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Abstract

The study during 1965-1973 comprised surveys of 1) the size and distribution of the non-breeding
populations of waterfow] (except geese), based on monthly ground counts in selected inland and
coastal habitats and aerial surveys over coastal and offshore waters. — 2) the size and distribution of
the annual kill by sportsmen of each duck species, based on the official bag-record supplemented with
questionnaire surveys and analysis of game dealer statistics. - 3) the annual age- and sex-composition
in ducks, diving ducks in particular, based on a material of bagged birds, and in the case of three
seaduck species also oil-killed individuals. The report summarizes the main aspects of occurrence of
each species and the importance of the different areas, and evaluates the relations between the popu-
lations, their age- and sex-composition and their utilization by shooting. Some preliminary remarks
are given on factors determining the distribution pattern, particularly the weather and the exist-
ence of areas where shooting and traffic are restricted. The importance of Denmark as a staging and
wintering area for waterfow]l in NW, Europe is discussed.

Introduction

Denmark and its surrounding waters play
a very important role for waterfowl of
the western Palaearctic region. The coun-
try has very large areas of excellent wa-
terfowl habitats, and is situated on a
major migration route, Some of the fif-
teen breeding species occur in sizeable
numbers, but the populations of
non-breeding waterfowl found almost
throughout the year are far larger. They
include several hundred thousand sea-
ducks which undergo a wing moult in
summer, and in addition hundreds of
thousands of ducks and coot and tens
of thousands of swans and geese visiting
Denmark during autumn, winter and
spring. Some are only present during their
passage between northem breeding
grounds and winter quarters further
south and southwest in Europe, while
many spend the winter in Denmark. The
country has a long tradition of waterfowl
shooting, and as regards the increasing
interest in bird-watching, waterfowl re-
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present a natural resource of great re-
creation value. At the same time how-
ever, the development of modern society
has led to increased pressure on water-
fowl populations, both indirectly through
the destruction of wetlands, and more
directly through increased disturbance,
shooting, and pollution.

In recent years, both the public and
the authorities of most countries have
come to understand the importance of
maintaining large and varied waterfowl
populations. It has also been realized
that only by collection of quantitative
and qualitative information on bird pop-
ulations can the fundamental require-
ments of waterfowl be considered in
plans for the utilization of natural re-
sources. On this premise the Internatio-
nal Waterfowl Research Bureau (IWRB)
was founded about twenty-five years
ago, and during the last ten to fifteen
years in particular this body has promp-
ted authorities and research workers to
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initiate and co-operate in research pro-
jects, of which the present study forms
part.

Waterfowl research in Denmark is
mainly conducted by the Zoological Mu-
seum in Copenhagen (ZM), Dansk Orni-
thologisk Forening (DOF), and, in parti-
cular, at the Game Biology Station (GBS).
All three institutes have begun new pro-
jects in recent years, (especially since
1960), and with reference to the above-
mentioned problems, the mapping of im-
portant bird-breeding areas including
wetlands (DOF), the surveys of non-
breeding waterfowl (GBS), and the in-
tensified ringing of waterfowl (ZM,
GBS), have been emphasized.

In 1963 the Game Biology Station ini-
tiated counts of visiting geese, and much
of the information obtained has been
dealt with in reports by Mrs. MerTE Fog,
who has been in charge of this project.
In 1966 a general survey of the size and
distribution of the non-breeding popula-
tions of all Anatidae was started, and
in subsequent years this programme was
gradually expanded to cover other aspects
of waterfowl populations in Denmark.
The present report summarizes the results
obtained during 1965-1973 for ducks,
swans and coot (see Appendix 3 p. 206}.
Published information on geese has been
used in Chapter V, while other waterbirds
are not included in this report.

OBJECTIVES OF THE STUDY

The main objectives of the study during
1965-1973 were:

1} estimation of the size of the water-
fowl populations occurring during au-
tumn, winter and spring, and study of
their seasonal and annual variations.

2) study of the geographical distri-
bution of waterfowl and classification
of the different wetlands, according to
their importance for waterfowl.

Data on waterfowl populations were
obtained by monthly ground counts
during Sept.—April in selected inland and
coastal areas, and by all-year aerial
surveys over coastal and offshore waters.

3) estimation of the size, geographical
distribution and monthly and annual
variations of the bag of each species of
duck, and evaluation of the impact of
shooting on the duck populations.

Information on the kill was obtained
from the official bag-record, supple-
mented by special surveys: a) a question-
naire survey to sportsmen about the bag
of diving ducks other than S. mollissima
in five seasons (1966/67-1970/71), and

b) analysis of game-dealer data concern-
ing the bag of dabbling ducks other than
A. platyrhynchos in three seasons (1969/
70, 1970/71, 1971/72).

4} study of the levels and annual varia-
tions of the juvenile production in ducks,
and evaluation of the importance of this
factor to the size of the winter population
and the kill.

This study primarily covered diving
ducks, for which data was obtained by
examination of bagged birds in five sea-
sons (1968/69-1972/73). Additional in-
formation on seaducks was obtained by
examination of birds killed in oil disa-
sters, and in addition a small sample of
bagged dabbling ducks (except A. platyr-
hynchos) was obtained in three seasons
(1970/71-1972/73).

5) establishment of methods by which
annual variations and long-term trends
in population sizes and kill, and variation
in production, could be studied in future.

Information on mortality etc., as illu-
strated by ringing data, has not been used
in the present study.
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The three first chapters of this report
describe the methods and materials of the
three main parts of the study, the water-
fowl population survey (Chapter I}, the
waterfowl kill survey (Chapter II}, and
the production survey (Chapter III).
Chapter IV summarizes the main results
for each species of duck and swan and
the coot, and Chapter V comprises a sur-
vey of the most important areas in Den-
mark and its surrounding waters. Finally
Chapter VI contains a discussion of the
results and conclusions.

In addition to the main projects out-
lined above, the following specialized
studies treated in earlier reports were
conducted during 1966~1973: a) the size
and distribution of the population of
S.mollissima breeding in Denmark (JoEn-
sen 1973 b). — b) the distribution and
numbers of seaducks moulting in Danish
waters (JEPSEN & JOENSEN 1973, JOENSEN
1973 a), — and ¢) the problem of oil pol-
lution in Danish waters, with special
reference to the impact of major disasters
on the winter populations of seaducks
(Joenseny 1972 a, 1972b, 1973 c). Pre-
liminary reports on the waterfowl counts
were published annually (Joewsen 1967-
1973, and 1968), and in another report
some of the main aspects of the present
study have been summarized (Joensex in
press).

Some comments on the use of aircraft

for waterfowl surveys may be given here.
The Game Biology Station started this
method in 1966 by hiring aircraft. From
1968 the Royal Danish Airforce and the
Station initiated a joint programme, with
the purpose of reducing the number of
collisions between aircraft and birds. Sta-
tistical information from bird-strike re-
ports showed that the more or less per-
manent concentrations of waterbirds pre-
sented a major hazard to aviation, and
among several projects, the mapping of
bird concentrations was given high prio-
rity. For this reason the Royal Danish
Airforce assigned a large amount of
flying time to the study, which together
with surveys from aircraft hired by the
Game Biology Station served two func-
tions, viz. to create a basis for improved
flight safety, and to collect data for the
waterfow] population survey. Also omi-
thologists doing military service were
participating in the project. The bird-
strike aspects of the surveys have been
treated in maps showing bird concentra-
tion areas which are particularly hazar-
dous to aircraft on low-level missions,
published by military and civil aviation
authorities (Air Information Publication,
AIP Denmark 1970 and 1973. — Flight
Information Publication, 1973. — Official
Danish Low Level Charts, 1971 and 1973)
(AnON).

ACKNOWLEDGEMENTS

The present report is the result of the
contribution of several thousand people,
who provided information and co-opera-
ted in various ways to establish a sound
basis for the future conservation and
management of waterfowl in Denmark.
So many have contributed that it is not
possible to thank them all individually.
The author is most indepted to them
all, and it has been of great satisfaction

8

to work on a project which created so
much interest and voluntary effort.

In particular the author would like to
thank Mr. EsBe BocesjerG HANSEN, who
has been attached to the waterfowl sur-
vey at the Game Biology Station since
1969. Great admiration is due him for
his initiative and never-failing efforts to
obtain information in the field, whether
from the ground, at sea or in the air, —



Waterfowl Populations in Denmark 1965-1973

and for his excellent organization of the
tedious compilation of endless amounts
of count data.

Counts on the ground were conducted
by several hundred people, many of
whom worked voluntarily on the project
year after year. They are all to be thank-
ed, and particularly the organizations of
Dansk Ornithologisk Forening and Na-
tur & Ungdom for their help in recruiting
counters among their members. Thanks
are also due to the game advisers and
wardens, who covered most of the game
reserves, and to Mr. PeLie ANDERSEN-
Haritp, who organized counts on Sea-
land in the first years of the study.

