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Ruff , Philomachus pugnax (Aves, Charadriiformes), Migration in Western Ukraine. Strus Iu. — In 
the paper we discuss migration dynamics, biometry and stopover ecology of Ruff  (Philomachus pugnax 
Linnaeus, 1758) in the Cholgini ornithological reserve. Also the observations, made in other regions of 
the western Ukraine, were used in the analysis. Th e base materials for this paper were collected during 
1995–2012 by West-Ukrainian ornithological station, by conducting regular bird counts, ringing and 
taking measurements of migrating waders using standard methods. During Ruff  spring migration two major 
waves of passage occured: the fi rst one is from the end of March till early April and the second — from the 
end of April to the end of May. Th e average number of a fl ock was equal 12 individuals. In the autumn 
passage dynamics of two waves can also be seen. Th e fi rst wave is observed in July with the peak in the 
middle of month. Second wave occurs in August and in fi rst two decades of September, with maximum 
bird numbers in the end of August. Th e passage dynamic of Ruff  in the Cholgini reserve is very similar to 
the dynamic in other continental staging sites. Signifi cant diff erence was found in the wing length between 
the adult and juvenile Ruff s. Th e potential fl ight range of juvenile females was 3236 km, juvenile males — 
2380 km, adult females — 2740 km.

K e y  w o r d s: waders, migration, Philomachus pugnax, biometry.

Миграции турухтана, Philomachus pugnax (Aves, Charadriiformes), на западе Украины. 
Струс Ю. М. — Рассматриваются динамика миграции, биометрия и особенности пребывания на 
месте миграционной остановки турухтана (Philomachus pugnax Linnaeus, 1758) на примере орни-
тологического заказника «Чолгинский». Также анализируются данные, полученные во время на-
блюдений на других территориях запада Украины. Базовый материал, лежащий в основе работы, 
собран путём проведения регулярных учётов птиц, кольцевания и промеров биометрических пара-
метров общепринятыми методами. Во время весенней миграции турухтана выявлено две основных 
волны пролёта: первая приходится на период от конца марта до начала апреля, вторая — на конец 
апреля  — конец мая. Средняя численность скоплений турухтана в заказнике весной составляла 
12 особей. В динамике осеннего пролёта можно также выделить две волны. Первая в июле, с пиком 
численности в средине месяца. Вторая волна в августе, а также в первых двух декадах сентября 
с максимальной численностью птиц в конце августа. Динамика миграции турухтана в заказнике 
«Чолгинский» в общем сходна с таковой в других пунктах остановки. Обнаружены достоверно 
меньшие длина крыла и масса молодых самок относительно взрослых. Потенциальная дальность 
полёта турухтанов для молодых птиц рассчитана как 3236 км, молодых самцов — 2380 км, взрослых 
самок — 2740 км.

К л ю ч е в ы е  с л о в а: кулики, миграция, Philomachus pugnax, биометрия.

Introduction

Environmental transformations that had happened in the western Ukraine during XIX–XX centu-
ries — fi rst of all, drainage of huge areas of wet meadows and bogs — caused a major decline of the breeding 
wader populations and extinction of some species as local breeders. One of those species is Ruff , Philomachus 
pugnax Linnaeus, 1758 — wader, which up to the middle of ХХ century was breeding in the Polissia region 
and in the XIX century even in the vicinity of Lviv (Strautman, 1963). Ruff  numbers declined also in scale of 
Eurasia, especially in the temperate climate zone. Main breeding grounds of Ruff  are now located in Arctic 
(Rakhimberdiev et al., 2011). Now on the Ukrainian territory this species has status only as a migrating bird 
(Fesenko, Bokotey, 2002).
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Besides of changes in the breeding distribution, there were also shift s in the migration routes of Ruff s, 
namely, shift  of the main fl yways to the east, because of changes in the agricultural practice in the western 
European countries (Rakhimberdiev et al., 2011). Signifi cant increase of the migrating Ruff s numbers took 
place in Belarus (unpublished data of Karlionova in Meissner et al., 2011). Currently, great numbers of Ruff s 
also stays during the spring migration on the west-Ukrainian stopover sites. Changes of Ruff  fl yways happened 
in circumstances of stable breeding population numbers, indicating fl yways redistribution but not population 
numbers tendencies (Rakhimberdiev et al., 2011).

We think that increasing role of the east European habitats as stopovers for migrating Ruff s makes 
studying of this species’ migration important.

