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Introduction

During the period 1968-1972, the Game
Biology Station carried out a study of
the occurrence and shooting utilization
of the woodcock (Scolopax rusticola) in
Denmark. The results were presented in
a preliminary report (CLAUsAGer 1972a),
and parts of the study were later pub-
lished (Crausacer 1972b, 1973a, 1973b).

The present paper concerns the migra-
tion of woodcock breeding in Norway,
Sweden, Finland and Denmark, based on
ringing results from these countries. Re-
coveries were also used for analyses of
the average annual mortality and twn-
over rates in the Scandinavian popula-
tion. Recoveries of adult woodcock ringed
during migration and in winter on Heli-
goland (W Germany), in Holland and in
the British Isles were then compared with
recoveries of woodcock ringed in Scandi-
navia.

The normal sequence of migration, and
migration through Denmark in each of
the years 1969-1972, are described on

the basis of bagged woodcock material.
This source was also used for analyses
of the influence of weather conditions
on the actual sequence of migration.
From autum 1970 undl spring 1972,
wing feathers (outermost primaries) were
collected for analyses of the age distribu-
tion during migration, while the sex ratio
among migrating individuals was studied
by examining bagged birds.

The author would like to thank H.
Horgersen and S. Myreercer, Norway,
S. OsterLor, Sweden, I.Stin, Finland,
N. O. Preuss and S. RosenpanL, Den-
mark, F. Goerae, W Germany, B.J. SpEEx,
Holland, and R. Seencer, England, for
kindly making recovery material avail-
able. In addition thanks are due to those,
who made their Game Books available,
or contributed other information. Dr. R.
Russer is thanked for translating the
manuscript into English. Ms. M. SHORTEN
has given valuable criticism of the paper.

Previous studies of woodcock migration

Woodcock migration has long been a
subject of attention and interest, as the
species is still considered by sportsmen
throughout Europe to be one of the most
noble species of game. Taken together
with the economic importance of wood-
cock, especially in the past, this has led
to migration conditions being discussed
on several occasions in articles and con-
tributions, which have not always been

in agreement. The papers can roughly be
divided into three main groups:

1) The occurrence of woodcock during
migration and in winter.

As early as the 1880’s in Denmark, reasonably
organized records were kept by estates to exam-
ine the degree and sequence of migration (DANSK
Jacrripenpe 1885 ..). Similar descriptions from
other countries also exist (Lo MoroorEe 1953~
1974).
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2) Migration movements of woodcock,
based on ringing results.

Some of the recoveries obtained in Europe
up to 1931 are summarized by Scriz & WEIGoLD
(1931). Since then, woodcock migration has been
discussed by several authors, such as LONNBERG
1931 and 1935 and Arexanper 1946. In recent
years, Krarrr (1972), Garavani (1972), Fapat
(1972) and SsortEN (1974) have presented data
on woodcock migration. Recoveries of indivi-
duals ringed in Finland, Sweden and Norway
are reported by Garavani, while Fapar mainly
deals with recoveries in France, and SHORTEN
illustrates movements by first-year birds from
Scandinavia to Britain and Ireland.

3) Conditions affecting migration itself.

THIENEMANN (1912) described the autumn mi-
gration of 1909 and 1910 in East Prussia, and
mentioned that woodcock always arrive on an
easterly wind. The birds appeared to continue
travelling if the nights became cold and clear,
while if the weather was mild and misty, they
remained for several days.

Prrrer (1920, 1923) attempted to discover a
relationship between the number of birds mi-
grating and the weather conditions. He pro-
posed a formula in which the average number
of birds observed in an area is proportional to
a meteorological index which includes tempera-
ture conditions in NE Europe. The formula was
in accord with results for the years studied.

Prrrer was of the opinion that temperature is
an essential factor in migration.

WerGoLp (1924) held the view that wind fre-
quently affected the route flown by woodcock
and that such drift explained why different num-
bers of birds passed through a given area from
one year to another. WeiGorLp also maintained
that two types of migration exist; one, a con-
centrated, rapid migration, initiated by conditions
of clear weather with high barometric pressure,
a drop in temperature, and N-NE winds, and
the other a more leisurely migration with inter-
ruptions, occurring during mild, unsettled
weather.

Kunge (1925), in discussing winter migration,
was of the opinion that snow-fall had a much
greater effect on the migratory impulse than did
a drop in temperature.

ScHenk (1924) studied spring migration in
relation to weather conditions; he discovered
that low pressure over NW Europe was asso-
ciated with considerable migration of woodcock
in Hungary. This is explained by the SW and S
winds caused by low pressure in this area
bringing warm air from the Atlantic into Hun-
gary. Scuenk thus implied that rising tempera-
ture is the actual cause of the start of spring
migration.

Stapie (1934) described the spring migration
of 1933 in Germany. First observations of wood-
cock were related to weather conditions, and it
was possible to show agreement between rises
in temperature and the arrival of the woodcock
in an area.

Breeding range and winter occurrence of woodcock
in Scandinavia

The woodcock occurs as a breeding bird
in all Scandinavian countries. The popu-
lation in Denmark was estimated to be
around 1,000 breeding pairs in 1972
(CravsaGer 1972b). In Norway the
autumn population in 1970 was estim-
ated to be of the order of 200,000 birds,
which presumably corresponds to a figure
of 40-50,000 pairs (A.KRAFFT pers.
comm.). The breeding population in Fin-
land has been estimated by MERIKALLIO
(1958) to be approximately 16,000 pairs.
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No report of the population size in
Sweden is available, but numbers prob-
ably amount to many thousands.

The woodcock does not winter in Fin-
land (Saromonsen 1963). In Sweden the
great majority of the breeding population
migrate in autumn, although along the
coast of the Kattegat and in Scania the
species is not uncommon in winter
(HormsTrOM et al. 1946). A very few
woodcock regularly winter along the
southern and western coasts of Norway,
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and may be found as far north as the Arc-
tic circle (Harrorn 1971). In Denmark,

woodcock remain in numbers which vary

according to the severity of the winter,
the majority in areas adjacent to the coast
and primarily in W Jutland.

Ringing data

Up to 31 December 1971 (in Denmark 31
December 1972), 2,538 woodcock were
ringed in Denmark, Norway, Sweden

and Finland, and of these 327 were re-
covered by 31 December 1972 (by 31 De-

cember 1973 for Denmark) (Tables 1&2).
More than 90 % of the birds in Norway,
Sweden and Finland were ringed as pulli,
as opposed to only 20 % in Denmark.
The remainder of the Danish were almost

Y e =5

S w _S5E g8

Ts3T B £ ©wf oz

8P 5.2 588 3%

Country Z 22 SAEE 2282 22

Denmark 249 1899-1972 44 1973

Norway 331 1914-1971 35 1972

Sweden 1,079 1911-1971 145 1972

Finland 879 1915-1971 103 1972
Total 2,538 327

Table 1. Number of woodcock ringed in Scandi-
navia and number of recoveries.

Country of ringing

Ty o5 o
Cause of E 2 T S Total
. - g ° z £ 0
recovery 8 2z & i I|No %
Shot 38 29 132 0 | 289 88
Found dead 2 2 10 15 5
Found wounded 1 - - - 1 -

Captured and
released 2 1 - 1 4 -
Captured (no

details given) - - - 2 2 -
Found (no
details given) - - - 5| 5 -
Ring found 1 - 1 - 2 -
Unknown - 3 2 4 9 3
i
i 4
Total | 327

i 44 35 145 103

Table 3. The proportions of the different causes
of recovery.

Country of ringing

= 3

5 ¥ 5 ¥ E 2 =

Country E =z < § = 2z
of recovery g = & £ 2 2 £
Denmark 24 1 5 5 3 2 3
Norway 1 5 3 - - 2 3
Sweden - - 39 - 4 5 7
Finland - - 1 1 - -
W Germany 1 2 2 7 3 6 -
Holland - - 1 3 37 4 -
Belgium - 1 5 2 7 1 -
British Isles 12 13 29 15 31 15 -
France 4 12 41 40 48 10 -
Spain 1 1 13 6 8§ 1 -
Portugal - - 2 - 1 - -
Algeria - - - 1 - - =
Tunisia - - - 1 - - -
Italy - - 1 10 - - -
Yugoslavia - - 3 - = = =
Poland - - 1 1 ~ -
USSR 1 - - 3 6 1 2
Greece - - - 6 - - -
Turkey - - - 2 - - -
Total 44 35 145 103 149 47 15

Table 2. Recoveries of woodcock until 31 Decem-
ber 1973 ringed in Denmark and until 31 Decem-
ber 1972 of birds ringed in Norway, Sweden and
Finland. For comparison, recoveries up to 31 De-
cember 1972 are included for woodcock ringed
in Holland and on Heligoland (W Germany) and
for those in the British Isles later recovered in
Scandinavia and the USSR.
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all ringed as full-grown in the migration
periods. The geographical distribution of
the ringing places of the individuals re-
covered is shown in Fig. 1.

The causes of recovery are listed in

Table 3. Excluding the cases in which the
cause is unknown, the proportion of
bagged birds amounts to 91 %, corres-
ponding to the proportion found in the
British Isles (Boyp 1962).

Geographical and temporal sequence of migration
FINLAND

Of the woodcock ringed in Finland, 102
were recovered abroad and one within
the country. 88 were ringed as pulli and
15 as full-grown. Of the latter, 12 were
ringed during the breeding season, and
3 during the spring migration.

The winter range extends from Ireland
to Greece and Turkey (Tables 2 & 4 and
Fig. 1). Most were wintering in France,
particularly in north-western and western
regions. Woodcock from Finland only
reach N Africa very occasionally, and
they do not appear to winter within Scan-

dinavia, although they are recovered in
N Germany in December and January.

The average direction between the
place of ringing and recovery (sub-
sequently referred to as RR-direction) is
218° during October—April. For juvenile
birds the RR-direction is 220° as opposed
to 217° for adults, and the difference is
not statistically ~significant (p>>0.05)
(Table 10 p. 14).

The average distance between the place
of ringing and recovery (subsequently re-
ferred to as RR-distance) is 2,300 km

Month of recovery

Country July-

of recovery Sept.  Oct.  Nov Dec.  Jan. Feb. Mar Apr.  May Total
Denmark - 2 3 - - - - - - 5
Finland 1 - - - - - - - 1
W Germany - 1 2 1 1 - 1 1 - 7
Holland - - 1 2 - - - - - 3
Belgium - -~ 1 - 1 - - - - 2
British Isles - - 3 5 4 2 - - 15%)
France - - 8 13 12 4 2 1 - 40
Spain - - 1 2 1 2 - - - 6
Algeria - - - - 1 - - - - 1
Tunisia - - - - - - 1 - - 1
Ttaly - - 3 4 2 - 1 - - 10
Poland - - - - - - - 1 - 1
USSR 2 - - -~ - - - - 1 3
Greece - - - 3 2 1 - - - 6
Turkey - - - - 1 1 - - - 2
Total 3 3 22 30 25 10 5 3 1 103

Table 4. Recoveries of woodcock ringed in Finland. *) Includes a recovery from Eire in “the winter”

of 1968/69.

8



Migration of Scandinavian Woodcock

during December—February, the actual
wintering period (Table 10).

Comparison of the RR-direction and
RR-distance of woodcock recovered
shows much variation; on average, wood-
cock which migrate in a more southerly
direction cover greater distances than
those which migrate in a more westerly
direction (Table 5).

A comparison of RR-distances with
January isotherms shows that the winter
quarters of the woodcock lie W and S of
the January isotherm of + 2° C (Fig. 1).