The author is greatly indebted to the
Royal Danish Airforce and the Army Air
Corps for supplying aircraft and man-
power for the joint effort to solve the
problem of bird-strikes and to collect data
for the waterfowl population survey.
Thanks to Lt.Col. E. P. ScunEeIDER, chair-
man of the Bird-Strike Committee Europe,
this has been a most inspiring and success-
ful co-operative project. Thanks are also
due to the many pilots, both military and
civil, whose interest in the project and
professional experience have been essen-
tial for the very specialized type of flying,
often under marginal conditions. The au-
thor is most indebted to Messrs. I CLAvs-
AGER, P. Unp Jersen, L. Korrecaarp, H.
Noker and F. Sracner, who together with
E. Boceejerg Hansen and himself, acted
as observers in aerial surveys, Thanks are
also due to the drafted ornithologists who
during their time in service worked on
the compilation of count data.

The analysis of the species composition
of the bag of diving ducks is based on

information from several thousand
sportsmen, many of whom also supplied
important additional data. The study of
age~ and sex-composition among bagged
birds is based on material obtained at
the following game firms: MoLLER &
MeLGaarp  (Copenhagen), ANDERSEN &
Scureper (Copenhagen), BarTeLs EFTF.
(Arhus), and Centrumrisk (Svendborg).
The author thanks them all, especially
Mr. J. Pryps (1) and director H. VorBECK
of M@LLER & MELGaARD, who also sup-
plied data from the files, used for
monthly kill indices and the study of
species composition among bagged dabb-
ling ducks.

The author wishes to extend cordial
thanks to the director of the Game Bio-
logy Station, Professor H. M. THAMDRUY,
and to the executive committee of Kale
Jagtgard for encouragement and support
of the project. Thanks are also due to
colleagues at the Game Biology Station,
in particular Mr. BirGer Jensen, for many
inspiring discussions during the study
and criticism of the manuscript of this
report. Mr, H. Noer helped in the stati-
stical treatment of data on species com-
position of the bag, and Mr. L. FERDINAND
supplied unpublished data on the breeding
populations of some waterfowl species,
and both are to be thanked.

Lastly, thanks are due to Mrs. SusanNE
Lyrxe-Hansen who typed the manuscript
and did much of the editorial work, Mr.
Axer MorTensEN who translated the
Russian summary, Dr. RoserT Russer for
linguistic criticism of the English manu-
script, and Mrs. Hanne Virus Joewsen,
who helped with the diagrams and maps
for this report.



Chapter I

The waterfowl population survey

The present report describes the results
of waterfowl counts during the period
September 1965-April 1973. The data
were obtained 1) by ground counts once
a month from September to April in
selected inland and coastal areas, and 2)
by aerial surveys over coastal and off-
shore waters. In nine country-wide sur-
veys, data from aerial surveys and
ground counts were combined to estimate

the size and distribution of the total
waterfow! population in the whole of
Denmark and large parts of its surround-
ing waters. Aeral surveys have only
been conducted on a rather limited scale
in Europe, and therefore particularly the
method and accuracy of this type of sur-
vey is treated in some detail in the pre-
sent report.

GEOGRAPHICAL DIVISION

It became evident after some survey ac-
tivity that for treatment of the growing
amounts of data, it would be necessary
to adopt a geographical division of water-
fowl habitats in Denmark, based both on
biotope criteria and on methodological
aspects, particularly those connected with
aerial surveys. In the system introduced
in 1969, and to which also previous in-
formation has been transferred, the coun-
try and surrounding waters were divided
into 18 districts, 54 sub-districts and
approximately 1,600 units. Districts and
sub-districts are shown in Fig. 1. The di-
vision into districts is primarily based on
biotope criteria, for example most inland
habitats being separated from coastal
areas. The smaller sub-districts are also

separated on biotope criteria, but their
size 15 limited to an area which can be
covered with aircraft in one flight. The
division into units is based on both bio-
tope and survey criteria. One unit mostly
comprises one small lake, or, in the case
of larger lakes or coastal habitats, only
those areas which can be surveyed by
ground counts from a few points along
the shore. Such umits are often very small,
whereas in offshore waters surveyed only
from aircraft they are considerably larger.
The code used for the geographical classi-
fication comprises a capital letter for the
district, followed by a small letter for the
sub-district and a two-figure number for
the unit. For example, the Kale estate
with its ponds is one unit, coded »Fa 10«.

CLIMATIC CONDITIONS IN WINTER

Some meteorological data on the eight
count seasons are presented in Tablel,
and the ice-conditions in Danish waters
as recorded in country-wide waterfowl
surveys in winter are illustrated in Fig. 3
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p. 21. Such information is essential for
understanding aspects concerning both
the waterfowl populations and their uti-
lization by shooting, and is touched upon
in several connections in the following
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Fig. 1a. Map of Europe showing the position of
the study area, January isotherms (5%, 0°, and
—5% (), and the distribution of salt water areas
with less than 40 m. depth (black), see Fig. 72
p. 133.

Fig. 1b. The division of Denmark and its sur-
rounding waters into districts and sub-districts
used in the waterfowl counts.

kel ~ =] O [=] ™ o™ en Td
2 = 2 2 LN = N iy =
iy O [ oo o o i (o] o
hral ] D O \O [ P~ [ [=]
(=23 (=23 N o (=3 [} (=) L) z
i i — ™ — ™ — —t
No. days with frost Sept—April 112 72 83 109 105 69 76 65 96
No. days with max. 0° C. 44 8 18 30 57 19 17 1 24
Amount of cold (see note) 163 32 94 116 208 84 133 59 102
No. days with windforce 226, Beau-
fort scale, Oct.~Feb. 14 17 21 11 21 20 28 20 20

Table 1. Meteorological data illustrating the severity of the winters 1965/66 — 1972/73, and the fre-
quency of strong winds in the corresponding diving duck shooting seasons. From »Statistical Year-
bock« and Statens Istjeneste. — Note: Amount of cold = The product of the mean temp. {° C.)) of
the frosty period and the number of days of the period.

chapters, It is seen that the eight winters
illustrate the extremely variable con-
ditions occurring during winter in Den-
mark. For example, five seasons were
close to the normal (mean) conditions,
but the period also includes two very

mild winters {1966/67 and 1972/73) with
very little ice in Danish waters, and a
very severe winter (1969/70) during
which large stretches of open sea were
covered by ice (see p. 158).
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Monthly ground counts 1965/66-1972/73

In the winter of 1965/66 ground counts
were conducted in various areas, inclu-
ding several wetland reserves. In 1966/67
the Game Biology Station initiated a pro-
gramme of monthly ground counts, and
in 1967/68 the number of count localities
was increased considerably and has re-
mained high in succeeding years. In the
annual reports of the Station »Dansk
Vildtforskning«, preliminary reports on
count activities with maps showing count
localities have been given (Joensen 1967—
1973). Here only a brief summary of
activities in eight seasons (1965/66—
1972/73) is mentioned.

Some important areas in western and
northern Jutland have been covered by
staff of the Station, and in most wetland
reserves counts were conducted by game
advisers or wardens. However most lo-
calities were covered by amateur orni-
thologists, sportsmen, foresters and
others who voluntarily joined the pro-
gramme. Since 1967/68 150-250 persons
have participated annually, and the total
number in all seasons exceeds five hun-
dred people.

The count season included eight
months (September—April), the intention
being to cover each locality once a month.
The count date (the international date)
was the Sunday nearest to the 15th of
the month. In practice however, adverse
weather conditions and other factors
often caused alteration of the count dates.
Approximately 75% of the counts were
conducted within a five day period
around the actual count date.

In Table 2 information on the activities
in each count season and each geogra-
phical district is given. In the last six
seasons about five hundred localities
have been covered annually. About 60%
were covered more than four times, and
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25%g in all eight months during the count
season. The total number of reports is
16,500, each of which represents one
locality in one month, and in addition
repeat surveys during September—April
resulted in about 500 reports, and counts
during May—August in about 1,000 re-
ports.

In planning the monthly counts, loca-
lities known to be important waterfowl
haunts were selected in particular, and
the most important areas were covered
in almost every season. In addition, many
types of habitat apparently of little im-
portance were included.

The material available after eight sea-
sons represents both a very large number
of localities and a great variety of bio-
topes. Practically all lakes of more than
0.5 km? in area were covered in at least
three count seasons, and large amounts
of data were also gathered from many
smaller lakes, ponds, moors and streams.
All types of coastal biotopes have been
surveyed, and particularly important
marshlands, fiords, bays, coves and shal-
low tidal waters were covered for several
seasons in succession.