Until now, there were no detailed studies of Ruff  migration in western Ukraine. Some aspects of the species 
migration were published previously in faunistic reviews and in some articles on birds migration phenology 
(Strautman, 1963; Khymyn, 1990; Novak, 1999; and others). Papers about migration dynamic, biometry and 
stopover ecology of Ruff s were not published yet. Th e aim of this paper is to fi ll some gaps in knowledge about 
the migration of Ruff s in western Ukraine.

Material and methods

We studied Ruff  migration during 1995–2012 mainly on the territory of the Cholgini ornithological 
reserve (49°55’ N, 23°26’ E), which is situated in Yavorivskyi district of Lviv region near Yavoriv town. Th e 
reserve comprises 820 ha of open habitats including two shallow ponds associated with a former sulphur 
extraction plant.

Before 2000, the reserve was covered by meadow vegetation and water, but in recent years it has become 
extensively overgrown by Calamagrostis sp., willows and reeds. Th is has had a negative eff ect of the variety and 
number of waders using the reserve. Detailed description of the reserve and succession of vegetation on this 
territory were published before (Shydlowskiy et al., 2003).

Wader ringing was conducted in the reserve in August during 1995–2012 within work of West-Ukrainian 
ornithological station. However no waders were ringed in 2006, and in 1999 ringing extended from early July 
to early September.

Waders were caught using walk-in traps, located in the shallow parts of one of the ponds. Th e design of 
the traps was based on W. Meissner (1998). Traps were checked every two hours, from dawn to dusk. In 1995 
fi ve traps were deployed, in 1996 and 1997 seven traps. During 1998–2012 the number of traps deployed was 
fairly constant at 10 ± 2.

Ruff s were aged according to the criteria described by Prater (Prater et al., 1977), and the following 
measurements were taken: tarsus length (Svensson, 1992), bill to feathering and nalospi (Prater et al., 1977), 
total head length (THL; Green, 1980) (all to ± 0.1 mm using callipers) and wing length (Evans, 1986) (to ± 1 
mm using ruler with end-stop). Body mass (to 1.0 g or 0.1 g using spring or electronic balances accordingly) 
and fat score (Busse, 2000) were also recorded. We used data from retrapped birds to estimate body mass 
change, and derive a rough estimate of how long individual birds stopped in the reserve. Primary moult was 
recorded according to Busse (2000).

Th e potential fl ight range of Ruff s departing from the Cholgini Ornithological Reserve was calculated 
using formula from Castro and Myers (1989) (eq. 1):

    
   R = 26.88 · S · L1.614 (M1

–0.464 – M2
–0.464),    (1)

where R — potential fl ight range (km), S — fl ight speed (km/h), L — wing length (cm), M1 — lean body mass 
(LM) (g), and M2 — body mass with fat reserves (g). For these calculations we used fl ight speed of 60 km/h 
(Zwarts et al., 1990). Lean body mass (LM) was calculated as mass of 10 % of lightest birds.

Also waders were counted on a regular basis during 1995–2012. Counts covered the whole of the autumn 
migration period of Ruff s in 1995–1999, and in 2010–2012. In most years counts were conducted in August 
almost every day. Spring migration counts were carried out in 1999, 2002, and 2010–2012.

Count data are presented divided into fi ve day periods called pentads. For each pentad the mean and 
maximum number of Ruff s is given taking all study years together.

Some additional data on Ruff  migration (numbers of concentrations, habitat use) was gathered during 
expeditions in 2010–2012 along the Sluch valley from Sarny to Veryn in Sarnenskyi and Dubrovytskyi districts 
of Rivne region and during counts in Prypiat valley in 2012 from Ratne to Lubiaz in Ratnivskyi and Lubeshivskyi 
districts of Volyn region.

Statistical analyses were carried out using R soft ware (version 3.0.1, R Core Team, 2013). Normality of 
data distribution was checked by the Shapiro-Wilk test. Th e signifi cance of diff erences was tested using t-test 
or Mann-Whitney test depending on data distribution. Corrections for multiple comparisons were made by 
p. adjust function using false discovery rate (fdr) procedure.
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Results and discussion

Migrat ion dynamics 

Ruff  is one of the most common and numerous species of waders at migration in the 
Cholgini reserve and in western Ukraine. It occurs both on spring and autumn passages. 
On spring migration numbers of the migrating Ruff s are much bigger than in autumn, 
especially in the fl ooded valleys of the Polissia rivers. During the expeditions along riv-
ers Pripiat and Sluch we observed huge concentrations of Ruff s. For instance, in April of 
2011 fl ocks up to 2000 individuals were observed in the Sluch valley (our unpublished 
data). On autumn passage there are no such numbers of staging Ruff s. Th e same situation 
occurs in whole continental Europe (Radovic et al., 1999; Wymenga, 1999; Chernichko, 
Chernichko, 2003).