In Finland, woodcock begin their
autumn migration in the first half of Oc-
tober, and the majority reach their winter
quarters by the end of November. There
they remain until approximately mid-

March, after which a return to the breed-
ing grounds begins to take place. The last
birds do not return before well into May

(Fig. 2).

RR-direction No. of Mean RR-distance
recoveries km
171 -210° 15 2,520
211 -220° 12 2,450
221 -230° 23 2,230
231 —240° 15 2,000
241 - 270° 1 2,060
Total 66 2,300

Table 5. Mean RR-distance in relation to RR-direc-
tion for woodcock ringed in Finland and recovered
during December — February.

SWEDEN

There were 145 recoveries of woodcock
ringed in Sweden. Of these, 106 were
from abroad, and 39 from within Sweden.
Of the birds recovered, 137 were ringed
as pulli, 5 as adults during the breeding

season, and 3 as full-grown during the
autumn migration,

The winter range extends from Ireland
to Yugoslavia (Tables 2, 6 & 7 and Fig.
1). The most important winter quarters

Month of recovery

Country

of recovery Oct. Nov Dec Jan. Feb. Mar Apr. May Total
Denmark - 1 1 - - 1 1 - 5%
Norway - 1 - - - - 1 3%
W Germany - 1 1 - - - - - 2
Holland - 1 - - - - - - 1
Belgium - 2 1 1 - 1 - - 5
British Isles 8 13 5 1 2 - - 29
France 1 11 19 5 4 2 - - 42
Spain - 2 5 3 2 - - - 12
Portugal - 1 1 - - - - - 2
Italy - 1 - - - - - - 1
Yugoslavia - - 3 - - - - - 3
Poland | - - - - - - 1 - 1
Total 1 29 44 14 7 6 2 1 106

Table 6. Foreign recoveries of woodcock ringed in Sweden. *) A recovery from Norway in “spring”
1927 and one from Denmark during “1957-59" are included.
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are the British Isles, France and Spain,
which together account for 89 % of re-
coveries in December—February. The
average RR-direction for all foreign re-
coveries is 224° (Table 10). The direction
for juvenile birds is calculated to 222°
as opposed to 228° for adult birds. The
difference is not statistically significant
(p=>0.05).

Woodcock ringed in localities north of
latitude 60° N show an average RR-di-
rection of 226° as opposed to 224° for
woodcock from more southerly areas.
This indicates that woodcock migrate on
a broad front, explaining why birds from
more northern areas winter north of the
birds native to southern Sweden. A
comparison of the places of recovery of
the two categories also shows a clear dif-
ference; of the 19 birds ringed in the
northern area and later recovered abroad,
10 (53 %) were from the British Isles
and 5 (26 %) from France and the Iberian
peninsula. For the 87 ringed in the more
southerly area, the figures are 19 (22 %)
and 49 (56 %) respectively.

Fifteen foreign recoveries of woodcock
ringed in localities between 59° and 60°
N indicate that the majority probably
migrate E and S of the North Sea to their
winter quarters, as amongst these birds
only one recovery was from the British
Isles (10 December in S England). The
remainder were recovered as follows:
Denmark 2, Belgium 1, France 9, and
Spain 2. The recoveries thus indicate that
woodcock breeding N of a line heading

4000 LLL v T T T T T T T

FINLAND
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1000 ho

30007 SWEDEN
.
o
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" och, . o
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/ .
I I Y T T
: v v
2000 °
N . .
e e NORWAY

1000—

T T H
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ocT. | NOY  DEC. | JAN
Fig. 2. RR-distance in relation to date of recovery
for woodcock. Signatures: @ Recovered in the
first year of life. — O Recovered after the first
year of life. — -+ Date of ringing for migrants
ringed in Holland, Heligoland (W Germany), the
British Isles or in Denmark and later recovered
in the breeding period in Finland, Sweden or
Norway.

Month of recovery

Mar. Apr. May June  July

Aug.

Sept.  Oct.  Nov.  Dec Total

1 1 24 2 1 2

2 2 1 - 36

Table 7. Numbers of woodcock ringed and recovered in Sweden. Three recoveries were omitted due

to lack of information.
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Migration of Scandinavian Woodcock

NE from Oslo fiord mainly migrate
through Norway across the North Sea
to the British Isles and eventually further,
while woodcock from areas S of this line
generally migrate to the south of the
North Sea, or cross it more southerly.
Exceptions are found in both areas.

The average RR-distance for all birds
recovered during the period December—
February is 1,565 km (Table 10). Just
as for woodcock from Finland, those from
Sweden appear to cover greater distances
the more southerly the RR-direction are
(Table 8). Comparison of the RR-distan-
ces and the January isotherms shows
that woodcock from Sweden winter S
and W of the isotherm of + 2° C (Fig.
1),

The autumn migration begins in the
latter half of October (Fig.2), and the
winter quarters being reached at the end

of November. The return to the breeding
grounds starts in the beginning of March;
the first individuals are presumably back
about 1 April, and the last by about 10
May. In very early springs first obser-
vations of woodcock have been done al-
ready mid-March (MarcsTrROM 1974).

RR-direction No. of Mean RR-distance
recoveries km
171 —210° 6 1,380
211 -220° 17 1,940
221 -230° 21 1,550
231 —240° 13 1,350
241 -270° 8 1,280
Total 65 1,565

Table 8. Mean RR-distance in relation to RR-di-
rection for woodcock ringed in Sweden and re-
covered during December — February.

NORWAY

Of woodcock ringed in Norway, 35 have
been recovered; 29 were ringed as pulli,
and 6 as adults or full-grown. The distri-
bution of the recoveries is given in Tables
2 &9 and Fig. 1.

The majority of the Norwegian popu-
lation migrate to the British Isles, pre-

sumably across the North Sea, and pos-
sibly further on to the Continent. A
smaller proportion appear to migrate E
of the North Sea along the western coast
of Jutland to their winter quarters. In
spring it is possible that a larger part of
the Norwegian woodcock population mi-

Month of recovery

Country of

recovery July  Oct. Dec.

Jan.  Feb. May Total

Denmark -
Norway 1
W Germany -
Belgium -
British Isles -
France -
Spain -

[ N B
(RS, S I I B |
RSN i

L ow i
Pl
o

|

G
)—\Szj)—‘l\)(ﬂ)—‘

Total 1 2

o]

11

w
18]

Table 9. Recoveries of woodcock ringed in Norway.
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grates E of the North Sea than in autumn
after the recoveries to judge, but probably
this assumption is only due to the various
hunting seasons in spring in the countries
around the North Sea.

During the period October—April, the
mean recorded RR-direction is 224°. In
December—February the mean recorded
RR-distance is 1,350 km (Table 10).

The autumn migration begins about
the middle of October, and winter quar-
ters are reached by the end of November.
The spring migration occurs from the
beginning of March until just into May

(Fig. 2).

DENMARK

Forty-four recoveries were made of wood-
cock ringed in Denmark. Two were
ringed as pulli and 2 as adults on breed-
ing grounds. All 4 were recovered near
their ringing places in October, Novem-
ber, and March. It is thus not possible to
state where the Danish birds winter, but
it is presumed that they migrate to ap-
proximately the same regions of western
Europe as the rest of the Scandinavian
population. The remaining 40 birds were

Comparison of migration

Assuming that the distribution of re-
coveries is representative of that of the
different populations, it can be inferred
that woodcock from Norway all winter
in W Europe (the British Isles, France and
Iberian peninsula). About 95 %0 of wood-
cock from Sweden and 75-80 % of those
from Finland winter in the same area,
while the remainder migrate in a south-
erly direction to winter quarters in Italy,
the Balkan countries and Turkey.
Two-thirds of the migrants ringed in
Denmark were recovered in the British
Isles, and among Norwegian breeding
birds almost half were recovered there:
the proportions from Sweden and Fin-
land were one-quarter and one-seventh
respectively. This may be explained as

12

ringed during migration or winter as full-
grown; 20 of these were recovered from
abroad (Table 2 and Fig. 1).

For individuals recovered abroad dur-
ing October—March, the RR-direction was
234°, and the RR-distance was 910 km.
The native recoveries suggest that in
Denmark, woodcock leave their breeding
grounds late (2 recoveries were on 30
October and 11 November), and return
to them early (recovery of 17 March).

in Scandinavian woodcock

follows; before woodcock arrive in Den-
mark, separation has taken place accord-
ing to migration routes and winter quar-
ters. The migrants which pass through
Denmark are native to Sweden, Finland,
the Baltic states and the north-western
USSR and to a lesser extent Norway. It
is presumed that some of the birds from
Finland which migrate to France and
Spain pass to the south of Denmark, just
as those which winter in Italy and the
Balkans probably pass to the east. This
must also be the case for birds from the
USSR, in which a separation into groups
must occur, such that birds from the
USSR which pass through Denmark
mainly continue on to the British Isles.
Recoveries of migrating and wintering
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Fig. 3. Recoveries of woodcock ringed as full-
grown during October— April and later recovered
in countries E and N to the ringing places. The
figures indicate the month of recovery. Signatu-
res: @ Ringed in Holland. — A Ringed in the
British Isles. — Ml Ringed on Heligoland (W Ger-
many).

woodcock ringed in Holland, the British
Isles, Denmark and on Heligoland also
confirm that parts of the winter popu-
lation in W Europe consist of birds native
to Scandinavia and the western part of
the USSR. In Fig. 3 are shown recoveries
of woodcock ringed in W Europe during
October—April and later recovered mainly
in the breeding period in countries N and
E of the ringing places.

The country contributing most re-
coveries is France (Table 2). For birds
ringed in Finland, only 6 %0 were re-
covered from the Iberian peninsula as
opposed to 13 %o of those ringed in Swe-
den. Only 2 woodcock were recovered
in N Africa, indicating that birds from
Scandinavia winter only exceptionally
there.

Fig. 4. Mean RR-direction and RR-distance of
woodcock ringed in the Scandinavian countries.

Woodcock from Norway and Sweden
have the same average RR-direction,
while those from Finland migrate a little
more towards the south. The migrants
ringed in Denmark have on the other
hand a more westerly RR-direction
(Tables 10 & 11). Separation of the re-
coveries into monthly groups reveals no
obvious changes in the RR-direction
(Table 12). This implies that the migration
route is relatively straight and coincident
in autumn and spring,.

The average RR-distance for woodcock
from Finland is 2,300 km, and for those
from Sweden 1,565 km. The difference
corresponds exactly to the distance be-
tween the average ringing localities of
the two countries. On average, woodcock
from Norway do not appear to migrate
as far as those from Sweden, which is
presumably due to a relatively larger
proportion of the former wintering in
the British Isles (Table 10 and Fig. 4).

Woodcock start their autumn migra-
tion in Finland at the beginning of Octo-
ber, and possibly the end of September.
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Mean RR-direction

Mean RR-distance km

ad. + ad. +
Country ad. juv. juv Range ad. juv. juv. Range
Finland 217° 220° 218° 176 — 248° 2,310 2,295 2,300  1,450-3,650
Sweden 228° 222° 224° 175 -270° 1,555 1,570 1,565 650 — 2,740
Norway 224° 197 —243° 1,350 860 2,030
Denmark 234° 205 —-259° 910 600 —1,550

Table 10. Mean RR-direction and RR-distance of woodcock ringed in
recovered abroad during October — April.