The total number of geographical units
represented in the material exceeds 900,
of which 60%0 were covered more than
ten times during the whole period 1965-
1973. Table 2 {right column) shows that
in most districts, ground count data were
available from a large proportion of the
geographical units. However, partjcularly
in districts D, H and L, the valués were
low. Nearly all the important localities
in these districts were in fact covered,
but data from secondary waterfowl habi-
tats were scarce compared to other parts
of the country. For districts D and H this
was primarily caused by an absence of
local contributors.
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: 5§

District 1965/66 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 1972/73 5 §

1-4 5-8 1-45-8 1458 1-45-8 1-45-8 1-45-8 14 5-8 1-4 5-8 = g:‘
A - - 17 4 30 12 23 12 24 5 6 5 4 7 21 10 73
B - - 12 4 9 10 17 4 11 1 8 10 18 4 8 12 66
C 0 4 22 8 8§ 29 19 44 16 33 17 Bl 39 38 44 36 67
D 1 - - - - 22 - 3 1 6 - 5 3 5 22
E 6 2 13 5 4 9 16 12 24 12 14 15 11 1 12 8 41
F 12 4 32 12 24 22 24 32 19 23 11 20 12 I8 13 15 58
G 16 1 9 13 33 35 13 45 27 53 13 52 14 52 17 47 5§59
I -1 3 2 - 7 - 7 3 4 3 4 - 5 2 4 12
] 8§ 2 21 3 6 33 23 49 12 35 17 42 4 25 12 32 75
K 14 3 9 6 5 12 1 14 4 16 3 8 4 4 3 8 60
L 8 1 1 5 1 7 2 9 4 4 3 5 3 6 i 5 30
M - 5 7 10 3 16 13 11 6 15 3 13 7 12 9 12 66
N 3 - 1 - 12 5 8 4 8 6 7 8§ 11 5 3 7 48
O 9 4 5 6 5 16 8 16 15 15 12 24 13 22 11 20 73
P - 1 7 4 11 6 1 6 4 7 6 5 3 15 7 15 53
R 51 3 23 15 30 3¢ 15 31 36 40 21 50 21 40 29 41 90
S 1 1 12 3 22 4 5 i 6 4 4 4 4 2 3 5 70
T - 2 - 2 25 3 15 5 13 8 13 16 2 16 6 10 51
Subtotal 139 34 174 102 228 262 205 304 232 284 162 338 170 287 204 292
Total 173 276 490 509 516 500 457 496 59
Covered
8 months 26 40 119 152 118 170 157 169
No. reports 484 1012 2216 2592 2424 2746 2483 2494

Table 2. The number of localities covered in each season from 1965/66 to 1972/73 by ground counts.
For each district (see Fig. 1} the number of localities covered 1-4 and 5-8 months in the season
respectively is given. Total number of localities covered in all eight months is given below (used
for monthly count indices). Right column: The percentage of geographical units for which ground

count data has been obtained.

Aerial surveys

The coastline (about 7,300 km) and the
presence of huge areas of shallow water
far from the coast (see Fig.72 p.133)
imply that a large proportion of the
waterfowl occur in areas which cannot
be covered from the ground, and such
populations can only be satisfactorily
mapped and assessed using aircraft (Joen-
sEN 1968).

Before 1966 aircraft had only been
used in Denmark in connection with stu-
dies of particular species. When the

waterfowl population survey started that
year, the Game Biology Station began
methodological studies on the use of air-
craft in general waterfowl surveys. In the
following years survey activities gradu-
ally increased, and aircraft became a rou-
tine instrument in surveys without which
we would today still have very little idea
of the size and distribution of waterfowl
populations in Danish waters.

Although the primary purpose of the
aerial surveys was to estimate the num-
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bers of ducks, swans and coot, many
other species were also recorded. Data
on geese (particularly B.bernicla) have
been used in the goose survey at the
Game Biology Station (Foc 1967, 1971).
In addition the material comprises very
valuable information on Phalacrocorax
carbo (see JoENsEN 1968 p. 64-65), some
species of waders, gulls, and seals (Phoca
vituling). Although Gavia spp., Podiceps

spp. and Alcidae are difficult to observe
from aircraft, some data are also avail-
able on these species. In the present re-
port only data on ducks, swans and coot
have been used.

In the following chapters the method
and accuracy of aerial survey will be dis-
cussed, and later (p.17) an account of
the survey activities in the period 1966-
1973 is given.

METHOD

The method of conducting aerial surveys
of waterfowl] has been described in a pre-
vious report (Jornsen 1968), and only
a brief summary is given here.

Two types of single-engined high-
winged aircraft were used: 1) CESSNA
172 (hired by the Game Biology Station),
which seats up to four persons and has
an endurance of approximately five hours,
This aircraft was mostly used in regions
where its long endurance and the possi-
bility of having two (and even three)
observers besides the pilot were advan-
tageous. 2) The KZ VII supplied by the
Royal Danish Airforce and the Army
Air Corps, which seats two persons and
has an endurance of two hours, This type
has mostly been used in areas where its
lower speed and excellent performance
are advantageous, but the presence of
only one observer besides the pilot pro-
longs the time of coverage compared to
that of the Cessna.

Only professional pilots with long
experience in low flying were engaged
in the surveys. The aircraft were equipped
with radio, and each crew member had
a waterproof immersion suit, crash
helmet, life jacket with emergency trans-
mitter and a one-man dinghy. Since most
surveys were conducted over offshore
waters, often in unfavourable winter
weather conditions, the safety measures
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taken were considered very important. In
later years both pilots and observers have
participated in life-saving drills at sea
arranged by the Airforce. During nearly
one thousand hours of flying only one
major incident was experienced, when in
Nov. 1969 an aircraft landed in the sea
due to engine failure. It was severely
damaged but the three crew members
were uninjured.

Only a small number of observers, all
carefully trained, have participated in
aerial surveys. As a result, more than
three-quarters of all survey time has
been performed by observers with more
than 75 hours of survey experience. The
importance of this point will be fully
understood when considering the duties
of the first observer, seated beside the
pilot in the aircraft. They include flight-
planning before and during the flight,
navigation and instruction of the pilot,
spotting of the majority of birds, deter-
mination of species and estimation of
flock size, dictation into a tape-recorder
of observations made by himself and
other crew members, constant recording
of the flying route (drawn on a map) and
the location (geographical unit) of all
flocks, recording of ice-cover and weather
data, and after the flight, the preparation
of a report. The first observer's acquain-
tance with the areas to be covered and
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his experience in estimating flock size
are of particular importance.

The altitude of the flight path depends
on weather conditions, type of habitat

and the species involved, but is generally
150-300 feet above sea-level. During
conditions of flat calm sea, altitudes of
400-600 feet are often advantageous.

ACCURACY OF AERIAL SURVEYS

The experience gained in the first two
years concerning accuracy of aerial sur-
veys was described in a previous report
(Joensen 1968). Since then further studies
have been made, which in most respects
confirm the earlier results, although the
impression from later surveys, often con-
ducted under less favourable conditions,
is that accuracy in practice is often less
than originally assumed.

In the following, the most important
points concerning accuracy of counts by
experienced observers are discussed.

1} Species identification in general
presents no major problems, because in
aerial surveys the birds are closer than
in most ground counts, and also viewed
from a more favourable angle, in which
details such as wing patterns are more
easily seen. The different species gene-
rally occur in separate groups although
dabbling ducks in particular are occa-
sionally found in mixed flocks. In such
cases the proportion of each species
can be difficult to estimate. The three
species of swans also often occur together,
and accurate distinction requires very
close observation. In most cases »un-
determined swans« have been classified
as C. olor (the most numerous species),
and the numbers of C.cygnus and in
particular C. columbianus are undoubted-
ly often under-estimated. This was par-
ticularly the case in Jan. 1969 (see p.123),
when the species of most swans observed
in the south-eastern part of Denmark was
undetermined.

2) Species generally occurring in small
numbers and/or widely scattered will

often be overlooked, particularly when
they constitute a small proportion of the
birds in the area (e.g. A. clypeata and M.
albellus, and in some areas also CI hye-
malis and M. serrator).

3) The recording efficiency varies with
the conspiciousness and behaviour of the
species. For instance Cl hyemalis, B.
clangula and occasionally M. nigra under
certain conditions of light are well-ca-
mouflaged and often readily dive or take
off and fly away when approached by
the aircraft, and are thus often over-
looked. In contrast T. tadorna, S.mollis-
sima and the swans are very easily
spotted.

4) The accuracy of flock size estimates
has been checked in a large number of
cases, and the results reported earlier
(JoensEn 1968) are generally valid for
experienced observers. Since 1968 esti-
mates of very large flocks (10,000-50,000
A marila and 5. mollissima} have been
checked with photographs in about 25
cases, In half of the cases, the visual
estimates were within £ 25% of the
actual number, but in half of the cases
the discrepancy was greater and most
often the flock size was under-estimated
by the observer. Under-estimates were
particularly found with very large flocks
of 30,000-50,000 birds, and this ten-
dency is probably linked with a degree
of caution on the part of the observers.
In other words, even the most experien-
ced observer does not really believe the
existence of such huge concentrations,
and his caution will reduce the size of
the estimate.
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All checks were made in excellent
weather, and there is no doubt that the
tendency to under-estimate huge assem-
blies of birds becomes even more pro-
nounced in less favourable weather (see
below). The results of comparisons sug-
gest that species frequently occurring in
large flocks are generally under-estimated
(A. marila, S. mollissima and M. nigra in
particular). No doubt the low numbers
of 5. mollissima recorded in the first two
country-wide surveys (Nov. 1967 and
Jan. 1968, Joewsen 1968) can partly be
ascribed to this factor. Although in later
surveys observers have become aware of
this tendency and probably produce better
estimates, the bias towards under-estima-
tion of huge flocks is still a reality.

