which have been moni-
tored carefully, have been either increasing or
have remained on the same general level during
the last two decades (Saurola 1997). E.g. in Ger-
many (Schmidt 2001 and Daniel Schmidt pers.
comm.) and Scotland (Dennis and Dixon 2001 and
Roy Dennis pers. comm.) the growth rate has been
about 8% per year. The most encouraging example
has been recorded in a state-owned forest area of
25,000 hectares in central France, where the popu-
lation increased from one pair in 1990 fo 18 pairs in
2003, or in other words 27% per year (Thiollay &
Wahl 1998, Wahl & Barbraud 2005)! In 1997, Schmidt
and Wahl (2001) recaptured in this area one breed-
ing male and two females, which were ringed as
nestlings in Germany, more than 900 km from their
breeding sites. This indicates that at least part of the
rapid increase was due fo long distance natal dis-
persal.

The favourable trends of the European Osprey
populations are due to several causes, which will
be shortly discussed below.

Persecution

In the beginning of the 19t century, Ospreys
were breeding throughout Europe. Due to heavy
persecution, which started as early as the 17th cen-
tury and peaked during the 19t century, local
populations decreased rapidly and, in many coun-
fries, the species became extinct during the first
decades of the 20" century. During the World Wars
I and I, kiling of birds of prey decreased, but con-
tinued again after the wars (see Bijleveld 1974).

In Finland and Sweden, the Osprey has been
fully protected since the late 1920s. However, the
legal protection was given to the Osprey less than
50 years ago in many other European countries
along the migration route of the Finnish Ospreys:
e.g. in the former USSR in 1964 and enforced in
1974, and in ltaly in 1971 (Saurola 1980).

Because legal protection does not always
mean that kiling ceases, | have fried to estimate
the changes in persecution in Europe and Africa by
calculating persecution indices from ring recoveries
(Saurola 1980, 1994). This analysis suggested that
hunting pressure on the Ospreys really decreased
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significantly in the 1970s all over Europe, but it has
remained on the same level in Africa during the last
decades.

Environmental toxicants

In the late 1940s and 1950s, DDT and other en-
vironmental contaminants appeared as a new
threat to the future of Ospreys all over the world
(e.g. Poole 1989). DDT metabolites caused distur-
bances in calcium metabolism of females; the egg-
shell thickness decreased, eggs broke during incu-
bation, and breeding success decreased. After the
ban of the use of DDT in developed countries, con-
centrations of DDT metabolites in the Osprey eggs
have decreased, as indicated e.g. by studies in
Sweden (Odsj6 & Sondell 2001).

In Finland, since the start of Project Pandion,
bird ringers have collected addled Osprey eggs for
further analysis of contaminants. The results of the
analysis made so far have shown a highly significant
decrease in the sDDT (= total DDT) concentrations
in the Finnish Osprey eggs: the geometric mean of
sDDT decreased from 63.6 (in 1971-1975) to 17.4
ppm/lipid weight (in 1991-1992, Saurola unpubl.
data). During the same period, there was no signifi-
cant change in sPCB level, which was quite low
already in the early 1970s (overall geometric mean
was 32.8 ppm/lipid weight during 1971-1992).

In 2004, a new project was started to analyse
the frends in dioxin and toxic PCB congener con-
centratfions in the addled Osprey eggs collected
during 1971-2006 in Finland.

Fishing and fish farms

Ring recovery analysis has indicated that fish-
ing and fish farms have caused many Ospreys
deaths both intentionally and unintentionally during
breeding, migration and wintering. In Finland, the
most dangerous time for Ospreys is early spring,
when most of the fishing grounds are sfill covered
by ice. At this fime many Ospreys have been found
drowned in nets in small areas of shallow open wa-
ter exploited both by Ospreys and by (mainly ama-
teur) fishermen.

At commercial fish farms, Ospreys have been
kiled both by illegal shooting and by wrongly
placed strings or nets set to protect fishes. Nowa-
days the Finnish fish farms are quite safe for the Os-
preys, because the government pays compensa-
tion to the owners from damages caused by the
Ospreys. E.g. in 2002, according to information from
the Ministry of The Environment, altogether 19 fish
farms growing mainly Canadian rainbow tfrout On-
chorynchus mykiss claimed that the damage
caused by the Ospreys was 102,961 euros in total. Of
this sum, 39,032 euros were compensated by the Min-
istry of The Environment (Matti Osara pers. comm.).

The present system seems to work, but it has
been criticized as well. Firstly, it is very questionable
to subsidise rainbow trout farming at all, because it
pollutes both the inland and Baltic waters. Sec-
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ondly, the estimate of "damage” is based too
much on the information from farms. Thirdly, if pub-
lic money has to be used, then it should be used,
instead of annual compensation, to construction of
proper protection nets, which will prevent the
damages and no compensation is needed in the
future.

Land use

At present, land use is one of the main conflicts
between the Osprey and man. In many areas Os-
preys have been forced to move away from the
primary habitats along the shore of the sea or lakes
because of tourism, recreation etc. In Finland, only
about 15% of occupied nest sites are close to the
shoreline. The dream of every Finn is fo have a
summerhouse and sauna by the lake or in the Baltic
archipelago. In addition, sailing, canoeing, bathing,
angling and other recreational activities concen-
trate to those areas, which are still free from sum-
merhouses. Hence, there is less and less undisturbed
shoreline left for Ospreys. In many cases the historic
nest sites have been abandoned, and the Ospreys
have been forced to move to the middle of forests,
several kilometres from their historic nest sites and
fishing grounds.