Th e earliest observation during spring migration falls on 10.03.1999 (45 individu-
als), latest one — 26.05.2002 (31 ind.). In the Spring passage dynamic (fi g. 1) two waves 
of a migration occur: the fi rst one in the period from the end of March to early April 
and the second from the end of April to the end of May. In the middle of April nearly 
all the birds disappear. Th e same gap in spring passage was reported by P. Kunysz and 
J. Hordowski (1992). Average number of the fl ock in Spring was 12 individuals.

Autumn migration starts in the Cholgini reserve in the second decade of June. 
The earliest observation was on 18.06.1998 — 2 ind. In autumn passage dynamics two 
waves can also be seen. The first wave is observed in July with a peak in the middle of 
the month. The second wave occurs in August and in the first two decades of Septem-
ber, with the maximal numbers in the end of August. The same dynamics is seen on 
the Hel peninsula (Meissner, Sikora, 1995), in the east Poland (Polakowski, Junievicz, 
1998), the south Poland (Kruszyk, Zbroński, 2002). The first wave comprises juvenile 
and adult birds, second one mainly the juveniles. The latest registration of Ruff in 
autumn falls on 24.10.2008 — 2 ind.

Fig. 1. Migration dynamics of Ruff s in the Cholgini ornithological reserve in 1995–2012 (solid line — mean 
count in the pentad, dashed line — maximum count).

Рис. 1. Динамика миграции турухтанов в орнитологическом заказнике «Чолгинский» за 1995–2012 гг. 
(сплошная линия — среднее количество на пентаду, пунктир — максимальное количество).
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Th e average fl ock of Ruff s in autumn did not exceed 7 birds. Th e maximum num-
bers of birds we have counted on: 8.05.2002 (118 ind.), 29.07.1996 (107 ind.), 28.08.1998 
(74 ind.), 19.08.2002 (68 ind.). Mean autumn passage date falls on 30 July, 1 quartile — 
16 July, 2 quartile — 1 September.

Very similar migration dynamics of Ruff  was observed on other European continental 
staging sites (Kunysz, Hordowski, 1992; Kruszyk, Zbroński, 2002; Polakowski, Juniewicz, 
1998).
B i o m e t r y 

In total for the period 1995–2012, 155 individuals of Ruff  were captured. Among them 
juvenile { — 35, juvenile } — 92, adult { — 5 and adult } — 22.

Distributions of all measurements of females except of the mass were normal (table 1). 
In juvenile males distributions were normal in case of the total head and the wing length. 
In adult males all distributions were normal (but note small sample size, n = 5). Between 

Sex Age
Parameter (W/p)

tarsus bill THL wing mass

}
ad 0.970

0.712
0.938
0.181

0.936
0.165

0.963
0.543

0.862
0.006

juv 0.988
0.650

0.981
0.232

0.972
0.059

0.981
0.248

0.952
0.005

{
ad 0.900

0.411
0.7979
0.078

0.799
0.080

0.872
0.277

0.985
0.959

juv 0.882
0.005

0.794
0.0001

0.959
0.333

0.959
0.323

0.891
0.010

T a b l e  1. Results of the Shapiro-Wilk test of normality of distribution of measurements

Т а б л и ц а  1. Результаты проверки нормальности распределения промеров тестом Шапиро-Уилка

N o t e. W — Swhapiro-Wilk criteria; p — signifi cance level.