5) The weather is a factor which con-
siderably influences recording efficiency
(JoEnsEN 1968), particularly of seaducks
during their flightless period in summer
(Joensen 1973 a). Most surveys are there-
fore conducted in favourable weather
conditions. However, some flights were
conducted during less favourable weather,
particularly during country-wide surveys
(see p.21) carried out to cover all rele-
vant waters within the shortest possible
period. Since the alternative often was
to omit an area from the surveys, it was
decided that even a flight under rather
poor conditions would supply some valu-
able information. In some cases a poor
survey could be replaced by a survey later
in the month under better conditions, but
this was not always practicable. The re-
cording efficiency drops considerably
with reduced visibility and light, with
increased wind and wave action, and
with precipitation. The worse the con-
ditions are, the fewer birds are recorded,
and the sensitivity varies from species to
species. Yor ClL hyemalis, M. nigra, M.
fusca, B. clangula and M. serrator a signi-
ficant drop in efficiency already starts at
windforce 3—4 (Beaufort scale), and again
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T. tadorna, S. mollissima and the swans
provide a contrast, although the recording
efficiency of these species is also affected
by the weather. By intensifying the aerial
survey (routes closer together, and repeat
coverage of particular areas) it is often
possible to compensate for the low re-
cording efficiency, but not for all species.

In summary, the following points are
important for understanding the accuracy
of aerial surveys: Since birds are invari-
ably overlooked, all estimates must be
regarded as minimal. Under-estimates are
much more common than over-estimates
and vary with the species, the degree of
gregariousness and the weather. The best
overall estimates are probably obtained
for the swans and for species generally
occurring in flocks of 100-1,000 birds
(e.g. A.platyrhynchos, A, acuta, A. pene-
lope, T.tadorna, A. ferina and M. mer-
ganser). Species mostly occurring in very
small numbers and with a scattered distri-
bution are often overlooked {e.g. A. cly-
peata, CL hyemalis, M. serrator and M.
albellus). Large flocks are generally un-
der-estimated, and particularly those spe-
cies which frequently occur in concentra-
tions of tens of thousands are under-
estimated (A.marila, M. nigra and S.mol-
lissima). Weather conditions considerably
influence the recording efficiency, and
for many species estimates obtained in
poor weather are not comparable to
estimates obtained in favourable (good
to excellent) weather (see p. 17).

It is characteristic for all the various
factors reducing accuracy (= recording
efficiency) that there is no possibility of
numerical correction. Although aircraft
survey is the only method by which a
large proportion of the waterfowl in
Danish waters can be counted the data
obtained must be regarded as minimal
and very approximate. Comparisons of
results from different surveys should
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therefore only be made in cases where
weather conditions and the degree of
coverage are the same, and even in such
cases apparent differences in bird num-

bers present should only be considered
reliable when there is a considerable
difference between estimates.

AERIAL SURVEYS, SEPT. 1966-TAN. 1973

The present report describes data ob-
tained from aerial surveys during Sept.
1966 to Jan. 1973, In this 64/2-year period
a rotal of approx. 950 hours were spent
in the air, of which actual survey time
comprised approximately 750 hours, the
rest covering transportation time between
airfields and coasts, Survey activities are
illustrated in Table 3-4, and Appendix 1
p. 198 gives information on each flight
in the months Oct—April. Similar infor-
mation on surveys during summer (May-
Sept.) was given in a previous report
(Joensen 1973 a, Appendix 1).

The weather conditions for each aerial
survey were evaluated and described with
a Roman numeral code as follows; III:
Excellent weather, ie. visibility more
than ten km, no precipitation, very little
or no wind and no wave action (both
during summer and winter very high re-
cording efficiency possible for nearly all
species). — II: Good weather, i.e. visibility
more than three km, no precipitation,
wind force not exceeding 3-4 (Beaufort
scale) or causing only little wave action
(recording efficiency during winter high
for most species, although somewhat re-
duced for some species, see p.16). — I:
Poor weather, i.e. visibility less than
three km, combined with precipitation
and/or strong winds and much wave ac-
tion (recording efficiency reduced for
most species}. Light conditions, particu-
larly the amount of disturbing reflection,
have also been considered in this classi-
fication. The degree of coverage of sub-
districts has been described in Appendix
1 as 1 = less than 25% of the water-

fowl habitats covered (mostly transects),
2 = 25-75% covered, or 3 = 75-100%,
covered.

Country-wide surveys

More than half of the total flying time
was used in nine country-wide surveys,
where results from two or three aircraft
operating simultaneously were combined
with data from ground counts to illu-
strate the distribution and size of total
populations. It was intended to cover as
large an area as possible within the
shortest possible period. Although some
surveys covered more than one month,
in this report they are referred to as Nov.
1967, Jan. 1968, Nov.1968, Jan. 1969,
March 1969, Nov. 1969, Jan. 1970, Jan.
1971 and Jan.1973. A survey was also
begun in Jan. 1972, but owing to adverse
weather only one-third of the relevant
areas could be covered.

The two first country-wide surveys
were described in an earlier report (JoEn-
seN 1968), and here only a brief account
of all surveys is given. Background infor-
mation is provided in Table4, and the
areas covered with aircraft in the last
seven surveys are indicated on maps
Fig. 2.

Coverage: With the exception of March
1969, when some important waters in
the south-eastern part of the country
could not be covered, all country-wide
surveys included most of the important
fresh-water habitats and also practically
all important salt-water areas within 5-8
km of coasts. Only some coasts of little
importance were left out in some surveys
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(west coast of Jutland north of Blavands-
huk, and some coasts of NE. Sealand and
Bornholm). For the large majority of spe-
cies, which are confined to the habitats
mentioned, all relevant haunts were
covered. A possible exception is A. pla-
tyrhynchos, which occasionally occurs in
inland waters omitted from the survey
(particularly in Nov., see p. 68). The

coverage of offshore waters further away
from the coasts varied much and was
generally less complete. In Nov. 1967,
Jan. 1968 and Nov. 1969 fewer areas were
surveyed and generally more superficially
than in the other five surveys. In all
surveys some shallow offshore areas were
omitted, particularly in the northern and
central Kattegat, For species occurring

cont.’p. 21
Country-wide Other surveys
Year May—Sept. surveys Jan., Jan.~April and Total
March and Nov. QOct.~Dec.
1966 372 - 716 10/8
1967 22121 44142 26/21 92/84
1968 24/21 108/91 10/9 142/121
1969 51/44 178/125 31/23 260/192
1970 62/51 54/44 54/39 170/134
1971 41/35 69/50 39/29 149/114
1972 5/3 - 40/29 45/32
1973 not includ. 74/55 not includ. 74/55
Total 2081177 5271407 207/156 942/740
No. in
District Jan. Feb. March April  May-Sept. Oct. Nov Dec. Total country-wide
surveys
A 6 3 4 2 11(12) 3 4 3 36 (37) 9
B 6 3 3 3 13 34 4 3(4)  38(40) 9
C 7 1 2 1 14(16) 3(4) 4 1 33 (36) 9
D - - - - 1 - - - 1 -
E 7 1 3 1 12 1 3 1 29 9
F 7 2 3 - 13 4 3 3(4)  35(36) 9
G 5 - 1 1 - - 2 - 9 8
H 2 - - - - - - 2 2
I 5 - 1 - 3 - 3 - 12 9
K 5 - - - 4 - 3 - 12 8
L - _ - - — - - — - -
M 6 - 1 1 6 - 3 - 17 9
N 5 1 1 - 5 - 3 - 15 9
O [ - 1 1 4 - 3 - 15 9
P - . - - - 1 - 1 1
R 6 - 1 - - - 2 - 9 8
S 6 1 1 - 7 1 3 1 20 9
T 2 - - - - - 1 - 3 3

Table 3. Summary of aerial surveys Sept. 1966 — Jan. 1973. Top: The number of flying hours / sur-
vey hours in May—Sept. (see JoeNsen 1973 a p. 39, Appendix 1), country-wide surveys (see Table 4),
and other surveys Jan.—April. — Bottom: The number of months in which aerial surveys were con-
ducted in each district (in cases of more than one flight in one month of a year the number of flights
is given in brackets). For details see Appendix 1 p. 198.
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District November 1968 January 1969 March 1969 November 1969 January 1970 january 1971 January 1973
ASM W GC TU|[ASM W GC TU|ASM W GC TU|ASM W GC TU|ASM W GC TU|ASM W GC TU|ASM W GC TU
A 118 e 12 53[125 e 16 54)117 g 12 46(203 g 12 46(140 g 6 60{220 g 12 59|141 e 16 56
B 72 e 5 39} 75 g 7 411128 g 5 34[160 e 4 37| 9 g 6 511 74 g 8 381194 e 5 37
C 454 ge 56 1161310 g 58 116[294 e 54 1121428 gp 45 108|282 e 51 126|388 ge 60 119|500 ge 35 113
D - -3 3 - - 2 2 - - 1 1 - - 4 4 - - 3 3 N - 6 - - 6 6
E 343 g 19 66287 e 18 68|234 e 10 58318 g 14 65(260 e 15 65|430 g 17 65|38 g 10 65
F 404 g 35 120|344 g 32 124|230 g 41 938|308 g 20 92495 gp 27 117|390 g 31 113|641 g 17 114
G 19 e 59 64 6 e 69 69| 15 e 44 44 5 e 55 58| 15 e 53 57| 73 ge 58 75 5 g 49 51
H - - 7 7 4 e 8 13 - e 5 5 - - 5 5 - - 2 2116 g 6 12 - 4 4
I 292 e 54 981269 g 48 96|115 g 50 781440 g 39 90{405 g 44 100]274 ge 44 94{275 e 31 98
K 290 e 22 62)226 e 15 63 - - 21 21:270 g 21 601173 g 18 601190 g 16 50(303 ge 15 59
L -~ - 10 10 e 8 8 - - 8 8 - 5 5 e 5 5 - - 7 7 - = 4 4
M 249 g 18 54174 e 23 53] 34 g 15 26(248 g 20 53[128 g 28 56(175 g 24 48/204 g 14 53
N 123 g 11 37|152 e 10 40| 55 g 7 33|225 g 8 38|18 g 14 44160 g 14 41|236 g 13 42
O 276 g 24 58|256 e 25 55(133 e 20 33|267 gp 26 57|165 g 26 60178 g 32 57268 g 24 62
P 5 e 9 11 - - 9 9 - 9 9 - - 14 14 - - 10 10 - - 13 13 - — 16 16
R 176 g 38 53|128 e 32 50| 53 e 30 34| 8 g 43 58| 95 g 40 55[/119 e 42 55| 65 g 40 49
5 213 g 1 40{209 ¢ 1 46(276 g 2 43(180 g 6 40(183 g 7 431298 g 4 45108 g 5 38
T - —~ 15 15y 8 g 10 20 - = 7 7 - - 8 8 - - 14 14 - = 16 14 - - 14 14
Totals:
Aerial survey, hours 50:28 44:05 28:55 52:17 43:37 49:45 55:26
Flying time, hours  63:19 60:45 40:15 77:25 54:00 68:52 74:02
Ground-count units 398 391 341 349 369 410 318
Total count units 906 927 690 838 928 913 881
Weather: no. coastal
sub-district with

