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Abstract. The authors show a part of their researches regarding the presence and the behaviour in passage of the white stork (Ciconia
ciconia) in the Doamnei River hydrographical basin, which covers some aspects concerning the migratory dynamics. The maximum of the
passage was in April (in spring) and in August (in autumn). In some years, the spring passage was belated until in July. The spring
migration was more intense than the autumn migration. Other considerations about the number of individuals of the flocks, direction
of the displacement, and the daily dynamics according to the lapse of time were done.
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INTRODUCTION

Data concerning the biodiversity from Romania are
still missing at European level [11].

In Romania there are two species of stork, white
stork (Ciconia ciconia) and black stork (Ciconia
nigra), both protected by laws: Bern Convention, Bonn
Convention, Bird Directive, etc. They are included in
the Red Book of the Vertebrates from Romania [21].
The white stork is in SPEC 2 Category and vulnerable
regarding the threat status and the black stork is in
SPEC 3 Category and rare [10].

Regarding the birds migration across the Doamnei
River hydrographical basin, there is a small number of
papers and about the migration of the white stork there
is no information [16-18, 20, 22]. Except some studies
done in Radauti Depression [24], in Romania, scientific
researches about the presence and aerial behaviour in
migration of the white stork have not been done until
now; the researches about white stork were focused
mainly on the distribution, size and dynamics of the
population [2, 14]. About the migration, at the
international level, the latest such studies are carried
out mainly by radio and satellite tracking [7].

The hydrographical basin of the Doamnei River
shelters many protected species in Romania, mainly in
the upper sector, such as the glacial relict species:
Cottus transsilvaniae [8), Lissotriton montandoni [5],
and Pelophylax lessonae [6]. Close by, in the upper
basin of the Valsan River lives the Romanychthys
valsanicola [9] and in the area of Curburii Carpathians,
the refuge of a Bombina variegate group has been
recently identified [12].

The avifauna from the Doamnei River
hydrographical basin benefits by good conditions for
live, but until few years ago it was little studied. Our
aim is to contribute with new data to its knowledge.
Particularly, the researches about dynamics in
migration of the white stork are important at a national
level.
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MATERIALS AND METHODS

One of the main affluent of the Arges River
(tributary of the Danube Flow) is the Doamnei River.
Its sources are in the Fagaras and Iezer-Papusa
Mountains. It crosses a great diversity of relief and
habitats from the Moldoveanu Peak (2544 m) up to the
point of confluence with the Arges River (260 m) [3]
along the 109.1 km of distance. The Doamnei River
hydrographical basin covers 1822 km” (Fig. 1).

In the hilly floor, the vegetation is formed
especially by woods of Quercus robur and Q. petraea
and in the mountain floor this is composed principally
by woods of Fagus sylvatica, Carpinus betulus and
Picea abies [1]. The fauna is common for the hilly and
mountain region from Romania and the climate is
continental temperate, with mountain features in the
north half and with hilly features in the south half [3].

White stork is a bird with white feathers and black
remiges from the Ciconiiformes order ranged almost
over all Europe [23]. In Romania it is wide-spread,
breeding in rural and urban areas [19]. In the Doamnei
River hydrographical basin it breeds in few localities.
The food is represented principally by frogs and insects
[15]. It is a very good soaring bird, using in migration
the thermals of warm air.

We analysed the presence in migration by the aerial
activity of the white stork in the Doamnei River
hydrographical basin, as well as some aspects
regarding his aerial behaviour, during 1998 — 2010
(March-September ~ period). We noted, each
observation, the date, the number of individuals, the
exact time, the type of flight, the height of flight
(visually approximated), the atmospheric nebulosity,
the type of clouds, the temperature of the air at 2
meters height above the soil, the wind speed by
Beaufort scale, the locality and the type of overflow
ecosystem and other details, by case. The time
allocated for observations was not constant along the
diurnal part of the day.

Chiefly, the observations were effected in the hilly
part of the area, preponderantly in the perimeter of the
Darmanesti locality.

In this paper, we refer only to some aspects of the
migratory dynamics.
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RESULTS

The 303 observations effectuated in the specified
period totalised 3558 individuals (289 observations and
3153 individuals in spring and 14 observations and 405
individuals in autumn). The spring passage represents
95.37% of the whole observations number and 88.61%
of the whole observed individuals.
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Considering the number of observations, in spring
its maximum was in April (46.71%) and in autumn in
August (85.71%). Considering the number of observed
individuals, the maximums were in same months
(35.68%, respectively 84.93%). Similarly was for the
number of days of observations (42.25%, respectively
85.71%), (Table 1).