Scandinavian countries and

Country of ringing Country of
Denmark Norway  Sweden Finland 7878 Finland Sweden

RR-direction No. /¢  No. %  No. % No. %

151-160° - - - - 1 1 - 3 £ 8 £
161-170° - - - - - — - . 5 £ w8 £
171-180° -~ - - - 2 2 6 6 Monthof sg &2 s S wxi
181-190° - - - 2 2 3 3 recovery Z S8 % Z e =%
191 - 200° - - 1 6 2 2 7 7

201 -210° 3 16 5 28 4 4 6 6  October 3 227° 2 221°
211 -220° 3 16 2 11 32 31 18 18  November 20 223° 27 224°
221 -230° 1 6 4 22 29 28 36 37  December 29 215° 42 224°
231 -240° 5 28 2 11 18 18 19 19  January 25 219° 13 228°
241 - 250° 1 6 4 22 4 4 4 4  February 10 217° 7 226°
251 -260° 5 28 - - 5 5 - —=  March 5 211° 6 224°
261 -270° - - - - 3 3 -~ - April 3 212° 2 182°
Total 18 100 18 100 102 100 99 100  Total 95 218° 99 224°

Table 11. RR-direction of woodcock ringed in
Scandinavian countries and recovered abroad dur-
ing October — April.

Table 12. Mean monthly RR-direction of wood-
cock ringed in Finland and Sweden.

RR- RR-
Ring no. Ringing and recovery data distance direction
521940 f.g. 14.01.1971  Amager: 55°38 N, 12°34 E, Denmark o
+ 26031971  Als: 55°03 N, 09°49 E, Denmark 185 km 250
T17854 fg  21.12.1962 Woumen: 51°00 N, 02952 E, Belgium .
X 24011963  Quiberon: 47°29 N, 03°07 W, France 390 km 249
T3543  fg 05121962 Woumen: 51°00 N, 0252 E, Belgium .
1 10011963 Isle of Alderney: 49°44 N, 02°13 W, 590 kn 228
Channel Islands
1013994 fg 25121962 De Koog: 53°06 N, 04°48 E, Holland .
£ 26121962  Suffolk: 52°19 N, 01°35 E, Great-Britain 230 km 248
1013988 fg 14121962 De Koog: 53°06 N, 04°48 E, Holland .
£ 11011963 Wexford: 52°18 N, 06°27 W, Eire 760 km 263
584855 fg. 17.01.1937 Heligoland: 54°11 N, 07°55 E, W Germany o
+ 05041937  Vreese: 49952 N, 04°56 E, Belgium 520 km 203
D35331 fg.  25.01.1926  Wesselburenkoog: 54°14 N, 08°55 E, W Germany o
X 00051926 Goodwick: 52900 N, 05°00 W, Great Britain 960 km 255

Table 13. Recoveries of woodcock undertaking movements in the winter period (December—February)

f.g.: full-grown, -+: shot, X: found dead.



Migration of Scandinavian Woodcock

In Sweden migration can start at the be-
ginning of October, but it does not really
get under way until after mid-October,
and right up to the end of November a
few individuals may still be found at or
near the breeding-sites. In Norway, mi-
gration starts about mid-October, but
Krarrr (1972) does point out that wood-
cock in the Hurdal area of S Norway
appear to leave their breeding grounds
before the autumn shooting starts 15
September. By the end of November al-
most the whole Scandinavian population
has reached its winter quarters (Fig. 2).

Normally no further large movements
are made from the winter quarters before
the beginning of March. However, if the
weather conditions worsen during the
winter-period (December—February),
movements may occur (Table 13). It ap-
peared very clear in the winter 1962/63,
which was severe. Four of the recoveries

listed in Table 13 derive from this winter.
The other three derive from winters,
which were almost normal.

About the middle of March the true
spring migration starts, the onset de-
pending on the arrival of spring. In Nor-
way woodcock return to the breeding
grounds from the end of March to the
beginning of May. At Hurdal the earliest
arrival was 21 April (Krarrr 1972). By
10 May in Norway, all woodcock have
arrived at their breeding grounds. Simi-
larly, birds in Sweden all appear to have
returned by the beginning of May, but
it is probable that those which breed
furthest north return a little later. The
spring migration of woodcock back to
Finland takes a little longer, and it is pre-
sumed that the last birds do not return
to their breeding grounds until about
mid-May.

Homing and abmigration

As in other bird species, the majority of
woodcock return to the places where they
were hatched. ALEXANDER (1946) records
that of 53 woodcock ringed as juveniles
and 32 as adults in the British Isles, 45
(85 %), and 28 (88 %/0) respectively were
recovered at or near the place of ringing.
This is also the case of woodcock ringed
in Sweden and recovered in the breeding
period the following years (Table 14).
However, several recoveries indicate
that woodcock can perform abmigration
(Fig. 5). Some of the woodcock indi-
cated on the map were recovered in
March—April, and had perhaps not yet
completed their spring migration. The
birds recorded as bagged were probably
shot on courtship flight (roding), as only

this form of sport is (or was) permitted
in spring in the countries from which
they were recovered. According to Marc-
sTROM (1968) only males rode.

The very early beginning of egg-laying

RR-distance No. of recoveries

0~ 1km
2— 5km
6—10 km
11 -20 km
21~ 30 km
31-50 km

WO O e 1 N

Table 14. RR-distance of woodcock ringed as pulli
in Sweden and recovered during April — Septem-
ber in following years.
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Fig. 5. Recoveries of woodcock ringed as pulli
and later recovered E and N to the places, where
they hatched. Signatures: O Ringing place. —
® Place of recovery (month indicated with nu-
meral). ’

is indicating that pair-formation may
occur before breeding grounds are
reached. In this connection too, it can be
mentioned that on several occasions in
spring two individuals have been caught
in the same trap, and this can only
happen if the birds walk very close to-
gether, at a maximum distance of 30 cm.
It is generally agreed that in woodcock
the degree of attachment between the
sexes is very slight.

Intervals of rest during migration

Several recoveries made in connection
with the capture of full-grown birds on
migration by the Game Biology Station
illustrate how long a woodcock may rest.
During the autumn, 10 birds were re-
covered up to 16 days after ringing at or
very close to the ringing place, and in
spring 2 recoveries were made 11 and 13
days respectively after ringing, at the

ringing place (Table 15). The latter two
should however be seen in the light of
weather conditions in Denmark during
spring 1970 (see p.20). Migration can
also be a very rapid event; for example,
one woodcock was recovered in Spain 10
days after ringing in Denmark, the RR-
distance being 1,550 km.

Sequence of migration through Denmark

A diagram of recoveries arranged accord-
ing to date and distance from the ringing
localities (Fig.2), gives a general and
fairly approximate picture of the tem-
poral sequence of migration for the wood-
cock population of each country.

In order to study the sequence of mi-
gration through Denmark, excerpts and
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comparisons were made from records of
woodcock bagged on varjous estates,
where long runs of annual kills showed
consistently large numbers (Figs. 7 & 8).
As the Game Books consulted were kept
in great detail, the material obtained may
be considered as very reliable.




Migration of Scandinavian Woodcock

Days between

Date of Date of ringing and  Cause of
ringing recovery Tecovery recovery
24 Nov. 1969 24 Nov. 1969 0 shot
27 Oct. 1973 28 Oct. 1973 1 shot
7 Nov. 1969 8 Nov. 1969 1 shot
19 Nov. 1971 20 Nov. 1971 1 c&r
4 Nov. 1969 7 Nov. 1969 3 shot
11 Nov. 1971 14 Nov. 1971 3 c&r
15 Nov. 1971 19 Nov. 1971 4 shot
27 Oct. 1973 3 Nov. 1973 7 shot
3 Nov. 1970 10 Nov. 1970 7 shot
21 Oct. 1970 6 Nov. 1970 16 shot
27 Mar. 1970 7 Apr. 1970 11 shot
25 Mar. 1970 7 Apr. 1970 13 shot

Table 15. Woodcock recovered at or near the place
of ringing. ¢ & r = captured and released.

NE - Djursland

- JUTLAEF) (%,7\/
BETEN

; )y

~§

Lotiand ¥
N
~_ BORNHOLM

Fig. 6. Map of Denmark showing the places from
where Game Books have been examined in analys-
ing the migration of woodcock through Denmark.

THE NORMAL SPRING MIGRATION

Up to 1922 the shooting season for wood-
cock was 1 August-14 May, but from
1923 it was reduced to 21 September—15
April. Since the spring migration con-
tinues after 15 April, only data up to and
including 1922 have been used.

The Game Books of two estates in E
Sealand and NE Djursland were examined
(Fig. 6). The total bag of woodcock in
the two estates respectively was 2,275
individuals (1879-1922, excepting 1901—
1911) and 3,430 individuals (1889-
1922).

In Denmark, the spring migration of
woodcock starts about 15 March, the
main migration occurring during the last
week of March and the first 3 weeks of
April (Fig. 7). The majority of the birds
bagged before 15 March are presumably
wintering individuals. The last migrants
occur at the end of April, although a very
few (0.1 %/0) have been shot in early May.

Comparison of the average migration
occurring at the two estates shows that
spring migration occurs slightly earlier in
E Jutland than in E Sealand. Furthermore,
on Sealand the migration appears to be
somewhat more concentrated than in Jut-
land. A similar difference also appears to
exist between Djursland and N Jutland,
although from the latter area data are
only available from the period 1933-
1971, during which time the open sea-
son for woodcock ended on 7 April.

h r v T T
o-n--e DIURSLAND
30 eee FAST SEALAND

20 A

MARCH I T APRIL
Fig. 7. Average distribution of spring migration
for woodcock in NE Djursland and E Sealand.
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THE NORMAL AUTUMN MIGRATION

In Denmark, the open season in autumn
(since 1931 24 September—31 December)
always extended over the whole of the
woodcock migration period. Analyses
were made of bag figures from two
estates on Lolland and one on Fang, W
Jutland (Fig. 6). Bag figures from Lolland
originate from the periods 1911-1970

A 1 T T

. . 5 \:;:_ -
e =
P Novemger DECEMBER

«—- LOLLAND
- SW JUTLAND

Y TocroBer

Fig. 8. Average distribution of autumn migration
for woodcock in Lolland and SW Jutland.

and 1885-1967 respectively, comprising
a total of 1,895 birds. The data from W
Jutland comprise 2,504 woodcock bagged
during 1928-1970.

The percentage distribution of the bag
is shown in Fig. 8. In early October a few
woodcock are bagged, probably birds na-
tive to Denmark which have begun to
show signs of migratory activity. From
the middle of the month woodcock occur
in greater numbers, and the majority pass
through Denmark between 20 October
and 20 November approximately. The
species is still frequently to be found in
December, especially in W Jutland.

The autumn migration appears to reach
its peak slightly earlier in the E of Den-
mark than in the W. This difference may
be related to migration by different popu-
lations, as some of the woodcock from
the Baltic states and north-western USSR
pass through southern parts of Denmark.

THE SEQUENCE OF MIGRATION IN EACH YEAR, 1969-1972

Woodcock migration may vary much in
time from one year to another. On the
estate in NE Djursland, where the shoot-
ing pressure has been at nearly the same
level all the years examined, in spring
1917 two woodcock were bagged in
March, 28 during 1-7 April, and 126
subsequently. The following spring 111
birds were bagged in March, 65 during
1-7 April, and only 9 after this date.
Neither the recoveries nor the bag ana-
lyses from the individual estates can give
a complete picture of the occurrence of
migration in a given year. For this reason,
information was collected by the Game
Biology Station on woodcock bagged in
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autumn and spring during the period
19691972 (Table 16).