excellent 18 24 16 4 12 8 17

good 23 18 19 32 28 31 24

poor - - - 5 2 - -

HOURS
15~

0=
5~ II l
k] 20 10 ., 20 cep T T4 20

MARCH 1969

NOV. 1968

JAN.12E9

20 OV GEC. 9 20 20 3o

NOV, 1969

JAN. 1970

JAN. 1971

HauRS

-15

-10

~8
° an FEB. PR rep.

" AN, 1973

Table 4. Data on survey activities and weather conditions during country-wide surveys. — ASM: No. minutes of aerial survey. — W: Weather con-
ditions {e excellent, g good, p poor, see p. 17. — GC: No. units covered in ground-counts. — TU: Total no. units covered. — For geographical di-
stricts see Fig. 1 p. 11. — The diagram below shows distribution of aerial surveys.
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MARCH 1969
29 survey frs.

NOYV, 1969
52 survey brs)

NOV. 1968
50 survey hrs.

Aerial coverage in

country-wide surveys

JAN. 1973
55 survey nrs.

JAN, 1970
L survey hrs;

JAN, 1968
L4 survey hrs,

Fig. 2. Aecrial coverage (hatched areas) in seven country-wide surveys.
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Black

continuous ice (often with small
isolated open areas), dotted == dis-

surveys.
continuous drift-ice.

brackish waters as recorded during
———
50 KM

Fig. 3. lce conditions in salt- and

country-wide

JAN. 1973

MARCH 1969

JAN. 1971

JAN. 1968

JAN. 1970

in these habitats (CL hyemalis, M. nigra,
M. fusca and S. mollissima in particular)
some important concentrations may well
have been omitted from the country-wide
surveys.

Weather conditions varied consider-
ably (Table 4). They were very favour-

able in Jan.1969, but generally less fa-
vourable in Jan. 1970, Jan. 1971 and in
particular Nov. 1969. The variation in
aerial survey time (44-55 howrs, except
for March 1969), was caused by the fact
that adverse weather prolongs the flying
time necessary for satisfactory coverage,
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while extensive ice-cover reduces it

(Fig. 3).

Duration of the surveys varied from
two weeks (Jan. 1970, Nov. 1967) to six
weeks (Jan. 1969, Nov. 1969 and Jan.
1973). Bird movements in the course of
the survey can obviously influence the
accuracy of estimates for total popula-
tions, but it was possible only in a few
cases (e.g.sudden changes in the ice situa-
tion) to consider possible shifts in the
populations in connection with the de-
tailed description of bird numbers (Chap-
ter IV). In general this factor has been
excluded from the analysis.

Appendix 2 p. 199 gives information
on the number of waterfowl recorded in
each district in the last seven country-
wide surveys, and total numbers are sum-
marized in Table 5.

Other nerinl surveys
Table 3 gives information on the annual,
monthly and geographical distributions

of all aerial surveys. It is seen that apart
from the country-wide surveys which
covered all parts of the country, survey
activities varied considerably from di-
strict to district, In the Waddensea (di-
strict A} and the fiords of western Jut-
land (B, particularly Ringkebing Fjord
Bb) a very large number of surveys were
conducted. During three years (Nov.
1968-0Oct. 1971) A+Bb were surveyed
in all except ten months (see Fig. 74 p.
134). The Limfjord (C} has also been
very frequently surveyed although in
many cases not completely, In Oct. 1969,
Sept. 1970, and Oct. 1971 complete sur-
veys were conducted in districts A, B,
and C (see p.24). In the Kartegat (di-
stricts E, F, and 8) a large number of
surveys were conducted, but in other
waters, counts from aircraft outside the
country-wide surveys were few, most of
them being conducted during May—Sept.
in conmnection with a study of moulting
seaducks.

Preparation and presentation of count data

Preparation of count data

The amount of data obtained in water-
fow! population surveys in Denmark
during 1965-1973 is extremely large. Re-
cords of about fifty million ducks, swans
and coot constitute the basis of the pre-
sent report. Naturally it is neither pos-
sible nor reasonable to present all details,
and only some examples and the major
conclusions from a thorough analysis of
the entire material are given in the pre-
sent paper.

Treatment of all data was made manu-
ally, i.e. without the help of a computer.
This is particularly an advantage in the
first phases of a study where methodolo-
gical problems are to be solved, At the
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same time this method prevents full use
of the data, because some of the more
sophisticated analyses are too comprehen-
sive to be made manually.

To understand the use made of the
material, a brief description of the data
treatment is given.

Monthly ground counts: Observation
reports were normally received imme-
diately after the count. By the end of a
count season, data from each month were
transferred to summary tables, each com-
prising one locality. A master-list of count
localities was prepared for each season,
and for each species a similar list includ-
ing all records was compiled. Finally, a
list of all geographical units with infor-
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Nov. Jan. Nov. Jan. March Nov. Jan. Jan, Jan.

1967 1968 1968 1969 1969 1969 1970 1971 1973
A. platyrhynchos 4 1216 899 1738 1436 857 1442 895 1124 1270
A, crecen 174 1 206 3 5 167 X 5 5
A. acuta 38 X 21 3 2 56 - X 1
A. penelope 476 4 415 41 77 261 X 7 30
T. tadorna 72 10 205 204 262 91 28 187 130
A, ferina 125 27 83 33 22 57 101 30 71
A. fuliguln 509 1254 794 1835 1000 953 1962 1327 947
A. marila 35 75 450 510 333 392 1064 44], 809
CL hyemalis ’g 6 26 27 36 22 20 122 59 110
M. nigra = 172 48 864 787 405 1286 1054 954 1481
M. fusca X 224 215 374 147 39 244 183 228 67
S. mollissima 1537 1856 5827 5339 2651 3213 5420 3348 4508
B. clangula 185 637 782 574 312 363 914 415 670
M. serrator 76 16 327 196 132 220 169 188 117
M. merganser 4 132 22 159 101 26 282 228 232
C. olor 411 422 505 674 310 497 692 436 489
C. cygnus 10 99 38 47 63 27 108 78 57
F atra 1263 1249 2699 2072 898 2070 1593 1048 1425
A. querquedula 22 - 12 - - 43 - - 11
A. strepera 6 5 3 - 2 - - - 5
A. clypeata 1790 3 62 2 44 272 21 15 17
N. rufina 4 - - - 2 3 - - -
M. albellns 11 357 138 250 56 7 425 501 206
C. columbianus 213 248 459 427 177 1051 407 729 1113
Total (X 100) 6554 6975 1,5385 1,4106 7496 1,1398 14595 1,0114 1,2431

Table 5. The total number of ducks, swans and coot recorded in Demmark in nine country-wide
surveys 1967-1973. For details in Nov. 1967 and Jan. 1968 see Joensen 1968 p.24-27. Details for
later surveys are given in Appendix 2, p.199. For the numerous species figures are rounded to
nearest hundred, and x indicates 1-49 birds. For scarce species the actual numbers are given. —
Approx. ten million waterfowl were recorded in these nine surveys.

mation of count activities in every season
was made.

Aerial surveys: For each aerial survey
(one aircrafe in one day) a report was
prepared, with information on the num-
ber of each species recorded in each geo-
graphical unit covered. Such reports also
include information on weather, flight
schedule, type of aircraft and crew mem-
bers, and a map showing the flying
route. In addition a summary table with
species totals in sub-districts was pre-
pared.

Country-wide surveys: For each coun-
try-wide survey a list comprising all geo-
graphical units in the country with in-
formation on the number of each species
recorded was prepared, and summary
tables for sub-districts and districts were
compiled. Data from surveys in Jan. have
been used in the European scheme orga-
nized by the International Waterfowl
Research Bureau (see ATKINSON-WILLES
1972).
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Presentation of count data, the maps
Most of the information from waterfowl
counts is presented in maps, of which two
types have been used; a) species distribu-
tion in country-wide surveys, and b)
summary distribution maps based on all
count data.