Table 1. The monthly repartition of the observations, observed individuals and days with observations during 1998 — 2010.
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Number of observations 75 135 51 23 5 289 12 2 14 303
Percentage of observations 2595 46.71 17.65 7.96 1.73 100 85.71 14.28 100 100
Number of individuals 678 1125 759 365 226 3153 344 61 405 3558
Percentage of individuals 21.50 35.68 24.07 11.57 7.16 100 84.93 15.06 100 100
Number of days with observations 48 79 38 17 5 187 12 2 14 201
Percentage of days with observations 25.67 42.25 20.32 9.09 2.67 100 85.71 14.29 100 100

By decades, the situation of the maximums was
following: in the spring migration — between 21 and 31
March and between 1 and 10 April (22.15%,
respectively 24.91% for the number of observations
and 19.09%, respectively 19.79% for the number of
observed individuals) and in the autumn migration —
between 11 and 20 August and 21 and 31 August (each
35.71%) for the number of observations and between
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21 and 31 August (75.31%), for the number of
observed individuals (Table 2).

The ratio between the number of observed
individuals and the number of observations indicated
values situated between 8.33, in April, when usually
were observed many flocks with few individuals, and
45.20, in July, when generally were observed few
flocks with many individuals (Table 3). This ratio was
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28.92 for the autumn passage, almost triple than that
registered for the spring passage (10.91).

Considering the number of individuals per
observation (or group, Table 4), in spring, the biggest
weight (36.68%) was that of the flocks with 10 — 49
individuals; in autumn, the biggest weight was that of
the flocks with 5 — 9 individuals (28.57%). For the
whole period, the biggest weight (35.31%) was again
that of the flocks with 10 — 49 individuals.

In autumn, we established that the white storks
migrated usually in large groups, in 21.43% of cases
they having 50 — 99 individuals and, in 7.14% of cases,
over 99 individuals (in spring, respective percentages
being just 1.38% and 0.35%).

About the direction of movement (Table 5), we can
say that in spring, 27.62% of the observed individuals

displaced toward North-West (NW), 20.61% displaced
toward North (N), 15.45% toward North-East (NE),
13% toward North-North-East (NNE) and 12.37%
toward North-North-West (NNW), in other direction of
movement few individuals being observed. The
resultant of movement was 7.37" in trigonometric sense
relative to the South-North axe, its value (in percents)
being 74.28%. In autumn, relying on more limited data,
we can say that the principal sense of migration was
toward South (S, in 66.91% of all cases), followed by
South-South-East one (SSE, 29.38%). The resultant of
displacement had 6.39° in trigonometric sense relative

to North-South direction, its value (in percents) being
94.41%.

Table 2. The repartition by decades of the observations and observed individuals during 1998 —2010.
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Table 3. The ratio number of observed individuals/number of observations.

Month | 1I 111 v A% VI VI VIII IX X XI XII
Number of observed

individuals/Number of observations 0 0 9.04 8.33 | 14.88 | 15.87 | 45.20 | 28.67 | 30.50 0 0 0

Table 4. The weight of the observations according to the number of individuals per observation (flock).

Number of
individuals/ 1 2 3-4 5-9 10-49 50-99 >99
observation
Spring 15.92 11.42 14.53 19.72 36.68 1.38 0.35
Autumn 14.29 14.29 7.14 28.57 7.14 21.43 7.14
Period 15.84 11.55 14.19 20.13 3531 2.31 0.66

Regarding the number of the observations and the
number of observed individuals per hour, in the spring
season, we remarked an important presence in flight
between 12:00 and 18:00, the maximum being from
14:00 to 15:00. In the autumn season, the most
observations were noted between 16:00 and 18:00 and
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the most of the observed individuals were registered
between 17:00 and 18:00. Per total, the maximum of
the observations was from 14:00 to 15:00 and the
maximum of the observed individuals from 17:00 to
18:00 (Fig. 2).