The Finnish conservation law states clearly that
it is forbidden to disturb breeding of any bird species.
On the other hand, “every man’s right” states that
everybody can move freely, without permission from
the landowner, everywhere except in the very few
areas, such as strict nature reserves and military areas.

Forestry and peat indusiry

Saurola (1997) has recently discussed the det-
rimental effects of modern forestry on European
Ospreys. Habitat destruction by modern forestry
and peat industry is a confinuous threat to all birds
breeding in forests and peat bogs, although the
official guidelines have improved during the last
years in many countries. Modern forestry may have
four kinds of negative effects on the welfare of the
Osprey: (a) cutting of occupied nest trees, (b) cutting
of potential alternative nest trees, (c) cutting of trees
from the protection zone around the nest, and (d)
disturbance from forestry activities in the neighbour-
hood of the nest during the breeding season.

Because the Osprey is fully protected in all
European countries, the occupied nest frees should
be protected during the breeding season throughout
Europe. In Finland, the nests and nesting frees are fully
protected during the non-breeding season as well.

Protection of just the occupied nest tree is not
enough, because of the “evolution” of the top of
the tree occupied by the Osprey. The Osprey brings
every year new sticks to the nest, which grows
higher and higher. Finally the nest falls down and
most probably breaks some important branches.
After this, the quality of the top is lower than it was
to serve as a solid base for the nest. Thus, within
each territory, a sufficient number of old, flat-

topped nest trees should be saved as alternative
nest frees for the future.

Even if all trees around the nest tree are re-
moved, the Osprey most probably don't abandon
the site, although the probability of breeding failure
increases for several reasons: (a) a solitary tree is
much more exposed to damage caused by storms,
(b) the disturbance zone of many activities (forestry,
sports, recreation) is wider in open clear-cuts than in
closed forests, and (c) a nest in a solitary tree is
more vulnerable to predators, especially to the Ea-
gle Owl Bubo bubo.

Inappropriate timing of forestry work in the
neighbourhood of the nest has caused several
breeding failures in Finland. Construction of logging
roads, digging of forest ditches, harvesting, improv-
ing of young stands and planting seedlings are alll
activities which should be forbidden in the
neighbourhood of the nest during courtship, incu-
bation and brooding periods.

Guidelines for forestry

Metséahallitus (the former Finnish Forest and Park
Service) published in 1994 new guidelines for for-
estry in state-owned land. According to these
guidelines at the nest site of the Osprey

a) the nest tree is protected all year under the
Nature Conservation Act,

b) protective tree stand (density 200 stems/ha)
must be left around the nest for a radius of 50 meftres,

c) bog surrounding the nest tree must be left in
natural state,

d) all forestry activities must be avoided close
to the nest during 15 April-31 July,

e) old Scofch Pines Pinus silvestris and, in addi-
fion, saw timber trees must be left in clumps for fu-
ture development into ideal new nest sites,

f) paths and hiking routes must not be estab-
lished within 500 metres from the nest.

These guidelines for state-owned and private
lands would be sufficient for the protection of Fin-
nish Ospreys. In practice, however, the guidelines
are on private lands only recommendations and
therefore not necessarily followed by the foresters.

Artificial nests

Construction of artificial nests has been the
only direct measure to compensate for the effects
of modern commercial forestry. In Finland, the first
artificial nests were constructed in 1965. Now, four
decades later, in practice a half (47-49%) of the
Finnish Ospreys breed in artificial nests constructed
by voluntary bird ringers to compensate the high-
quality natural nest sites destroyed by one-track
forestry. In my own intensive study area in southern
Finland, the percentage of arfificial nests has been
more than 90% already for two decades. | have
estimated that the population in that area would
be less than 50% of the present level without artifi-
cial nests. In such areas the Ospreys are, unfortu-
nately, “prisoners of artificial nests”.
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Constfruction of artificial nests has been an ef-
fective tool in conservation of Ospreys. However,
protection of natural nest trees and their surround-
ings should always be the primary goal. Construc-
tion of artificial nests should be used only as the
very last and temporary measure to save or reintro-
duce local populations, but never as an excuse to
destroy natural breeding habitats.

Finnish Osprey Foundation

The Ministry of The Environment and the re-
gional Environment Centres have the official re-
sponsibility for all nature conservation in Finland. In
addition, a non-governmental organization, The
Finnish Osprey Foundation, was founded, on the
basis of the money produced by a book on the
Osprey (Saurola & Koivu 1987), in 1990 to promote
especially the conservation of the Osprey by col-
lecting money from private companies and general
public. The foundation has constructed an Osprey
Centre, where ordinary people can get information
on the conservation and research on the Osprey
and, as well, make personal observations and pho-
tographs of fishing Ospreys from a close distance,
without disturbing them.

CONCLUDING REMARKS

(1) During the last decade, local Osprey popu-
lations in northern and central Europe have been
stable or recovering from the effects of persecution
and environmental toxicants. These two threats are
not anymore major problems in Europe, but they sfill
may be problems for European Ospreys wintering in
Africa.

(2) In confrast, habitat destruction caused by
modern forestry, peat industry, tourism and recrea-
tion is sfill an important negative factor for the Os-
prey in many areas. More clear and strict official
guidelines and positive recommendations are
needed fo protect fraditional and new nesting
habitats of the Osprey all over Europe.

(3) Construction of arfificial nests has been an
effective tool in conservation of Ospreys. However,
it should be used only as the very last measure to
save a local population and never as an excuse to
destroy natural habitats and nest sites.

(4) All conservation must be based on reliable
ecological information. Continuous and systematic
population monitoring and ringing are both vital
elements in conservation. In Finland, the role of well-
trained amateur ringers, i.e. lovers of their passion,
birds, has been crucial for conservation of Finnish
Ospreys.
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