Species-distribution maps for the first
two country-wide surveys in Nov. 1967
and Jan. 1968 have been published pre-
viously (Joewnsen 1968). The present re-
port comprises species maps for the seven
later surveys, omitting only species which
occur in very small numbers. For dabb-
ling ducks, the results of combined aerial-
ground coverage in Oct. 1969, Sept. 1970
and Oct. 1971 in western, northern and
central Jutland have also been presented
in maps {comprising districts A, B, C, H
and sub-districts Gb, Gd and part of Da).

The species-summary maps are based

on all count data from the months Sept.—
April (May) and illustrate the main
habitats and their relative importance.
For species typically occurring in well-
defined areas (e.g. dabbling ducks in most
districts) black dots have been used. A
symbol for 1,000-2,500 birds indicates
that this number has been recorded re-
gularly (annually), whereas records of
more than 2,500 birds are scarce. For
species with a more continwous distribu-
tion in salt-water areas (most diving
ducks) different degrees of shading have
been used to illustrate the relative density
of birds. Here only the areas regularly
visited by large concentrations are shown,
while smaller flocks regularly (and in
some species large flocks occasionally)
occur outside the shaded areas. Finally,
for some species both dots and shading
have been used in summary maps.

Population indices

MONTHLY COUNT INDICES

Fig. 4 shows monthly population indices
for fourteen species in seven count sea-
sons, expressed as percentage of total
numbers observed in each month. The
index is based on data from monthly
ground-counts and includes only locali-
ties covered in all eight months {Sept—
April). Species occurring in very small
numbers or mostly confined to open wa-
ters are not included. Table 6 gives the
basic data. Altogether records of 4.7
million birds have been used, but the
size of the material varies considerably
from species to species and must be con-
sidered in drawing conclusions. The in-
dices give an approximate picture of ge-
neral trends in numbers throughout the
count season in the localities concerned.
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Although some indices are based on data
from a large variety of habitats, they are
not necessarily typical of the populations
in the whole country. Particularly for
dabbling ducks the low values in spring
are caused by the fact that the birds are
more scattered than in autumn, and that
a larger proportion of the total population
is found outside the important haunts.
Conclusions should therefore be made
with caution, and in general be limited
to tendencies typical for several count
seasons,

The use of ground-count data from in-
land and coastal habitats introduces a sy-
stematic error of under-estimating num-
bers in months when such areas are ice-
covered, particularly Jan. and Feb. In fact
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1966/67 1967/68 1968/69 1969/70 1970471 1971/72 1972/73

Loc, Ducks Loc. Ducks Loc. Ducks Loc. Ducks Loc. Ducks Loc Ducks Loc. Ducks
A, platyrhynchos 43 1846 111 1899 144 1551 99 1299 158 1817 147 1653 148 1683
A. creces 25 246 70 521 77 128 56 114 88 312 86 126 8G 144
A. acuta 17 132 38 115 32 18 26 18 35 59 35 16 38 19
A. penclope 21 477 58 322 57 145 43 217 70 405 6l 169 61 188
A clypentn 11 34 34 22 29 6 23 8 32 15 43 18 34 17
T. tadorna 36 181 76 83 99 58 66 46 114 86 101 91 125 91
A. ferina 17 180 49 257 71 116 47 116 61 155 79 223 69 217
A. fuligula 34 778 101 2303 109 1247 84 1942 119 1492 119 1454 113 1799
A. marila 16 31 22 157 28 59 30 88 28 96 27 10 22 11
B. clangula 28 71 79 222 79 233 73 209 100 433 96 333 99 344
M. merganser 24 28 67 88 78 74 60 69 g1 116 82 6l 79 68
C. olor 33 94 109 533 120 381 89 324 136 373 128 387 138 449
C. eygnus 22 15 45 39 50 25 48 47 52 30 57 23 45 17
F.atra 38 487 102 1860 127 1430 94 1800 134 1742 134 1501 136 2641

Table 6. The data used for monthly count indices for selected species 1966/67 — 1972/73. Loc.: the
number of lIocalities covered in eight months, where the species was recorded, — Ducks: total
number of birds of the species recorded in these localities (X 100).

for many species, peak numbers are pre-
sent in Denmark in these months, al-
though wintering further away from the

coast and outside the range of ground
counts.

ANNUAL MID-WINTER INDICES

From the point of view of future water-
fowl population studies in Denmark, it
was essential to evaluate the possibility
of obtaining annual population indices
by means of smaller samples than those
obtained in country-wide surveys, in
which intensive ground coverage was
combined with large-scale aerial surveys.
The problem can be expressed as follows:
is it possible to get a reliable impression
of population levels during mid-winter by
using only a) intensive ground counts in
all parts of the country, or b} combined
ground-aerial surveys in some restricted
parts of the country.

In later years, annual indices have been
established for the total Furopean popu-
lations of several species using data from
mid-winter counts  (ATRINSON-WILLES
1972). From most countries only ground-
count data are available, and in several

areas not all important haunts were
covered. The indices obtained are thus
based on the assumption that population
levels in the localities covered are repre-
sentative of trends in the total popula-
tions. As far as is known, this assump-
tion has never been subject to thorough
analysis. The Danish material comprising
nearly one hundred-percent coverage of
several species in successive winters thus
provides an excellent opportunity to com-
pare the results of selective counts with
those of total coverage.

Representativeness of ground counts

Comparisons have been made berween
results of ground counts only and the
totals obtained in combined ground-
aerial surveys in Jan. 1969, 1970, 1971
and 1973. In these country-wide surveys,
the ground activities included a very large
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Fig. 4. Monthly count indices for fourteen waterfowl species during 1966/67 — 1972/1973. Based on records from ground counts and including only
localities covered in all eight months (Sept—April), see p. 12 and Table 2. Columns show monthly distribution of all birds recorded, as a percentage.
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Jan. Jan. Jan. Jan,

1969 1970 1971 1973
A, platyrhynchos 23 33 32 29
T. tadorna 2 3 3 20
A. ferina 85 25 75 57
A. fuligula 23 54 43 66
A. marila 7 4 4 2
Cl. hyemalis 12 28 33 14
M, nigra 1 1 2 2
M. fusca 1 1 - 2
S. mollissima 1 1 2 4
B. clangula 14 6 30 19
M. serrator 11 i4 13 16
M. merganser 14 12 9 14
M. albellns 87 100 99 87
C. olor 12 13 17 26
C. cygnus 25 11 21 23
C. columbinnus 37 4 1 1
F. atra 22 17 38 38
All species 11 14 17 17

Table 7. The percentage of grand totals recorded
in ground counts in four country-wide surveys
in January.

proportion of inland and coastal habitats
which are important for waterfowl and
can be surveyed effectively from the
ground.

Table 7 shows for each species the pro-
portion of the population (%o of grand
total) recorded in all ground counts, the
rest being recorded in aerial surveys.
Only a negligible proportion of typical
seaducks are observed from the coasts,
and for these a ground-count index is
meaningless (A. marila, M, nigra, M. fus-
ca and S. mollissima). For several coastal
species also a rather large proportion was
omitted from the ground counts (e.g. T.
tadorna, B. clangula, M. serrator, M. mer-
ganser and C. olor).

Annual indices were calculated for six
species for the grand total (results of
country-wide surveys) and ground counts
(Table 8), 1969 being given the value of
100. Ground-count data consist of re-
cords from 425 localities covered in two
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or more years, comprising approximately
three-quarters of all birds recorded in
ground counts. Three ground-count in-
dices have been calculated, based respec-
tively on a) 150 localities covered in all
four years, b) the same 150 plus those
covered in 1969+ 1970, 196941971 and
1969+1973, c) the same 150 plus those
covered in 1969+1970, 1970+1971 and
19711973 (the last calculation method
being used in the European scheme (Ar-
kinson-WiLLEs 1972)). The 150 localities
contained the large majority of birds re-
corded, and there is little difference be-
tween indices based on this and on the
slightly larger samples.

The best correlation between the grand
total indices and ground-count indices is
found for A. platyrhynchos, but even for
this species significant discrepancy oc-
curs, e.g. when the population level in
1973 was over-estimated in ground
counts. For the five other species, there
was no correlation at all between the two
sets of indices. These species are less
uniformly distributed along Danish coasts
than A. platyrhynchos, and the results are
very much influenced by the respective
inclusion or omission of a few very large
concentrations.