No. of bagged woodcock No. of bagged woodcock
on which information according to the

Year is received official bag record

Spring  Autumn Spring  Autumn
1969 - 3,523 8,000 19,000
1970 2,978 2,347 9,000 17,000
1971 2,117 1,485 4,000 14,000
1972 966 - 3,000 13,000

Table 16. The number of woodcock on which in-
formation was received compared with the figures
from the official Danish bag record.
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Autumn 1969

Woodcock arrived late in Denmark in the
autumn of 1969 (Fig. 9), due to the very mild
weather prevailing in October in regions E and
NE of Denmark. Only a few birds were bagged
before 20 October, and most of these presumably
were birds which had bred in Denmark, as the
majority were bagged at or in the vicinity of
woodcock breeding grounds.

In the SE regions of Denmark (particularly
Bornholm, Lolland and Falster), many woodcock
were present around 25 October; this migration
only affected Jutland to a small extent in its
southern parts. Information indicates that the
woodcock actually arrived on 24 October, but
intensive shooting first began on the 25th which
was a Saturday.

On 6 November and days immediately follow-
ing, large numbers of woodcock were in evi-
dence, particularly in W and S Jutland. This in-
flux only affected the islands to a small extent.
No large concentrations occurred . later in the
shooting season. During the last week of No-
vember the temperature dropped to below zero,
and almost all woodcock disappeared. As a re-
sult, in December only 3.5 %0 of the total autumn
bag were taken, as opposed to the more normal
value of 100 in this month.

Autumn 1970

The migration of 1970 also began rather late,
as the first observations of large numbers of
birds were made on 1 November (Fig.9), parti-
cularly in NJutland and the islands, while in
W and SJutland the woodcock did not arrive
until the next day. The difference in occurrence
was undoubtedly due to a warm front which
moved NE over Jutland on the night of 31 Octo-
ber-1 November, accompanied by rain and low
visibility; this caused the birds to interrupt their
migration. After 1 November the weather was
very mild up to the end of the year, and conse-
quently the migration faded out only gradually.

Autumn 1971

Migration began very early in 1971 (Fig. 9). The
first woodcock were observed on 16 October, a
Saturday, in W Jutland. However, the weather
situation indicated that these birds had arrived
one or two days earlier, but sportsmen were not
active until Saturday.

The next influx occurred on 24 October in the
islands, and 26 October in SW Jutland. In this
latter area the woodcock continued on their
journey already the following night, and during

" | SEFL OCTOBER 1 NOVEMBER 1 DECEMBER

4 1969 Juttand

200~

100

604 The islands
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ISER] OCTOBER I NOVEMBER 1
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1970 Jutltand
80
60
40

20

-

© The islands

20

NOVEMBER |

isepl OCTOBER H DECEMBER
197 Jutland
40
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The islands
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Fig. 9. Autumn migration of woodcock in Den-
mark in 1969, 1970 and 1971. The distributions
are based on woodcock bagged. The figures left
indicate numbers of woodcock of which informa-
tion was received. “The islands” comprise the
islands E of the Lillebeelt.

the next days there were very few woodcock in
Denmark. They began to appear again about
6 November, but larger numbers were not ob-
served until 10 November.
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On 21 November many woodcock left Den-
mark as a result of a violent blizzard, but the
snow disappeared fairly rapidly, and the weather
for the remainder of the year was very mild.
Thus even although many woodcock had mi-
grated through Denmark a considerable pro-
portion still remained, and in December 12 %
of the total bag was taken.

The autumn migration, 1969-1971

In the three years described above the
occurrence of the autumn migration
showed great variation with regard to
onset, culmination, and termination (Fig.
9). Reports of occurrence were neverthe-
less in very good agreement with the
ringing results (Fig.2). The actual
autumn migration begins about mid-
October, and the majority of the wood-
cock reach their winter quarters around
20 November. The relatively large bag
numbers in December are unusual, as no
recoveries were made in Denmark of
birds from either Sweden or Finland
during this month. However, one Swe-
dish woodcock, which were recovered in
Denmark, had no exact date of recovery,
only the date of the reporting letter to
31 December.

Spring 1970

The spring migration began late after the pro-
longed winter of 1969/70, and out of 2,978
woodcock only 13 were bagged during the pe-
riod 1-21 March (Fig. 10). The first woodcock
from abroad arrived about 22 March, but inten-
sive woodcock shooting did not begin until 26
March, (Maundy Thursday), a public holiday.
Denmark was still completely covered by snow,
and thus the birds did not continue on their
migration, but remained in the country for seve-
ral days. As the weather situation did not
change until after 7 April, there was a constant
accumulation of newly-arrived woodcock, see
Fig. 10.

After 7 April the information was more scanty,
but in many places the woodcock still remained
about a dozen days. However, there was nothing
to indicate that conclusion of the migration was
delayed.
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Fig. 10. Spring migration of woodcock in Den-
mark until 7 April in 1970, 1971 and 1972. The
distributions are based on woodcock bagged. The
tigures left indicate numbers of birds of which
information was received.

Spring 1971

In 1971, spring arrived very early. Until 25 Fe-
bruary the winter was very mild, and as early
as 20-25 February woodcock were observed at
several places, being presumably forerunners of
the spring migration. Due to a cold spell with
NE winds from 25 February until the beginning
of March, the early spring migration was dis-
continued (Fig. 10), and very few birds were
bagged before 10 March. On 14 March a fair
number of woodcock were bagged, and in the
following fortnight the weather was mild and
changeable with SW winds. Birds arrived almost
daily from abroad, but not in large concentra-
tions on any given day. Furthermore, the wood-
cock rapidly continued on their journey. At the
end of March and beginning of April the wind
alternated between NE and SE, and the weather
was rather cold with night temperatures of be-
low freezing. Thus no appreciable numbers of
woodcock arrived in Denmark during the last
few days of the shooting season. After 7 April
as in spring 1970 only few records of birds were
received.

Spring 1972

In Denmark, the winter of 1971/72 was not
particularly severe. In March the wind was
mainly in the E until about the 20th, when
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Migration of Scandinavian Woodcock

it changed to the W and remained there until
the first part of April. The spring migration
began relatively early. The distribution (Fig. 10)
indicates that there was a small influx in early
March, but the migration was only considerable
after about 15-20 March. Due to the mild
weather the migration was dispersed without
days of large concentrations, and in general the
spring migration was earlier than usual.

The spring migration, 1970-1972

Although the data do not cover the whole
of the spring migration period, the graphs
(Fig. 10) provide a clear impression of the

way in which woodcock migration can
vary from one year to another. In parti-
cular it is the start of migration which
changes, influenced by the arrival of
spring, while its conclusion appears to be
much less variable. In a very early spring,
the first migrants may arrive in Denmark
as early as the end of February, but it is
more usual for them to arrive about mid-
March, and in late springs arrival may
be delayed even until the end of this
month.

The influence of weather on migration

As mentioned previously (p.5), several
authors have attempted to determine
which factors affect migration itself. The
majority appear to be agreed on the im-
portance of temperature in this respect.

“Woodcock migrate at night and rest
during the day. The flight begins at dusk
and unless the birds are forced to stop
flying by unfavourable weather such as
rain or mist, they continue until dawn.
Both in spring and autumn, woodcock
are able to fly in the dark for 10-12
hours per night. Depending on wind con-
ditions their flight speed of 40-50 km/
hour enables them to cover 400-600 km
in a single night.

In autumn, woodcock arriving in Den-
mark would have set off the previous
evening from southern or central Sweden
or the Baltic states, while in spring they
would have come from Holland and Bel-
gium, or SE England (Fig. 11). Thus in
analysing the possible connections be-
tween weather conditions and migration,
it is natural to consider the weather con-
ditions applying in regions where wood-
cock might be expected to set off the
evening before arriving in Denmark.

The distribution of figures for bagged
woodcock (Figs. 9 & 10) which formed
the basis of the analyses were very use-
ful in the case of autumn migration, as
numbers were sufficiently large and were
obtained throughout the whole migration

500 KM

Fig. 11. Areas from which the woodcock likely
set off the evening before they arrive in Den-
mark. 1 and 2: Starting areas in autumn. — 3:
Starting area in spring.
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period. This was only true to a lesser ex-
tent in the case of the spring migration,
as the relevant graphs only cover a por-
tion of the migration period. Furthermore
the spring migration of 1970 was very
abnormal, as after their arrival in Den-
mark, the woodcock remained until after
the end of the shooting season on 7 April.
The spring migrations in 1971 and 1972
were small, and bag records show no
large numbers on any day.

Other factors regularly influence
graphs of this kind and some of the more
important of these are described briefly
below:

The amount of shooting (shooting pressure) is
not the same every day of the week; calculations
show that it is about twice as great on Satur-
days, Sundays and public holidays as on ordi-
nary week-days.

Poor weather conditions such as rain, snow,
high winds, etc., reduce the sportsman’s desire
to go shooting. In the graphs shown, days on
which few woodcock were bagged in relation
to previous and subsequent days were often days
on which the weather was poor. Precipitation in
particular is an important factor here.

Woodcock interrupt their migration for
shorter or longer periods, and thus a large bag
on a particular day does not necessarily indicate
a large influx of woodcock the previous night.
On the other hand, changes in the daily bag
numbers can indicate whether woodcock arrived
the previous night or not.

Bearing these factors in mind, it was
possible to select the days listed in Tables
17 & 18, on which very many woodcock
were recorded, from the graphs of Figs.
9 & 10. The days listed do not include
all days with large numbers of woodcock,
but from the graphs it could be deduced
that woodcock had arrived at least in the
days immediately before those listed. In
order to determine whether changes in
weather conditions were of the same
character every time, meteorological data
were compared from days on which large
changes in bag numbers were recorded.
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Weather reports and maps from 00°°
Greenwich Mean Time produced by the
Meteorological Institute, Copenhagen,
were used for this purpose (see Tables 17
& 18).

It is seen from Fig.9 that many woodcock
were bagged in the islands on 25 October. How-
ever, the indications are that the birds arrived
the previous day, but they were not a sought-
after item of sport until the next day, a Satur-
day.

Weather maps show that the temperature in
the Baltic states fell from 6.8° C on the night of
the 22-23 October to 0.2° C on the night of the
23-24. In southern and central Sweden, the tem-
peratures on the corresponding nights were 3.0°
C and 4.5°C. The drop in temperature in the
Baltic states was accompanied by partial clearing
of cloud cover and a light ESE wind. In Sweden,
the sky was overcast both nights and the wind
light E. The barometric pressure rose 7 mb in
the Baltic states, while it fell 6 mb in Sweden.

The arrival of woodcock was restricted to SE
Denmark (Bornholm and Lolland-Falster), and
it can be assumed that the birds came from the
Baltic states. If they had come from southern
Sweden, woodcock would also have been re-
corded in Jutland, as there were no adverse
weather conditions to prevent this. A similar
description to that of 24 October 1969 can be
applied to the remaining days listed in Tables
17 & 18.

In autumn, there was a considerable
drop in temperature during the evening
in regions where woodcock set off for
Denmark to arrive the next day. The drop
in  temperature was accompanied by
partial or complete clearing of cloud
cover, decreasing wind speed to light
breeze or less, and a rise in barometric
pressure of 7-20 mb during the foregoing
24 hours. Which factor or combination of
factors causes the release of the migra-
tory impulse is open to discussion, but
there can scarcely be any doubt that one
of these factors, either alone or in con-
junction with others, is responsible for
the migratory impulse of woodcock.