Tom. XVII, Issue: 2, 2010, pp. 268-273

Analele Universitatii din Oradea - Fascicula Biologie

Table 5. The distribution by the displacement sense of the individuals.
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119
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Figure 2. The distribution of the observations number and of the observed individuals’ number during the spring (top), autumn (middle) and per total

(bottom) during 1998 —2010.
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DISCUSSIONS

The number of the observations and the number of
the observed individuals depended by the seasonal and
circadian rhythm of the white stork activity, the
weather conditions, and the time we allocated for
monitoring, which varied largely from the first years of
observation to the latest. In this area the spring passage
was more important than the autumn passage. The
maximum of the passage was in April with the peak
between 1 and 10 April (in spring) and in August with
the peak between 21 and 31 August (in autumn).
Considering the monthly ratio between the number of
observed individuals and the number of observations
we can say that, generally, the flocks increased in the
individuals from the beginning of the spring migration
to its ending. In autumn, this conclusion must be
viewed under reserve.

We remarked that in some years there were flocks
in spring migration after the months March, April and
May, more precisely in June (1999 — 32 individuals,
2000 — 6 individuals, 2005 — 16 individuals, 2006, a
very warm year — 201 individuals, 2007 — 43
individuals, 2008 — 40 individuals and 2010 — 16
individuals), when we consider that these storks may
be young (and non-breeding in these years) birds
founded in slow migration. The individuals registered
in July (87, 50, 45 and 40 individuals at 4, 5, 10 and 20
July 2006, and 4 individuals at 3 July 2008, displacing
toward NNW, NNE, ENE, NNE, respectively NE),
may be also immature birds or juveniles that just
abandoned their nests ranging toward North in
searching for food territories.

Preponderantly, in spring the individuals travelled
in groups of 10 — 49 individuals and in autumn in
groups of 5 — 9 individuals. In autumn, the weight of
the flocks having over 50 individuals was much bigger
than that of the spring. The maximum of the
individuals observed together was 130 at 21 May 2008
(in spring) and 150 at 26 august 1999 (in autumn).

The majority of the individuals flew toward North-
West and North, in the spring migration, and toward
South, in the autumn migration. Our data confirm the
conclusions of the other authors, which demonstrated
that the birds transit the Southern Carpathians through
the corridors Rucar-Bran and Cozia-Turnu Rosu and
even over the mountains [4, 13, 16, 22]. It was some
special situations when the birds were seen flying in
opposite direction than the correct one (probably
wandering in search for places suitable for nesting or
feeding): 18 individuals toward East-South-East (ESE)
at 12 June 2006, 7 individuals toward South-East (SE)
at 1 May 2000, 31 individuals at 6 May 2001, 4
individuals at 5 June 2005, 14 individuals at 29 April
2007, 14 individuals at 6 May 2007 and 6 individuals
at 8 May 2007 toward south (S) and 1 individual
toward South-West (SW) at 13 May 2006. At the
moment of the observations, the weather was quite
good, with 19 — 23 °C temperature of the air, sky
covered by clouds at middle level and moderate wind.
Equally was in the autumn passage, when 7 individuals
(1.73%), at 1 August 2006, flew toward North-North-
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West in good conditions of weather (27°C, clouds at

middle level, weak wind).

The main transit registered during the day was at
noon in spring and in the afternoon in autumn. In
spring, the earliest observation was performed at 9:50
and the latest at 21:00 while, in autumn, the earliest
observation was effectuated at 11:25 and the latest at
17:50. We mention that the time is expressed in the
Romanian Standard Hour (similarly with the Winter
Hour = Summer Hour + 1 hour).

We can jump to the following conclusions related
to the dynamics in migration of the white stork in the
Doamnei River hydrographical basin for the 1998-2010
period:

- The spring passage was more important than the
autumn passage.

- The maximum of the passage was in April with the
peak between 1 and 10 April (in spring) and in
August with the peak between 21 and 31 August (in
autumn).

- Generally, in spring, the flocks increased in
individuals from the beginning of the migration to
its ending.

- In spring, in some years, there was a delayed
migration.

- Preponderantly, in spring the individuals travelled
in groups of 10 — 49 individuals and in autumn in
groups of 5 — 9 individuals.

- In autumn, the weight of the flocks containing over
50 individuals was much bigger than that of the
spring.

- The majority of the individuals flew toward North-
West and North, in the spring migration, and
toward South, in the autumn migration.

- The main transit registered during the day was at
noon, in spring, and in the afternoon, in autumn.
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