Combined ground-aerial surveys

in selected districts

The possibility of obtaining indices re-
presentative for the whole country by
conducting ground and aerial surveys in
a limited number of districts is illustrated
by Table 9. For the six important species
treated, the variation for each district in
the proportion of the grand total is con-
siderable. Although differences from year
to year will balance out by the inclusion
of several districts, it has not been pos-
sible to select a combination of districts
which both hold a consistent proportion
of the grand total of several species, and
represent a marked reduction in survey
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activities. In other words, with a few

. . . Jan. Jan. Jan. Jan. Sample
exceptions .(dls.mcts H, L and T] omission 1969 1970 1971 1973 %
of a district in a country-wide survey
will imply the omission of large and un- A -platyrhynchos 1 100 62 78 88
predictable proportions of several species. 2 100 79 88 105 17-22

In Jan, 1972 the country-wide surve 31000 &2 95 12 1926
: Iy ¥ 4 100 82 89 102 20-27
could not be completed due to adverse
weather conditions, and only ten sub- A ferina 1 100 289 86 203
districts were satisfactorily covered with g 188 gg g; igg ;g"ﬁ
aircraft (Appendlx 1, P 198). IF was 4 100 86 78 134 2074
found that with the possible exception of
A. platyrhynchos, grand totals could not A fulignla 1 100 107 72 52
be estimated with reasonable accuracy by 2 10g 241 148171 186l
extrapolation from the numbers in the 3 100 238 145 175 20-62
. s . . 4 100 238 139 161 20-62
ten sub-districts, however desirable this
might be. The varation in their share B. clangula 1100 159 72 117
2 100 34 66 122 3-16
Table 8. Population indices of six species in four 3 100 34 70 129 4-19
years. 1) indices based on grand totals from 4 100 34 62 107 419
combined ground-aerial surveys. 2) indices based ]
on ground records in 150 localities covered in M- merganser 1100 177 143 146
all four years. 3) indices based on the 150 locali- 2 100 103 65 123 5-12
ties plus those covered in the following pairs of 5 100 113 8 133 &-14
years: 19691970, 1969+1971, 1969--1973. 4} 4100 113 68 132 614
indices based on the 150 localities plus those
covered in the following pairs of years: 1969+ F.atra ; igg ZZ 1;é 269 033
1970, 1970-4-1971, 1971+1973. ~ Far right col- o b e 25 ; y
umn indicates range of the size of the samples 3 100 9 1—36
{as percentages of grand totals). 41 69 121 139 113
Anas pla- Aythya Somateria  Bucephala Cygnus Eulica
District fyrhynchos fuligula mollissima clangula olor atra
A 6-21 - 9-15 - -
B 3-12 - - 0-5 2- 7
C 8-17 - - 30-53 2-6 6-17
E §-15 - 1634 5-12 3-6
F 4 7 3-12 21-31 5-13 6-17 2-14
] 6-13 9-25 5-13 8-14 3~ 4 8-16
K -5 6-12 5-13 6-1G 6~ 9 5-19
M 6-11 7~19 - 4- 8 24-36 16-34
N 1- 5 4-14 8-16 - 2- 3 2~ 6
O 5-9 6-23 - 7-13 17-30 7-16
R 6~ 8 15-35 - 1- 3 8-12 7-11
S 2- 4 46 3-13 2-8 2- 4 0-6

Table 9. Variations in six species populations of certain districts, expressed as percentage propor-
tion of the total population in four country-wide surveys in Jan, (1969, 1970, 1971, 1973). Only

figures for important districts are given.
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of the grand total in other surveys (Jan.
1969, 1970, 1971 and 1973) was 1-27%0
in A.marila, 38-79% in M. nigra, 10~
87% in M. fusca, 33-53%0 in S.mollis-
sima, 25-43%, in B. clangula, 20-37%
in M., merganser, 5-12%0 in C. olor, 13—
49%, in C. cygnus, and 9-18%o in F. atra.
The ten sub-districts comprised 23.9%,
25.2%, 25.6%0 and 26.4%0 respectively
of all A. platyrhynchos in the four Jan.
surveys.

It must be concluded that in Denmark
it is not possible to establish annual mid-
winter population indices for all im-
portant species (with the possible excep-
tion of A. platyrhynchos) on the basis of
either intensive ground counts alone, or
combined ground-aerial surveys in se-
lected districts. This most disappointing
fact from a methodological viewpoint is
linked with the existence of large pro-
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portions of the waterfowl populations in
areas which cannot be surveyed from the
ground, and with a considerable varia-
tion in their distribution. Both factors
apply to the great majority of species
occurring in Denmark and surrounding
waters, and the distribution pattern in
winter is primarily influenced by the
highly variable ice-conditions. The four
years considered include a very cold win-
ter (Jan. 1970}, a very mild one (Jan.
1973) and two fairly normal ones (Jan.
1969 and 1971), and it is seen from Fig.
3 p. 21 that the pattern of ice-cover varies
considerably. Increased ice-cover causes
birds of most species to move further out
to sea, and increasing proportions are
thus omitted from ground counts. How-
ever A. fuligula under such circumstances
tends to concentrate in harbours and is
thus subject to better ground coverage.



Chapter 11

The waterfowl kill survey

The shooting of waterfowl in Denmark
has a long tradition, and today it repre-
sents some of the most popular shooting
in the country. More than three-quarter
million ducks, geese and coot are bagged
annually, representing one-fifth of the
total game bag. Sixty thousand, or nearly
half of all sportsmen, take part in water-
fowl shooting.

In this chapter the methods used to ob-
tain information on the size of the annual
kill, its species composition, and geogra-
phical distribution, will be described.
However, to illustrate the background for
waterfowl shooting in Denmark, some
basic information on the provisions of the
Game Act and the methods practised in
waterfowl] shooting is given.

WATERFOWL AND THE GAME ACT

The Game Act of 1967 (with only minor

changes compared to the previous regu-

lations) permits shooting of various wa-
terfowl in the following periods:

16. Aug.—31. Dec. Dabbling ducks: A.
platyrhynchos, A. crecca, A. querque-
dula, A. acuta, A. penelope and A. cly-
peata.

16. Aug— 29.Feb.: A. ferina and F. atra.

1. Oct.—29. Feb. Diving ducks: A. fuli-
gula, A. marila, Cl. hyemalis, M. nigra,
M. fusca, S. mollissima, B. clangula, M.
serrator and M. merganser.

1. Aug—31. Dec. Geese: A. anser, A. fa-
balis  fabalis, A. fabalis brachyrhyn-
chus, A. albifrons and B. canadensis.

The following Anatidae which occur re-

gularly in Denmark are fully protected:

A. strepera, T. tadorna, N. rufina, M. al-

bellus, C. olor, C. cygnus, C. columbianus,

B. lencopsis and since 1972 B. bernicla,

as well as all other species not given open

seasons {see list above). In severe winters,
the Minister of Agriculture can admini-

stratively ban or restrict shooting in
coastal waters, This was done for example
in February 1970.

There is no bag-limit on any game in
Denmark. The shooting rights on land
belong to the landowner, and in fresh
water nomally to the adjacent land-
owners; the landowner may letr the
shooting rights. Salt-water areas are
in general open to all Danish sports-
men, and shooting of waterfowl from
motor-boats with a maximum speed
of 10 knots is legal in the period 1.
Oct—29. Feb. In general shooting is
prohibited between sunset and sun-
rise, but waterfowl flighting is legal from
1Y/2 hours before sunrise to 1!/2 hours
(in Dec. 1 hour) after sunset. There is no
restriction on the sale of killed game
during the open seasons. Finally all
sportsmen must possess a general shoot-
ing licence valid for one year, New
SpOTtsmen must pass an examination.
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THE MAIN TYPES OF WATERFOWL-SHOOTING

In Denmark waterfowl-shooting is per-
formed in two widely different ways,
although several variations occur The
mallard (A. platyrhynchos), which is the
most widespread species comprising half
of all ducks killed, is shot in many types
of habitat more or less incidentally. In
this species as well as other dabbling
ducks and some diving ducks (A. ferina
and A. fuligula in particular, and locally
A. marila, B. clangula, M. serrator and M.
merganser) most birds are shot in duck
flighting when sportsmen are seated at
the shores of ponds, lakes or on sea-
coasts, or in small punts in the water
(often well camouflaged) and using de-
coys. Most ducks are shot in dawn- or
dusk-flights, but also frequently during
the day (particularly in the case of diving
ducks) while between feeding and roost-
ing areas. Flighting is predominantly
linked with travel to and from water, al-
though feeding flights to fields are also
often utilized (mallards and geese). In the
early part of the shooting season mallards
are often shot rising from ponds. Another
specialized type of flighting occurs in the
Waddensea, where sportsmen are seated
in well-concealed hides on the tidal flats,
this method being legal only in areas
more than five hundred metres from the
coast, Finally, shooting of diving ducks
from the edge of the ice, performed by
relatively few sportsmen mainly in SE.
Denmark, should be mentioned.

Quite a different type of shooting is
carried out from motor-boats at sea, and
accounts for the large majority of the kill
of the true seaducks (Cl. hyemalis, M. ni-
gra, M. fusca and S. mollissima) and lo-
cally also for a considerable number of
other diving ducks. The following cate-
gories of motor-boats are used: 1) Small
punts or dinghies (1-2 persons), usually
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with a small outboard motor, operating
near the coast. — 2) Larger, mostly open
boats (15-20 ft., 2-3 persons), with an
inboard motor, often specially designed
for seaduck shooting, operating in open
waters. — 3) Larger cabin boats and small
fishing-boats, designed for other pur-
poses, but occasionally used by parties
of 4-5 or more sportsmen, in open wa-
ters. In motor-boat shooting the sports-
man is mobile and can approach ducks
on the sea. The birds are generally shot
when they rise, and the shooting of sit-
ting ducks is considered to be unsporting.
In later years shooting of such birds as
mallards from very small, powered boats
on shallow water along shores has be-
come common in many areas, where
shooting was previously performed only
from rowed or poled punts.