At the end of November 1969, there
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Baltic states

Southern and Centr;ﬂ Sweden

Occurrence Temperature Wind Change in Temperature Wind Change in
D of wood- change during speed barometric change during speed barometric
ate - . .
cock in previous Cloud and pressure previous Cloud and pressure
Denmark night °C cover direction mb night °C cover direction mb
24 Oct. Bornholm 6.8—0.2 partially light, + 7 3.0+ 45 overcast light, =6
1969 Lolland- clearing E-SE E-SE
Falster
6 Nov. Jutland 46—1.0 overcast light, + 18 28— +45 clearing calm + 20
1969 W
1 Nov. N and NW 95—53 overcast almost + 20 35— =40 clearing calm + 15
1970 Jutland calm
26 Oct. SW Jutland 103—7.0 50%0 light to + 8 9.0—1.0 clearing light, + 18
1971 overcast moderate, variable
NW
10 Nov. W Jutland 6.8—3.8 overcast light, +5 2.0 5.0 clearing calm + 20
1971 variable
Table 17. Meteorological data for days on which larger numbers of woodcock were noted in autumn in Denmark.
Holland, Belgium and SE England
Date of arrival Temperature Wind speed Change in
of woodcock in change during Cloud cover and barometric
Denmark previous night °C direction pressure mb
22 March 1970 7.0— 8.0 Overcast light, SW =5
27 March 1970 00— 3.0 Qvercast light, W-NW -+ 10
30 March 1970 20— 6.0 Overcast light, SW -2
13 March 1971 20— 5.0 Overcast light, SW -7
25 March 1971 50— 81 Overcast light, SW <5
3 April 1972 9.0 10.8 Overcast fresh, W =5

Table 18. Meteorological data for days on which larger numbers of woodcock were noted in spring in

Denmark.
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was a drop in temperature in most coun-
tries including Denmark. The average
temperatures at the Meteorological Insti-
tute, Copenhagen, for 23, 24 and 25 No-
vember were 3.1°, -0.3°, and -2.0° C
respectively. During the night of 23-24
November cloud cover partially cleared,
and the wind was light and changeable.
The barometric pressure fell gradually
by a total of 17 mb from early morning
on 22 November until afternoon on 24
November. The very great majority of
woodcock set off on the night of 23-24
November (Fig. 9), that is to say, during
a period of falling barometric pressure.
Changes in this factor are thus not likely
to be the direct cause of the initiation of
the migratory impulse in autumn.

In the case of the spring migration, the
data presented in Table 18 show a similar

Age distribution

Primaries were collected from bagged
woodcock from autumn 1970 until spring
1972. It is possible to determine whether

obvious connection between changes in
weather conditions and numbers of wood-
cock. In each case, there was a rise in
temperature in the probable region from
which the birds departed. Furthermore
the sky was overcast, the wind light to
moderate between S and W, and the
barometric pressure generally falling.

To summarize, it can be concluded that
the arrival of woodcock in Denmark in
autumn is closely connected with a
marked drop in temperature immediately
beforehand in areas NE and E of the
country. In the spring, a rise in tempera-
ture in areas SW of Denmark initiates
the migration. The analyses show that
temperature changes in spring do not
need to be as large as those in autumn to
initiate the migratory impulse.

of migrating birds

a feather is from an adult or juvenile
bird by the degree of wear (Crausacer
1973a).

AUTUMN

The geographical distribution of primaries
collected is given in Table 19. The juve-
nile:adult ratio in 1970 was 2.5:1 as
opposed to 2.7:1 in 1971. If the figures
are corrected so that regional percentage
distributions are the same each year, the
juvenile:adult ratio becomes 2.64:1 in
1970 and 2.72:1 in 1971. This gives no
reason for believing that there was a dif-
ference in the breeding success of these
two years.

The temporal distribution of woodcock
(Table 20 and Fig. 12) illustrates that the

Fig. 12. Juvenile: adult ratios of woodcock bagged
in Denmark during the autumn 1970 and 1971.
Mean values are indicated by horizontal lines.
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1970 1971 1970 1971 1970 1971
Bagged d . d . v cad
. ‘ . . : : durin ad. juv. ad. juv. juv.:ad.
ad. juv. juv. juv/ ad. juv. juv. juv./ 8 %o 0o 0o %o ratio

: %  ad. %  ad.
Region ratio ratio  24-30 Sept. - - _ _ - -
, 1-7 Oct. - 01 - 08 - -
/Islands 54 180 769 33 65 212 765 33 8-14 Oct. 0.4 0.4 0.9 1.6 3.0 43
/ 15-21 Oct. - 32 31 97 - 94
;I‘Ilutland 59 142 70.6 2.4 44 123 73.6 2.8 22-28 Oct. 3.3 80 188 214 61 3.0
/EJutdand 40 85 680 21 21 50 704 24 29 Oct.—4 Nov. 30.0 26.7 57 117 23 55
| Sand W 5-11 Nov. 319 21.0 231 220 17 26
¢ Jutland 131 316 707 2.4 120 297 712 2.5 12~18 Nov. 144 108 196 102 19 14
19-25 Nov. 7.8 109 126 85 3.6 1.9
' Jutland 26 Nov—2 Dec. 59 64 48 33 28 22
total 230 543 702 2.4 185 470 718 25 3-9 Dec. 26 41 31 20 40 20
10-16 Dec. 2.6 3.2 3.5 27 31 21
Denmark 17-23 Dec. 04 13 26 25 90 28
total 284 723 718 2.5 250 682 732 27  24S1Dec 07 39 22 36 135 48

—~31 Dec. A B X 0.0 2.5 27
Table 19. The geographical distribution of wood- 24 Sept—31Dec. 100.0 100.0 1000 10

cock bagged in autumn 1970 and 1971, from which
primary feathers were obtained. Table 20. The temporal distribution of adult and

juvenile woodcock in autumn 1970 and 1971, from
which primary feathers were received.
*) no feathers from adult birds during this period.

Bagged 1971 1972
1 March — 7 April 1 March — 7 April

j 1971 1972 ad. juv. juv.: ad. juv. juv
| Bagged /o % ad. % % ad
i ad. juv. juv. juv.: ad. juv. juv. juv. during ratio ratio
} Region % ad. % ad.

1-5March - 06 -¥) 08 13 (L6)
| Islands 114 135 542 12 91 100 524 11 6-10March - 13 - 30 17 (09)

11-15 March 37 41 (L.1) 11 24 (22)
16-20 March 165 174 1.0 150 101 06
21-25March 171 171 1.0 180 127 06
26-30 March  31.8 282 0.8 27.6 252 07

5 NJutland 108 107 49.8 1.0 137 94 407 07
! EJutland 79 71 473 09 91 68 428 07
Sand W

Jutland 42 32 432 0.8 45 39 464 09 3;%;;31“ 12 130 12 200 181 07
: 47 April 197 183 09 145 285 16
| Jutland
| total 229 210 478 09 273 201 424 07
i 1 March -

7 April 1000 1000 1.0 1000 1000 0.8

Denmark

total 343 345 501 1.0 364 301 453 0.8

Table 22. The temporal distribution of adult and
juvenile woodcock in spring 1971 and 1972, from
which primary feathers were received.

*) no feathers from adult birds in this period.

Table 21. The geographical distribution of wood-
cock bagged in spring 1971 and 1972, from which
primary feathers were obtained.
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migration of adult birds is more concen-
trated than that of juveniles. In 1970,
90 %o of adults bagged were taken be-
tween 29 October and 2 December, as
opposed to 76 %o of juveniles. In 1971,
859/ of adults were bagged during 22
October—2 December in contrast to 77 %o
of juveniles. y?-tests showed that these
differences between the times of adult
and juvenile migration were significant

(p<<0.001).

It is noticeable that the juvenile:adult
ratio at the end of December is much
greater than the average value for the
whole of autumn. It suggests that the
majority of woodcock which winter in
Denmark are juveniles, and this is borne
out by specimens at the Zoological Mu-
seum, Copenhagen; in the collection there
is only one adult bird from January—Fe-
bruary as opposed to 10 juveniles from
the same period.

SPRING

The geographical distribution of prima-
ries collected is given in Table 21. The
material separated into adult and juvenile
categories, the latter group consisting of
birds hatched in the previous breeding
season.

In 1971, the juvenile:adult ratio during
the period 1 March-7 April was 1.0:1
as opposed to 0.8:1 in 1972. The con-
siderably smaller ratio in spring in com-
parison to that in autumn may be partly
due to the fact that juvenile birds are
probably bagged more easily than adult
birds in autumn, thus giving a higher

juvenile:adult ratio than is actually the
case. This is scarcely so in spring. In ad-
dition, if in autumn juveniles are more
easily bagged than adults, this would re-
sult in a progressive reduction of the
juvenile:adult ratio.

The data from the material (Table 22
and Fig. 13) only give a slight indication
that migration of juveniles in spring is
later than that of adults, but as mentioned
later (p.28), a distinct difference can be
seen when the material is divided into
categories of sex and age.

Sex ratio during migration

Woodcock specimens, for which the exact
details of date and locality where bagged
were known, were used for an analysis
of the sex composition of migrating birds.
The sex of each individual bird was deter-
mined by examination of the gonads.
Specimens of sex-determined woodcock
from the Zoological Museum, Copen-
hagen, and the Game Biology Station,
were also included in the analysis.

The investigation showed that the sex
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composition of the material depended
upon the time of its collection. Further-
more, the type of shooting practised is
an important factor, and in spring it may
definitely introduce a systematic source
of error into the material. Various sex
compositions are given by McCare &
BracksiLL (1973), but these are of
questionable value without the dates of
collection and without knowing the type
of shooting employed.
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Fig. 13. Cumulative distribution of spring mi-
grants in Denmark until 7 April of adult and
juvenile woodcock in 1971 and 1972. The lowest
diagram shows the distribution of 175 aged and
sexed woodcock bagged in spring 1972 (see also
Table 25).

AUTUMN

The material used comprises 101 indivi-
duals shot in the period 24 September—
31 December in the years 1969-1971,
and 69 museum specimens, which nearly
all were bagged or killed at lighthouses
(1895-1957). A total of 14 individuals
from January-February were also con-
sidered.

It is evident from Table 23 that males
and females are equally represented
amongst both juvenile and adult wood-
cock. As the composition of the material
is much the same as that of the average
autumn migration, it can be presumed
from the sex composition of the material
described above that the woodcock popu-
lation has a sex ratio of 1:1. McCase &
Bracksirt (1973) concluded that the
male:female ratio was 54:46 (ie. 1.17:1),
but as mentioned previously the time of
collection and type of shooting employed
may affect the results.

SPRING

In spring 1970, 1971 and 1972, a total
of 279 bagged woodcock were obtained
(Table 24). Spring hunting employed in
Denmark has always been on birds
flushed up, never on individuals on
courtship flight. As mentioned on p. 21,
the onset of spring migration varies con-
siderably from one year to another, and
thus it is not possible to group data from
several years together as was done for
the autumn migration, if the sex distri-
bution is to be satisfactorily examined.

In all three years, the sex distribution
is such that there were more males at the
start of migration, while females were in
the majority towards the end of the open
season for woodcock.