Sex Para-
meter

ad juv
M σ Min Max n M σ Min Max n

}

Tarsus 42.5 1.23 40 44.6 22 42.3 1.55 38 46 89
Bill 31.3 1.26 29 33.7 22 31.2 1.25 28 34 89

Nalospi 24.8 0.84 24.3 25.8 3 24.6 0.87 22.7 26.5 61
THL 61.8 1.18 58.6 63.6 22 61.7 1.38 56.9 64.8 89
Wing 160.8 2.37 156 165 22 159.3 2.81 150 165 89
Tail 54.7 3.79 52 59 3 58.8 4.06 51 67 52

Mass 107.0 14.51 90 138 22 98.6 12.83 78 142 80

{

Tarsus 50.4 4.24 46.2 57.3 5 50.7 2.30 46.6 59.6 34
Bill 35.7 2.73 33.4 40.4 5 35.5 2.82 33.9 43.1 34

Nalospi 26.5 0.07 26.4 26.5 2 27.9 1.74 25.8 29.3 26
THL 71.4 2.54 69.4 75.7 5 70.9 1.24 67.4 73.4 34
Wing 188.0 4.30 181 192 5 190.0 3.10 183 198 34
Tail 64.0 – – – 1 68.2 3.78 62 76 22

Mass 175.9 18.02 152 200 5 156.2 15.2 138 198 31

T a b l e  2. Biometrics of Ruff s caught in the Cholgini ornithological reserve in August 1995–2012

Т а б л и ц а  2. Биометрические показатели турухтанов, отловленных в орнитологическом заказнике 
«Чолгинский» в августе 1995–2012 гг. 

Note. M — mean value; σ — standard deviation; min — minimal value; max — maximal 
value; n — sample size.
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 Fig. 2. Distributions of biometrical measurements of female Ruff s caught in the Cholgini ornithological 
reserve during 1995–2012.

Рис. 2. Распределение биометрических показателей самок турухтана, отловленных в орнитологиче-
ском заказнике «Чолгинский» в 1995–2012 гг.
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adult and juvenile females signifi cant diff erence was found only in wing length and mass. 
Wing length (table 2) of the juvenile females is smaller (t = -2.98, p = 0.025) but only 
on 1.8 mm. Such small diff erence results in almost unimodal distribution of the wing 
length (fi g. 2).

Mass of adult females is bigger than in juveniles (Mann-Whitney test: W = 1176.5, 
p = 0.029). In males a signifi cant diff erence between age groups was not found, but this can 
be caused by small sample size. A diff erence in all biometrical parameters between the Sex 
groups is highly signifi cant (p < 0.0001), because in Ruff  a sexual dimorphism in a size is 
known. Males are much larger than females (Prater et al., 1977).

Distributions of all measurements except of tarsus length in females were unimodal 
(fi g. 2) what is consistent with literature data (Meissner, Zięcik, (2005) had reported uni-
modality in all measurements of Ruff s except of tarsus + toe length).
L e n g t h  o f  s t a y ,  f a t  a m o u n t s  a n d  p o t e n t i a l  f l i g h t  r a n g e 

Th e average duration of stay was 2.2 days, the maximum — 3 days. But this estima-
tions are based on only 4 recaptures. Moreover, we have previously shown (Strus, Shy-
dlowskiy, 2013) that real length of the stay of waders during a migration can be much 
longer than it is shown by a recapture data. According to our visual observations, some 
fl ocks can stay in the reserve for approximately two weeks. Moreover, it was shown by 
previous studies that the duration of stay of Ruff s can reach even 23 days (Serra et al., 
1990; Bacetti et al., 1998; Verkuil et al., 2010). Four recaptured individuals in the Chol-
gini reserve had lost the mass with the rate of 1.08 g/day. In literature next mass gain 
rates in Ruff s are reported: in Britain — 1.87 g/day (Anderson, 1973); in south Belarus 
0.39–2.4 g/day (Meissner et al., 2011).

Among the captured birds the mean mass of 10 % of the heaviest juvenile males was 
123.7 g. 10 % of the lightest birds had the mass 81.7 g. Th e mean fat amount of this juvenile 
males reached 52.3 % of their lean mass. Th e mass of 10 % of the heaviest adult females was 
133.3 g, lightest — 92.3 g, fat amount — 44.4 %. In the juvenile females 123.7 g, 81.2 g and 
52.3 % respectively.

With the fat amounts accumulated in the Cholgini reserve Ruff s, if taking into account 
the fl ight speed 60 km/h, the potential fl ight range of the juvenile females equals 3236 km, 
juvenile males — 2380 km, adult females — 2740 km. Majority of Ruff s ringed in Europe 
winters in the west and south Africa. Also a lot of birds winter on the European, Atlantic, 
and Mediterranean coasts (Lebedeva, Dobrynina, 1985; Fransson et al., 2008). According 
to our calculations of potential fl ight ranges Ruff s departing from the Cholgini reserve are 
capable to reach in one fl ight European Atlantic or Mediterranean costs, or north coast of 
Africa, but not the South African wintering sites. It is known that in Ruff  there is a ten-
dency for females to migrate to Africa and for males to winter in Europe (Gill et al., 1995). 
Perhaps much shorter potential fl ight range of juvenile males in comparison to juvenile 
females can be explained by this phenomenon.