The separation of the material into
adult and juvenile categories (p.26) re-
vealed only a slight difference during the
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1970 1971 1972
Sex
Period 3 9 3 9 3 2
1-7 March - - - - - 1
8-15 March - - 1 - 5 -
16-23 March - - 9 1 41 12
24-31 March 19 6 21 15 32 24
17 April 3 8 13 8 24 36
Total 22 14 44 24 102 73

Table 24. The sex distribution of woodcock bag-
ged in spring 1970-1972.

ad. juv. | Total | ad. juv. | Total
Period 3 & 138 Q Q2 | Total
21-31 Sept. - 1 1 - - - 1
1-10 Oct. - 3 3 19 10 13
11-20 Oct. - - - - 6 6 6
21-30 Oct. 6 11 17 5 10 15 32
1-10 Nov. 11 19 30 12 13 25 55
11-20 Nov. 8§ 2 10 7 4 11 21
21-30 Nov. 6 6 12 2 4 6 18
1-10 Dec. - 4 4 4 5 9 13
11-20 Dec. 2 5 7 2 - 2 9
21-31 Dec. - 1 1 1 - 1 2
21 Sept. - .
31 Dec. 33 52 85 34 51 85 1170
1-10 Jan. - 4 4 - 1 1 5
11-20 Jan. 1 1 2 - 2 2 4
21-31 Jan. - 1 1 - - - 1
1-10 Feb. 1 1 2 - 2 2 4
1Jan. -
10 Feb. 2 7 9 - 5 5 14

Table 23. The temporal distribution of woodcock
determined as to sex and age.

temporal sequence of the spring migra-
tion, and the same is true in the case of
175 sex- and age-determined woodcock
from 1972. The age distribution of these
birds at various times was comparable
to that of the total material for this year
(Table 22 and Fig. 13). However, a fur-
ther separation into age and sex cate-
gories revealed distinct differences in the
sequence of migration. Adult males mi-
grate first, followed by juvenile males,
which migrate a little earlier than adult
females, and finally the juvenile females
arrive (Table 25 and Fig. 13).

Sex and age

Period ad. 8 ad.Q juv.d juv.@ Total

1-3 March - - - - -

46 March - - - 1

7-9 March 3 - - - 3
10-12 March 2 - - - 2
13-15 March - - - - -
16-18 March 6 4 6 - 16
19-21 March 9 1 8 - 18
22-24 March 12 5 5 2 24
25-27 March 6 9 5 3 23
28-30 March 7 5 4 4 20
31 March —

2 April 6 2 4 4 16

3-5 April 8 11 9 13 41

67 April - 3 2 6 11
Total 59 41 43 32 175

Table 25. The temporal distribution of woodcock
determined as to age and sex, bagged during
spring 1972.

Mortality and population turnover

The mean annual mortality rate was cal-
culated from recovery data on woodcock
ringed as pulli before 31 December 1967.
As Scandinavian woodcock can be gene-
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rally said to share the same winter quar-
ters, and have the same migration routes,
it is presumed that the mortality factors
to which they are subjected are much the
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same. For this reason, recoveries from
each country were grouped together
(Table 26), and in any case, a y>-test
revealed no significant difference (p>
0.05) in the temporal distribution of re-
coveries when the data for each country
were treated separately.

The transitional date between age-
groups was chosen as 1 August. Young
birds were thus classified as first-year
olds if they were recovered before 1 Au-
gust of the following year. The transition
date is such that in almost all cases the
dates of ringing are prior to it, and thus
for most of the birds the first year be-
comes more than 12 months.

During the first year of life, recorded
mortality is higher than in subsequent
years; out of a total of 227 woodcock,
149 (65.6 /o) were recovered before the
end of the first year of life. If the mean
annual mortality for adult woodcock is
presumed to be the same for all subse-
quent age-classes, it would have a value
of 50.6£4.0%. Considering the rela-
tively small number of recoveries, this
figure must be treated with some caution.

In Holland, a number of woodcock have
been ringed on the autumn migration
(Table 26); as shown earlier, the great
majority of these come from Scandina-
vian countries. The ringed woodcock
were not of known age, and it was thus
impossible to calculate a mortality rate
for the first year of life. The mean an-
nual mortality of adult woodcock (i.e.
those recovered more than one year after
ringing) was calculated to be 50.0 % £
5.6 %, corresponding very closely to the
mortality rate found for woodcock in
Scandinavia. The mean annual mor-
tality rate for migrants ringed on Heli-
goland in autumn appears to be of the
same order, but the data were insufficient
for calculations.

Comparison of the mortality rate
among woodcock in Scandinavia with
that in the British Isles (Table 27) shows
considerably greater mortality in Scandi-
navian birds. The difference is mainly to
be found in the fact that woodcock in
Britain and Ireland are chiefly sedentary
birds, whereas these of Scandinavia are
almost exclusively migrants. Migration

No. of recoveries
of woodcock ringed in Years No. of recoveries

Agein after of woodcock ringed
years Denmark Norway Sweden Finland Total ringing in Holland

1 - 13 91 45 149 1 55

2 1 6 24 13 44 2 21

3 1 - 9 6 16 3 10

4 - 1 3 3 7 4 3

5 1 2 2 5 5 2

6 - - 2 1 3 6 1

7 - - 1 - 1 7 1

8 - - - - - 8 -

9 - 1 - 1 2 9 -
10 - - - - - 10 1
Total 2 22 132 71 227 94

Table 26. The temporal distribution of recoveries of woodcock ringed as pulli in Denmark, Norway,
Sweden and Finland until 31 December 1967, and recoveries of birds ringed in Holland during

October — April until 31 December 1967.
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exposes birds to a greater mortality risk,
and thus the mean annual mortality rate
is increased. Another factor of possible
importance is that a considerable propor-
tion of Scandinavian birds are exposed to
shooting for a longer period than birds in
Britain and Ireland, because several of
the countries through which they pass
during migration have a longer open sea-
son than the British Isles, and some allow
shooting in spring.

The mean mortality rate for first-year
birds is 65.6 %, and 50.6 %/¢ for older
age-groups. Thus the mean life expect-
ancy for juvenile woodcock is approxi-
mately 14 months, as opposed to almost
18 months for older birds.

The mortality rate for first-year birds
corresponds well with the age distribution
found in the autumn bag of woodcock in
Denmark. Here the percentage of juve-
niles in 1970 and 1971 was 71.8 % and
73.6 /o respectively (Table 18), sligthly
larger than the calculated mortality rate.
This is to be expected for several reasons,
as in autumn Denmark is the first coun-

try in which woodcock from Sweden and
Finland are exposed to a considerable
amount of shooting; and the migrants
found in Denmark belong to a population
previously more or less unaffected by
shooting. For instance, in Finland only
a few hundred birds are bagged annually
(Rayara pers. comm.), while the bag in
Sweden is a few thousand (MARCSTROM
pers. comm.). Therefore when the mi-
grants arrive in Denmark in October—
November the juvenile:adult ratio will
be greater than at any other later time.
In addition, juveniles at this time of year
are inexperienced and therefore easier to
shoot than adult birds. This is supposed
by the fact that the juvenile:adult ratio
in the autumn bag 1970 and 1971 was
2.64:1 and 2.72:1 (see p. 24) as opposed
to 1.5:1 in woodcock ringed in autumn.
The way, in which the birds have been
caught, gives no reason to suggest that
juveniles are easier to catch than adults.

If a woodcock population is to be main-
tained at a fixed level, then the number
of adults which die during a year must

Mean annual

No. of mortality First-year

recoveries in adults mortality
Country of ringing Period used /o %0 Source
Denmark, Norway,
Sweden, Finland 1899-1967 227 50.6+4.0 65.6 This study
Holland 1911-1967 39 50.0+5.6 This study
Scotland and N England 1891-1930 203 abt. 37 56 Lack (1943)
Britain and Ireland 1891-1954 251 40.7 +2.26 55 Boyp (1962)
Britain and Ireland 1921-1930 34.3+3.48 Bovp (1962)
Britain and Ireland 1931-1940 46.5+3.31 Boyp (1962)
Baltic states up to 1953 29 43.9+6.11 Boyp (1962)

Table 27. The mean annual mortality rate for woodcock. The calculated mortality from Holland is
based on recoveries of ringed migrants which originated chiefly from Scandinavia.
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be balanced by the number of juveniles
which survive until the next breeding
season. It is supposed that woodcock are
mature in their first breeding season. This
assumption is supported by studies on
woodcock from the spring season (1
March-7 April), which showed that in
young males (hatched the previous year)
the testes contained fertile sperm. In
young females the development of the
ovary was about the same stage as in
adult females. Krarrr (1972) mentions a
control of a ringed pullus 13 months
later incubating 4 eggs. Calculations of
mortality rate indicate that of 100 adult
woodcock, 51 die before the next season.
These must therefore be replaced by a
similar number of juveniles. Since the
first-year mortality rate is 65.6 %o, this
means that 100 adults (50 males and 50
females) must produce 147 fully-fledged
juveniles if 51 are to survive until the
following breeding season. This corre-
sponds to a ratio of 1.47 juveniles per
adult (or more accurately, 2.94 juveniles
per adult female). This former value is in
excellent agreement with the juvenile:
adult ratio found in woodcock captured
for ringing in autumn, 103 of which were
determined as to age, and in which the
juvenile:adult ratio was calculated to be
1.5:1. At the beginning of the breeding
season, a sample of 100 individuals
should therefore be composed of 49
adults and 51 juveniles, with a juvenile:
adult ratio of 1.04:1.

The woodcock is a determinate layer
of 4 eggs, 3.84 eggs being the average
for 330 clutches (ArexanDer 1946). Out

of 86 nests discovered and of which the
subsequent fate was known, 34 (40 %)
were abandoned or suffered predation
(CrausaGer 1973b). In such cases, a new
clutch is normally produced. The hatch-
ing success for clutches which are incu-
bated to completion is high; Boyp (1962)
gives a value of 89 9%/. Using the data
of ALEXANDER (1946), McCABE & BRACK-
BILL (1973) calculated the mortality rate
in the first month after hatching to be
22 %/, No information was given on the
way in which this figure was reached,
but mortality at this stage is undoubtedly
high. Another factor to be considered is
the amount of mortality occurring in
breeding adults during the breeding sea-
son, and likewise it is probable that a few
birds do not breed, or are incapable of
breeding due to such factors as disease
or previous shooting wounds.

When the number of eggs produced
(3.84 per nest) is reduced by the per-
centage which do not hatch (11 %) and
the mortality rate during the first month
of life (22%0), a value of 2.66 fully-
fledged young per adult female is ob-
tained. This is a maximum value, which
is further reduced by the factors men-
tioned just previously. Comparing this
value with the number of fully-fledged
young which must survive in order to
balance mortality in the adult population
(2.94 per adult female), it is obvious that
even the maximum figure of 2.66 juve-
niles/adult female is too low, and that,
if it is correct a considerable proportion
of the population must lay two clutches
to maintain population stability.
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Summary

During 1968-1972, the Game Biology
Station carried out a study of the occur-
rence and shooting utilization of wood-
cock in Denmark.

The present paper describes the migra-
tion of woodcock breeding in Scandi-
navia, on the basis of recoveries of indi-
viduals ringed in Denmark, Norway,
Sweden and Finland. In addition, wood-
cock migration through Denmark is ana-
lysed in various ways, including the ef-
fect of weather conditions on the migra-
tion itself, and the mean annual mor-
tality rate and population turnover rate
are calculated.

2,538 woodcock have been ringed in
the four Scandinavian countries up until
31 December 1971 (31 December 1972
for Denmark), and 327 were recovered
by 31 December 1972 (31 December 1973
for Denmark) (Tables 1 & 2); 91 % of
these were recovered as shot (Table 3).

The majority of woodcock in Scandi-
navia migrate in a south-westerly direc-
tion to their winter quarters in western
Europe, including the British Isles, France
and Spain (Fig. 1). No birds from Nor-
way, 5 %o from Sweden, and about 25 %o
from Finland migrate in a southerly
direction to spend the winter in S and
SE Europe (Italy, the Balkan peninsula,
and Turkey). It is exceptional for wood-
cock from Scandinavia to travel as far as
N Africa. When woodcock migrate, it is
generally across a broad front.

The longest migration recorded for
woodcock is that of birds from Finland,
an average of 2,300 km, while birds from
Sweden were shown to travel 1,565 km.
and from Norway 1,350 km (Table 10).
The mean RR-direction of woodcock
ringed as pulli in Finland is 218° as op-
posed to 224° of those ringed in Sweden
and Norway, and 234° of birds ringed
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as migrants in Denmark. The more west-
erly tendency for those ringed in Den-
mark probably is due to some segregation
of different populations regarding to win-
ter quarters already when the woodcock
arrive in Denmark, so the birds, which
pass this country to a higher degree con-
tinue to the British Isles to winter there.

In Finland, woodcock begin their
autamn migration earlier than in Sweden
and Norway (Fig.2). The real autumn
migration starts about mid-October, and
by about 20 November almost the whole
Scandinavian population has arrived in
their winter quarters. Depending on the
arrival of spring weather, the birds begin
to move back to their breeding grounds
in the first half of March. In Denmark
they may arrive in early March, while
further N and E they arrive later on; in
Finland the last of the woodcock do not
arrive at their breeding grounds until
about mid-May.

Several recoveries indicate that wood-
cock may also move in winter (Table 13).
The majority of birds return to the place
in which they were hatched (Table 14),
but several recoveries indicate that ab-
migration occurs, probably because mat-
ing in some cases may take place in win-
ter quarters or during the spring migra-
tion (Fig.5). Recoveries of ringed mi-
grants show that woodcock may rest for
several days before continuing their mi-
gration (Table 15).

Analyses of the sequence of woodcock
migration through Denmark show that
the main migration in spring occurs
during the period 25 March-20 April,
and in autumn during 20 October—-20
November (Figs. 7 & 8). Migration in
each single year was studied using infor-
mation on bagged woodcock for that year
(Figs. 9 & 10).
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The influence of weather conditions on
the actual migration is shown by the
effects of a drop in temperature, clearing
sky and decreasing wind speed, which
induce the migratory impulse in autumn,
and by rising temperature, overcast sky,
and wind between S and W, which induce
migration in spring (Tables 17 & 18). Of
these factors, temperature appears to be
the most important, and in spring chan-
ges in temperature do not require to be
as marked as in autumn to induce the
migratory impulse.

In bagged woodcock, the juvenile:adult
ratio in autumn was 2.5:1 in 1970 and
2.7:1 in 1971 (Table 20). The distribu-
tion of adults and juveniles suggests that
the migration of juveniles in autumn is
more prolonged than that of adults (Fig.
12). Apparently the woodcock which
winter in Denmark are mainly juveniles.
In spring 1971 the juvenile:adult ratio
was 1.0:1 as opposed to 0.8:1 in 1972
(Table 22). The much lower ratio of juve-
niles:adults in spring kills compared with
that in autumn is considered to be due
amongst other things to the fact that the
spring juvenile migration occurs later
than that of adults, and also that juve-
niles in autumn are more easily shot than
adults.

The sampled population was comprised

of equal proportions of males and fe-
males. In autumn, no difference in time
was discovered between the migration of
adult males and females, but in juveniles
there was a slight tendency for females
to arrive a little earlier than males (Table
23). In spring adult males were the ear-
liest to arrive, followed by juvenile males,
adult females and finally juvenile females
(Table 25 and Fig. 13).

The mortality rate during the first year
of life for woodcock in Scandinavia was
calculated to be 65.6 %, and the mean
annual mortality rate for adults to be
50.6 +4.0 %. For migrants in Holland,
which originate in the main from Scan-
dinavia, the mean annual mortality rate
was calculated as 50.0£5.6 %/o for adult
birds. The mortality rate for woodcock
ringed on migration on Heligoland was
of a similar value.

The data given here suggest that if
the population of Scandinavian wood-
cock is to be maintained in numbers,
each adult female yearly must produce
an average of 2.94 fully-fledged young.
This would appear to be possible only if
a considerable proportion of the popula-
tion lay two clutches of eggs annually,
as some nests and young are destroyed
during incubation and development.

Dansk resumé

Skandinaviske skovsneppers (Scolopax rusticola) traek.

I &rene 1968-1972 foretog Vildtbiologisk
Station undersggelser af skovsneppens
forekomst og jagtlige udnyttelse i Dan-
mark.

Narverende artikel behandler traek-
forholdene for de i Skandinavien yng-

lende skovsnepper pd grundlag af gen-
meldinger af individer, merket i Dan-
mark, Norge, Sverige og Finland. End-
videre er skovsneppens treek gennem
Danmark analyseret pd forskellig méde
(herunder ogsd vejrforholdenes indfly-
delse pa selve trakket), ligesom der er
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foretaget beregninger af gennemsnitlig
drlig dedelighed og bestandsomsztning.

Der er indtil 31. december 1971 (Dan-
mark 31. december 1972) ringmerket
2.538 skovsnepper i de 4 skandinaviske
lande, hvoraf 327 er blevet genmeldt pr.
31. december 1972 (Danmark 31. decem-
ber 1973) (Tabel 1 og 2). 91 % er gen-
meldt som skudt (Tabel 3).

Hovedparten af de skandinaviske skov-
snepper treekker i sydvestlig retning til
overvintringskvarterer i det vestlige Fu-
ropa (de Britiske Der, Frankrig og Iberi-
ske Halve (Fig. 1). Ingen af de norske,
ca. 5% af de svenske og ca. 25 % af de
finske fugle treekker i sydlig retning for
at tilbringe vinteren i det sydlige og syd-
ostlige Europa (Italien, Balkan og Tyr-
kiet). Kun undtagelsesvis nir de skan-
dinaviske skovsnepper til Nordafrika.
Skovsneppen foretager overvejende et
bredfronttrak.

De finske skovsnepper foretager det
lengste treek (i gennemsnit 2.300 km),
de svenske 1.565 km og de norske 1.350
km (Tabel 10). Den gennemsnitlige RR-
retning (retning mellem merknings- og
genmeldingssted) for skovsnepper mer-
ket i Finland er 218° mod 224° for fugle
merket i Sverige og Norge og 234° for
skovsnepper merket i Danmark. Den
mere vestlige tendens blandt de fugle,
som er merket i Danmark i trektiden,
skyldes sandsynligvis, at der allerede, nar
fuglene ankommer til Danmark, er sket
en vis udspaltning hos de forskellige po-
pulationer med hensyn til vinterkvarterer,
saledes at de skovsnepper, som passerer
Danmark, i hejere grad fortsetter til de
Britiske Jer for at tilbringe vinteren der.

De finske skovsnepper indleder efter-
drstrekket tidligere end de svenske og
norske (Fig. 2). Det egentlige efterirs-
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treek begynder omkring midten af ok-
tober, og omkring 20. november har nee-
sten hele den skandinaviske bestand niet
vinterkvartererne. I forste halvdel af
marts (athengig af fordrets komme) be-
gynder fuglene at begive sig af sted mod
ynglepladserne. Ankomsten til disse kan
for de danske fugles vedkommende ske
allerede i ferste halvdel af marts. Leen-
gere nord- og estpd ankommer fuglene
cenere, og i Finland er de sidste skov-
snepper forst p& ynglepladserne omkring
midten af maj.

Flere genmeldinger viser, at skovsnep-
pen kan foretage vintertreek (Tabel 13).
Hovedparten af skovsnepperne vender
tilbage til de steder, hvor de er ud-
klaekket, men flere genmeldinger viser,
at abmigration forekommer, sandsynlig-
vis fordi der kan ske en udparring i vin-
terkvarteret eller under fordrstraekket
(Fig. 5). Genmeldinger af merkede track-
geester viser, at fuglene kan raste adskil-
lige dage, for trekket fortsaettes (Tabel
15).

Analyser af skovsneppens treek tids-
messigt set gennem Danmark viser, at
hovedtraekket om foraret foregér i pe-
rioden 25. marts—20. april og om efter-
dret fra 20. oktober—20. november (Fig.
7 og 8).

Traekket det enkelte &r er belyst pa
grundlag af oplysninger om nedlagte
skovsnepper de enkelte &r (Fig. 9-10).

Vejrforholdenes indflydelse pa selve
treekket viser, at temperaturfald, opkla-
ring og aftagende vind udlgser traek-
driften om efterdret, mens temperatur-
stigninger, overskyet himmel og vind
mellem S og W udlgser treekdriften om
fordret (Tabel 17 og 18). Temperaturen
synes at vere den mest betydningsfulde
faktor. Temperaturendringerne skal ikke
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veere si store om foraret som om efter-
aret for at udlese treekdriften.

Juvenil/adult forholdet blandt nedlagte
skovsnepper var i efterdret 1970 2,5 og
2,7 i 1971 (Tabel 20). Fordelingen af
adulte og juvenile fugle viser, at de ju-
veniles trek om efterdret er mere ud-
strakt end de adultes (Fig.12). Tilsyne-
ladende er de i Danmark overvintrende
skovsnepper overvejende juvenile indi-
vider. I foraret 1971 var juv./ad. forhol-
det 1,0 mod 0,8 i 1972 (Tabel 22). Det
meget lavere juv./ad. forhold om foréret
i forhold til efteriret skyldes blandt an-
det, at de juveniles fordrstreek falder se-
nere end de adultes, men ogsé at juvenile
skovsnepper om efterdret nedlaegges let-
tere end adulte.

Bestanden rummer lige mange hanner
og hunner. Om efterdret er der ikke kon-
stateret nogen tidsmessig forskel i de
adulte hanner og hunners traek, mens der
for de juvenile er en tendens til, at hun-

nerne begynder treekket lidt tidligere end
hannerne (Tabel 23). Om foraret trackker
adulte hanner tidligst, s& de juvenile han-
ner, adulte hunner og til sidst de juvenile
hunner (Tabel 25 og Fig. 13).

Forstedrsdodeligheden blandt de skan-
dinaviske skovsnepper er beregnet til
65,6 %0, og den gennemsnitlige érlige
dedelighed for adulte til 50,6 /0% 4,0 %.
Dodeligheden blandt hollandske traekgee-
ster (der i stor udstrekning kommer fra
Skandinavien) er 50,0 %0%5,6 % for
adulte. Dadeligheden for skovsnepper,
meerket i treektiden p& Helgoland, er af
tilsvarende storrelse.

Safremt der skal veere balance i den
skandinaviske bestand, skal hver hun
i gennemsnit arligt producere 2,94 flyve-
dygtig unge. Dette kan ikke lade sig gere,
med mindre en betragtelig del af bestan-
den leegger to kuld arligt, fordi en del
reder og unger gar til under udrugningen
og opvaeksten.

Pezrome Ha PyCCKOM sI3bIKE
MUTIPALIMA CKAHIUHABCKOI'O
BAJIBAIIHEITA

(Scolopax rusticola)

C 1968 mo 1972 r. Cranuus Hccnenosauus
byonorun [uyu mpopena MCCIENOBaHUE pac-
TIDOCTPAHEHHA M OXOTHHMYEH AOOBIYM BaNbA-
1Hena B JJaHuy.

B macrosimueit crartbe oOCyXZaeTcs MHIpa-
uus resasgmuxcs 8 CxauAuHaBAHA BaJbALIHETIOB
Ha OCHOBAaHHH COOOILEHHH O NTHUAX, ITOMEYCE:
HBIX kompuamu B [lanun, Hopsernu, Ilseuuun
u dunnauaoun. Kpome TOro, MUrpauHs Bajbl-
mHenos 4epe3 J[laHdio aHaNH3MpyeTcs pas-
HBIMH crocobaMu, IpUHAMAsS B YYET BIIMSHHE
METEOPOJIOTHYECKHX YCIOBHI Ha camyio Mi-
rpauldio, a TAakXKe TNPOH3BEACHbI BBHIYHCICHHA
cpenuelf TomoBOM CcmepTHOocTM M obopora
IOy JISILIAH .

o 31 mexabpsa 1971 r. (8 Hanuu no 31 nexa-
6ps 1972 1.) B ueThIpeX CKAHAMHABCKHX CTpaHax

BBIIH TOME4eHbI KOJIbLAME 2538 Ba/bAIIHEHOB,
a 1o 31 nexabps 1972 . (8 Maunu 5o 31 nexabps
1973 r.) 66K MoayueHsl cBeneHus o 327 (taba.
14 2). 91% sTux nrnl 66U yOUTHI OXOTHHU-
KaMH.