In conclusion we can state that during spring migration numbers of migrating Ruff s 
in the west Ukraine are much higher than in autumn. In the passage dynamics in spring 
and in autumn at least two waves of migration occurs. Th e highest numbers of ruff s 
in spring occurs during second wave in May and in autumn during July–September 
although migration fi nishes in the end of October. According to our calculations fat 
amounts accumulated by Ruff s in the Cholgini reserve are enough to reach in one fl ight 
European Atlantic or Mediterranean costs, or north coast of Africa, but not the South 
African wintering sites.

I want to thank all the people who took part in work of Cholgini ringing camp “Avosetta”, and especially 
to: I. V. Shydlowskiy, I. M. Gorban, M. A. Senyk, O. S. Gnatyna, A. T. Zatushewski, T. I. Lysachuk, N. A. Pisu-
linska, R. O. Zhuravchak, A. S. Rogula.



81Ruff , Philomachus pugnax (Aves, Charadriiformes), Migration…

References

Anderson, K. R. Th e biometrics, moult and recoveries of British-ringed Ruff  // Wader Study Group Bull. — 
1973. — N 11. — P. 5–14.

Bacetti, N., Gambogi, R., Magnani, A. et al. Stop-over strategy of Ruff  Philomachus pugnax during the spring 
migration // International Wader Studies. — 1998. — N 10. — P. 365–369.

Busse, P. Bird station manual. — Gdansk, 2000. — 264 p.
Castro, G., Myers, J. P. Flight range estimate for shorebirds // Auk. — 1989. — N 106. — P. 474–476.
Chernichko, I. I., Chernichko, R. N. Migration of waders on Molochnyi liman // Branta. — 2003. — Is. 6. — 

P. 137–164. — Russian : Черничко И. И., Черничко Р. Н. Миграции куликов на Молочном лимане.
Evans, P.  R.  Correct measurements of the wing length of waders  // Wader Study Group Bull.  — 1986.  — 

N 48. — P. 11.
Fesenko, G. V., Bokotey, A. A. Birds of the fauna of Ukraine: fi eld guide. — Kyiv, 2002. — 416 p. — Ukrainian : 

Фесенко Г. В., Бокотей А. А. Птахи фауни України : польовий визначник.
Fransson, T., Österblom, H., Hall-Karlsson, S. Svensk ringmärkningsatlas. Skogshöns — hackspettar. — Stock-

holm,  2008. — Vol. 2. — 216 s.
Gill, J. A., Clark, J., Clark, N., Sutherland, W. J. Sex diff erences in the migration, moult and wintering areas of 

British-ringed Ruff  // Ringing and Migration. — 1995. — N 16. — P. 159–167.
Green, G. H. Total head length // Wader Study Group Bull. — 1980. — N 29. — P. 18.
Khymyn, M. V. Phenological observations on arrival of waterbirds on south of Volyn region // Ornitofauna za-

hidnyh oblastey Ukrainy ta problemy ii ohorony : Materialy V Narady ornitologiv ta amatoriv ornitologich-
nogo ruhu Zahidnoi Ukrainy. — Lutsk, 1990. — P. 121–123. — Ukrainian : Химин М. В. Фенологічні 
спостереження за прильотом навколоводних птахів на півдні Волинської області.

Kruszyk, R., Zbroński, R. Migration of waders (Charadrii) at the sediment-ponds and fl oods of the coal-mines 
in Jastrębie Zdrój // Ring. — 2002. — N 24. — P. 105–119.

Kunysz, P., Hordowski, J. Migration of water-and-marsh birds in the Valley of the Middle San (South-eastern 
Poland) // Acta. zool. cracov. — 1992. — N 35. — P. 285–313.

Lebedeva, M. I., Dobrynina, I. N. Ruff  — Philomachus pugnax (L.) // Migrations of birds of Eastern Europe and 
Northern Asia: Gruiformes — Charadriiformes / Ed. V. D. Ilichev. — Moscow : Nauka, 1985. — P. 154–
171. — Russian : Лебедева М. И., Добрынина И. Н. Турухтан — Philomachus pugnax (L.).