Haubonpluag yacTh BajbiiliHenos CkaHIM-
HABHH MUIPHDPYET B IOrO3anajHoM Halpasie-
HHM B MECTHOCTH MX 3HMOBKH B 3amaaHoH
Eppone, Bkarovatoinue bprranckue Ocrposa,
®pannuto u Mcenauuio (Pur. 1). Huxakue u3
ntuy Hopsernn, 5% nrtuu 13 Wleeuwn ¥ okono
25% nTay w3 OUHISHIRA MUIPUPYIOT B
FOXKHOM HampaBlieHHH 4TOObLl NPOBOIUTH 3UMY
B FOxuoit u FOropocroynoi Eeporne (B Mramany,
ua Banxauckom ITonyoctpose w B Typuum).
TOJIbKO B HCKJIIOYHTENBHBIX CIyYasx BadbIIIHE~
nei w3 CKaHAMHABHU TIEPENeTAloT [0 caMo#
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CesepHoit Adpuxu. TlepenerTsl BalbIILHENOB
OOBIYHO TIPOHCKOIAT WHPOKUM (HDPOHTOM,.

Campiii JajJbHBIL TEpeNeT IpEeANPHHUMAIOT
BaapAwHensl U3 DUHISHOUM, B cpeaHeM 2300
KM, Mexay TeM kak ntuust u3 lseuuu cosep-
wanyg nepenersi B 1565 xm, a w3 Hopseruu
1350 xm (Tabn. 10). Cpennee uanpaslieHHe
mepenera C MECTa KOJIBLEBAaHMS K MECTaM,
OTKyZHa IOJIy4EHB! COOOINEHMSI O BaJIbAIHHENAX
nomeyeHHbIX B PuHAsHINKN, Oyayyd ewie nreu-
uamMu, cocrasiser 218°, ans nTHu, NOMEYEH-
HbiXx B Ilseumu u Hopseruw -~ 224° a nnsa
NTUL, TOMe4YeHHbIX B JlaHMM BO BpeMs mepe-
nera — 234°. Bonee 3anagnas TewgeHuus ocobeii,
moMevyeHHbIX B JlaHHH, BEPOATHO OOBACHAETCH
TEM, HTO pa3Hble NONYJSILHHA YKEe OPH HX [pH-
6biTuH B [JaHHIO KO HEKOTOPOH CTENEHH pasie-
JIEHBI MO0 MECTHOCTSIM 3MMOBKH, TaK 4TO fepe-
JICTAIOIIME 3TY CTPaHy nruusi B 6oiee BLICOKOI
CTENeHH MPONOJIKAOT CBOM MEPESET HA 3HMOB-
Ky Ha Bpurtanckux Octposax.

B ®uunsHAUK BanpAIIHENb! HAYHHAIOT CBOH
OCEHHHU MepeneT HEMHOTrO paHbIle, 4YeM B
Iseuun u Hopeerun (®ur. 2). Hacrosimas
OCEHHSISt MUT DAL HAYHHAETCA OKOJIO CepeHbl
ceHTsabpsa, u no npubsa. 20 HOAOPsA MOYTH BCs
CKaHAMHABCKAs NONMYJSILUs NpUOBIBACT HA MeECTa
3YMOBKH. IlpH HACTYMJIEHHH BECEHHEH TIOTObI,
NTHUBI HAYHHAIOT Nepesierath o6parHo Ha
THE3JOBES B IIEPBOH rosioBuHe Maprta. B Jlanuro
OHM MOIYT HpHOBIBATH yKe B Hayaje Mapra,
MEXJY TeM KakK Jajice K CeBepy M BOCTOKY OHH
npubBIBAIOT TO3HEE, 2 B DUHIAHAMIO TIOCTE]-
HUE BaJIbJNIHENB! He NPUOBLIBAIOT Ha T'HE3NOBbSA
1o upubJsI. CepenuHbl Masl.

Heckonbko coobmienuit o BCTpevax NTHL
YKa3pIBAIOT HAa TO, YTO BaJbAIUHENbl MOTLYT
nepenerarts u 3uMoit (Tabm. 13). BonkuvaCcTBO
ATHI BO3BpAllaeTCa B TE XK€ MECTAa, TAC OHH
oot BeiBefieHbl (Tabsa. 14), HO HECKOJBKO
CcOODILEeH I CBHIETENBCTBYIOT O TOM, YTO NpPO-
MCXOIHT TaKXE M YXOI, BEPOSTHO MOTOMY, 4TO
NTHLUBI B HEKOTOPBIX ClIyyasiX CHAPHBAIOTCH Ha
MecTe 3HMOBKH HJIH BO BpeMsl BeCEHHeH MHIpa-
wuy (Pur. 5). CoolbiueHus 0 MOMEYEHHBIX KOJIb-
LlaMH TITHLUAX ITOKA3BIBAIOT, YTO BaJIbAILIHENbI
WHOTZA OCTAHABIHBAIOTCS HA ONHOM MECTE Ha
HECKOJIBKO JHEH mepen TeM, Kak NPONOJIXATh
nepenet (Tabn. 15).

AHamH3Bl [OCAEHOBATEILHOCTH MNEPESIETOB
BaJIbJIMIHENOB yepe3 JlaHHMIO MOKa3biBAIOT, YTO
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rjaBHasi MHMTpalidsi BECHOH TIPOMCXONHMT B
TeyeHHe nepuona ¢ 25 maprta no 20 ampens, a
oceHbio ¢ 20 oxtabpsi no 20 nonbps (dPur. 7 u
8). IlepeneThl Xaxgoro OTAENBHOrO roga Osuu
HCCIe0BAHbl HA OCHOBAaHHH CBEICHHR O BaJibii-
miHenax, yOMTBIX OXOTHHKAMH B COOTBET-
creyrowieM rony (dur. 9 u 10).

Bnusaxue MereoposOrHyecKuX YCHIOBHE Ha
caMmbie IepesIeThl BBIPAKAECTCH TeM, YTO TOHM-
JKEHUSI TEMIIEPATyPhl, IPOACHEHHE M IIOHHKEHUE
CKOPOCTH BETpa BBI3BIBAIOT TMOOYX)AEHHE K
NIEPENETY OCEHBIO, @ TOBBLILICHUS TEMIIEPATYDbI,
nacMypHasl IOTOAAa M BETPHI C FOTa WM 3anana
BBI3bIBAIOT MuUrpaumnio secuoi (Ta6n. 17 u 18).
BaxxHefimuM H3 ITHHX YCIOBHH KaXETCsl TeM-
nepatypa. BecHoit Ons BO30yXIEHHSI CKIIOH-
HOCTH K TepesieTy He TpeOyeTcss TAKHX CHIIBHbBIX
H3MEHEHHH TeMIIepaTyPhl, KAK OCEHbIO.

B cocrape oxorHHYel noOBIYM BaNLAILUHENOB,
KOJMYECTBEHHOE COOTHOIUEHHE MOJIOLBIX K
B3POCJIBIX NTHI OCEHBIO coOCTaBfsio 2,5:1 B
1970 r. m 2,7:1 B 1971 r. (Tabn. 20). Pacnope-
ZAeNCHKE B3POCIIBIX M MOJIOABIX NTHI] YKa3bIBAET
Ha TO, YTO MHIPALMs MOJIOJBIX 0cobeil oceHbio
NIPOJOIIKAETCS JOJIbHIE MHIPAUMKE B3POCIbIX
(Pur. 21). Kaxercs, 4yTo 3umymoliue B Hanuu
BaJbOUIHENBl THAaBHLIM 00pa3oM MOJIOABIE.
Bechoit 1971 1. coOoTHOULIEHHE MOJIOABIX U
B3pocneix coctaBasno 1,0:1, a B 1972 r. -
0,8:1 (Tabn. 22). MoXHO mupeanmonarath, 4ro
ropas3o Oosiee HH3KOE COOTHOLIEHHE MOJIOALIX
W B3POCHBIX. B BECeHHEW OXOTHHYEH 10OBIYE
OTYacCTH OOBSCHSETCS TEM, YTO BECCHHMH Iie-
pefleT MOJIOABIX TTHI MPOUCXOMHT ITO3HEE
mepenera  B3POCHBIX, a OTYACTH TeM, YTO
OCeHBIO ObIBaeT jierye yOMBaTh MOJOABIX IITHL,
4eM B3POCHIbIX.

OO6pasel, nonyasuuK COCTABAAETCS M3 Ofu~
HaKoOBOTO 4Hcia caMIoB H caMok. OceHbio He
6bUI0 OOHAPYXEHO pa3HHLBl BPEMEHH MHIpa-
UMM B3POCIHBIX CAMUOB H CaMOK, HO ¥ MOJIOJBIX
Opina HeKOTOpas TEHIEHUus kK Oosiee paHHEeMy
npubsiTaio camok, uem camuoe (Tabn. 23).
BecHoii B3pocasle caMIibl TPHOHIBAIH TIEPBBIMH,
3aTeM NPUOBIBATIH MOJIOABIE CaMLBI, B3POCIIbIE
CaMKH, a4 TMOCNCAHHMH — MOJIOABIE CaMKH
(Tabn. 25 u dur. 13).

Beluncnennass CMEPTHOCTH  BaibIUIHENOB
CxasAMHABHH B IEPBOM TOAY UX XH3HH COCTAB~
msma 65,6 %, a cpenHsis rofoBas CMEPTHOCTH
B3pOCIBIX 0cobeit Opina pasra 50,6 +4,0 %, [dns
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BaJIbOLINENOB, nepenerarommx yepes Ilonnan-
AUIO, KOTOPbiE THaBHLIM 00pa3oM SBIAIOTCA
NMTHIAMH CKAHAHHABCKOTO TIPOMCKOXKIECHMS, BbI-
YUC/IEHA CPEAHsisi TOHOBas CMEPTHOCTh B3POC-
neix ocobeit B 50,0+ 5,6%. IlpubnusurensHo
Takas-Ke CMEPTHOCTb BBIMMCIIEHA ISl Bajbll-
IIHENOB, MOMEYEHHBIX KOJIbLUAMU Ha OCTPOBE
Tenbronanze BO BpeMs mepeseTa.

VkazadHele B JTOH craThe HaHHBIE AT
OCHOBAHME MPEANoaaraTh, YTO AJs TOAHEPKa-

HHsl YUCIIEHHOCTH MOMYJSUKE CKaHOMHABCKOTO
BaNbAIIHENA Ka)KJAsh cCaMKa €XErOJHO JOJIKHA
BBIBOOHTHL CPENHUM HHCAOM 2,94 BrOJIHE oOIle-
puBmExcA nreHuos. Kaxercs, YTO 3TO BO3-
MOKHO TOJbLKO IIPH YCJOBHH, YTO 3HAYHTE/b-
Has YacTh HONYJSLHH Croco0Ha BLIBOAUTH
NTEHIIOB OBa pa3a B IOM, TAK KaK 4acThb IHE3N
M NTEHUOB IOrHOaroT BO BPEMsl BBICHKHBA-
HUSL M Pa3BHTHUAL.
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