Meissner,W. Some notes on using walk-in traps // Wader Study Group Bull. — 1998. — N 86. — P. 33–35.
Meissner, W., Sikora, A. Wiosenna i jesenna migracja siewkowców (Charadrii) na półwyspie Helskim // Notatki 

Ornitologiczne. — 1995. — N 36. — P. 205–239.
Meissner, W., Zięcik, P. Biometrics of juvenile Ruff s (Philomachus pugnax) migrating in autumn through the 

Puck bay region (N Poland) // Ring. — 2005. — N 27, 2. — P. 189–196.
Meissner, W., Karlionova, N., Pinchuk, P. Fuelling rates by spring-staging Ruff s Philomachus pugnax in south-

ern Belarus // Ardea. — 2011. — N 99. — P. 147–155.
Novak, V. O. Waders of Chmelnitskyi region // Berkut. — 1999. — 8, is. 2. — P. 137–140. — Ukrainian : Но-

вак В. О. Кулики Хмельницької області.
Polakowski, M., Juniewicz, M. Autumn migration of waders at the sewage treatment plant in Fasty near Bialostok 

(Eastern Poland) // Ring. — 1998. — N 20. — P. 59–67.
Prater, A. J., Marchant, J. H., Vuorinen, J. Guide to the identifi cation and ageing of Holarctic Waders: BTO 

Guide 17. — Tring : British Trust for Ornithology, 1977. — 168 p.
Radovic, D., Kralj, J., Tutis, V. Migration pattern and seasonal activity of waders at Draganic fi shponds in NW 

Croatia // Wader Study Group Bull. — 1999. — N 90. — P. 35–41.
Rakhimberdiev, E. N., Verkuil, Y. I., Saveliev, A. A. et al. A global population redistribution in migrating shore-

bird detected with continent-wide qualitative breeding survey data // Divers. Distrib. — 2011. — N 17. — 
144–151.

R Core Team. R: A language and environment for statistical computing. — Vienna : R Foundation for Statistical 
Computing, 2013. — http: // www.R-project.org.

Serra, L., Magnani, A., Baccetti, N. Weights and duration of stays in Ruff s Philomachus pugnax during spring 
migration: some data from Italy // Wader Study Group Bull. — 1990. — N 58. — P. 19–22.

Shydlowskiy, I. V., Lysachuk, T. I., Bilonoga, V. M. Dynamics of vegetation and ornithofauna of natural-techno-
genic complexes of sulfur deposits in Prykarpattia // Ekologia ta noosferologia. — 2003. — 14, N 3–4. — 
P. 48–54. — Ukrainian : Шидловський І. В., Лисачук Т. І., Білонога В. М. Динаміка рослинного покри-
ву та орнітофауна природно-техногенних комплексів сірчаних родовищ Прикарпаття.

Strautman, F. I. Birds of the western regions of UkrSSR : In 2 vol. — Lvov : Publishing house of Lvov University, 
1963. — Vol. 1. — P. 61–63. — Russian : Страутман Ф. И. Птицы западных областей УССР : В 2 т.

Strus, Iu. M., Shydlowskiy, I.  V.  Migration of waders (Aves: Charadrii) in the Cholgyni ornithological re-
serve // Visnyk Lvivskogo universytetu. Ser. biologishna. — 2013. — Is. 61. — P. 133–143. — Ukrainian : 
Струс Ю. М., Шидловський І. В. Міграції куликів (Aves: Charadrii) в орнітологічному заказнику 
«Чолгинський».



82 Yu. Strus

Svensson, L. Identifi cation Guide to European Passerines. — Stockholm, 1992. — 368 s.
Verkuil, Y. I., Wijmenga, J. J., Hooijmeijer, J.  C.  E. W., Piersma, T. Spring migration of Ruff s Philomachus 

pugnax in Fryslan: estimates of staging duration using resighting data  // Ardea.  — 2010.  — N 98.  — 
P. 21–33. 

Wymenga, E. Migrating Ruff s Philomachus pugnax through Europe, spring 1998 // Wader Study Group Bull. — 
1999. — N 88. — P. 43–48.

Zwarts, L., Ens, B. J., Kersten, M., Piersma, T. Moult, mass, and fl ight range of waders ready to take off  for long-
distance migrations // Ardea. — 1990. — N 78. — P. 339–363.

Received  14 Marh   2013
Accepted  4  February 2014