Different weather conditions favour
the two main types of shooting; dabbling
ducks are generally most successfully
shot on overcast, windy and rainy days,
when the birds fly low. In contrast,
shooting from motor-boats can only be
practised when there is little or no wind
and good visibility, both from the point of
view of safe navigation, and because
even winds of force 2-3 (Beaufort scale)
usually cause all birds to rise at a con-
siderable distance from the boat. This
reaction is also quite normal during per-
fect weather, but at least some birds may
yemain until they are close enough to be
shot at.

Shooting ducks in flight and shooting
from motor-boats both require great skill,
but in addition successful shooting in off-
shore waters requires great experience in
approach technique and also favours
those sportsmen who have boats specially
designed for seaduck shooting.
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The official bag-record

The official Danish bag-record, which
was started in 1941/42, is based on an-
nual information from nearly all sports-
men. The procedure of collecting and
treating the data has been described by
STRANDGAARD (1964), and here only a
brief summary is given: A questionnaire
is attached to the compulsory shooting
licence, on which the sportsman must
give information on the numbers of each
game species {or group of species) killed
in each county in a fiscal year (1. April-
31. March). This questionnaire is return-
ed to police stations when the licence is
renewed the next year. In central offices
of approximately 70 police-districts the
information from the sportsmen residing
in those police-districts is collated, and
summary tables are sent to the Game Bio-
logy Station together with the original
questionnaires. At the Station the figures
are corrected for the difference between
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Fig. 5. The counties of Denmark since 1970.
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the number of licences issued and re-
turned. The average correction factor is
about + 15%. Thus figures are obtained
showing the total kill by sportsmen re-
siding in each police district of each spe-
cies in each county, and totals for species
and counties are obtained by addition.
From 1970 all data were transferred di-
rectly to magnetic tape for automatic
processing, and by working back on data
from earlier years a satisfactory degree of
accuracy has been found in data origi-
nally treated manually.

The correction for non-returned li-
cence-questionnaires was originally in-
troduced to make results from different
geographical units comparable. It was
based on the assumption that the kill by
sportsmen not returning information was
comparable to the reported kill, but re-
cently STRANDGAARD (1972) has demon-
strated that for some species the correc-
tion somewhat overemphasizes the kill,
and that the true figure lies between the
non-corrected and corrected numbers.
Considering the size of the correction fac-
tor, the error cannot however change the
orders of magnitude, and furthermore the
error is constant from year to year and
region to region.

The information given by sportsmen
comprises their bag, but not normally
non-retrieved killed or crippled birds. The
magnitude of this additional loss is not
known for Denmark. It probably varies
considerably with the type of shooting,
the experience of the sportsman, weather
conditions and other factors. In N. Ame-
rica, the additional non-retrieved kill in
dabbling ducks has been estimated to be
approximately 25% of the bag (Crissey
1970). Even if this figure is smaller in
Denmark, there is no doubt that the bag-
record under-estimates the total loss due
to shooting.
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DUCKS IN THE BAG-RECORD

In the period 1941/42-1950/51 ducks in
the bag-record were only separated in
two categories, dabbling ducks and div-
ing ducks. From 1951/52 diving ducks
were divided into »eiders« and »other
diving ducks«, and from 1959/60 dabbling
ducks were divided into »mallards« and
yother dabbling ducks« (see Fig. 6). The
bag record thus gives direct information
for the two most important species on the
annual size of the kill in each county, and
this aspect has been treated separately in
Chapter IV (p. 68 and 109). The two
other categories however comprise seve-
ral species, and here the species compo-
sition has been studied through supple-
mentary surveys.

Species composition among »other
dabbling ducks« was studied by statistics
of a game firm (1969/70-1971/72), see
p. 45—46. Species composition among
sother diving ducks« has been studied by
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a questionnaire survey to sportsmen
(from 1966/67 onwards), see p. 36—44.

Up to 1969/70 the administrative divi-
sion of Denmark comprised twenty-three
counties, but from 1970/71 the number
was reduced to fourteen, primarily by
combining counties in the old system; the
new counties are shown in Fig. 5. In the
present report all data concerning the bag
have been transferred to the new division,
and furthermore three small counties (Co-
penhagen, Frederiksborg and Roskilde)
have been combined into one unit (E. Sea-
land). In the survey concerning »other
dabbling ducks« the number of units has
been reduced by combining Vejle-Arhus
and N.Jutland-Viborg counties.

Tables 10-11 and Fig. 7 give various
information on the size and distribution
of the bag of the four categories of duck.
Table 10a illustrates the range and ave-
rage kill of each category in later years

Matlard | Al

*| Other

4 dobbling
.| ducks _ ;

dobbling ducks

Eiderducks

[

Othe‘r divir:g duc{<s

All diving ducks

, ﬂwn‘f-,

Fig. 6. The total kill (> 100,000)
. of four categories of duck in Den-
mark since 1951/52. (Information
from the official bag-record).
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and the number of sportsmen engaged.
Table 10b illustrates the number of
sportsmen who bagged various combi-
nations of the four categories of duck.

Fig. 7 illustrates the percentage distri-
bution of the total kill and the sportsmen,
according to the size of the bag of the
individual sportsman. The average bag
per sportsman is much higher for div-
ing ducks than for dabbling ducks,
viz. mallards 6, »other dabbling ducks«
8, eiders 13, and »other diving ducks«
15. Successful sportsmen (> 10 birds
bagged) account for a much higher
proportion of diving ducks (76%0 and
80%0) than of dabbling ducks (579 and
59%).

Table 11 illustrates the relation be-
tween the sportsmen’s residence (county)
and [ocation of their shooting (county),
expressed in percentage of ducks, both
in relation to the ducks killed in the
county considered and to the sportsmen
residing there. Over the whole country,
97-98/4 of the ducks are killed in either
the county of residence (81-90%)} or the
neighbouring counties (8-16%4). There is
however considerable difference from
county to county, influenced by the »den-
sity« of sportsmen and the availability
of duck shooting; two extreme examples
illustrate this tendency:

1) Ringkebing county in W, Jutland is
extremely rich in »other dabbling ducks«.

X 1000 1966/67 1967/68 1968/69 1969/70 1970/71 1971/72 Average
Mallards 359 405 419 (56) 403 (53) 334 357 (49) 380 (53)
Other dabbling ducks 158 173 141 {16) 140 (15) 154 136 (15) 150 (15)
Eiders 127 124 179 (12) 132 (10) 116 140 (10) 136 (11)
Other diving ducks 101 124 129 (10) 140 (10) 118 122 ( 9) 122 (10)
Total 745 826 868 (64) 815 (60) 722 755 (56} 788 (60)

Table 10 a. The total kill of each of four categories of duck in six seasons, and the number (thousands)
of sportsmen bagging each category in three seasons (in brackets). (Data fram the official bag-record).

Diving ducks
Na, sportsmen Nil Eiders O-div.d. Eiders-+ Eiders and/
(x 100) O-div.d. or O-div.d.
" Nil (634) 19 8 10 38
¢ Mall 347 28 17 15 60
= O-dabb.d. 22 2 3 2 8
2 Mall + O-dabb. d. 75 9 24 19 51
=
= Mall. andfor
S Oudebb . 443 39 44 36 119

Of 60,012 duck shooting sportsmen 56,245 (94%0)

bagged dabbling ducks, 11,918 {(20%) bagged

diving ducks, 53,334 (89%/s) bagged mallard, 15,494 (26%) bagged »other dabbling ducks«, 10,447
(17%) bagged eiders, and 9,859 (16%s) bagged »other diving duckse — solely or in combination
with other categories.

Table 10b, The number of sportsmen (hundreds) in 1969/70 who bagged various combinations of
the four categories of duck given in game licences. Mall. = mallards, O-dabb. d. = sother dabbling
duckse, eiders, and O-div. d. = »other diving ducks«. Based on reports from 88% of all licence
holders to the official bag-record.
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SiZE OF LINDIVIDUAL BAG
11_515”19:11-20.>20| DUCKS .1"5 6-10 ,11-20,>20,

MALLARD OTHER DABSLING
DUCKS

SPORTSMEN

SPORTSMEN

EIDER OTHER DIVING
DUCKS
SPORTSMEN SPORTSMEN

Fig. 7. The percentage distribution of sportsmen
and ducks according to the size of the indivi-
dual sportsman’s bag, and the average bag per
sportsman (in circles). (Data from the bag-record
1968/69).

Sportsmen residing here collect 97% of
their bag in their home county. At the
same time this county attracts sportsmen

from other areas, and 28% of the total
kill in the county is accounted for by
sportsmen residing in other counties. 2)
E. Sealand (three counties) have few
»other dabbling ducks«, but many sports-
men reside here, The area includes the
capital of Copenhagen, and contains
about one-quarter of all inhabitants and
one-tenth of all sportsmen in Denmark.
No less than 38% of their kill of »other
dabbling ducks« is bagged outside, i.e. in
neighbouring counties (27%) or even
further away (11%%). E. Sealand does not
attract many sportsmen from other parts
of the country, and they only kill 3%
of the birds bagged in E.Sealand.

The tendency of sportsmen residing in
cities (particularly Copenhagen) to seek
shooting opportunities away from home,
characteristically in areas with very good
duck-shooting, is found in results for all
four categories of duck, although it is
more pronounced in dabbling ducks than
in diving ducks. This difference is prob-
ably linked to the fact that the shooting
of diving ducks is more dependent on
bigger boats, which mostly lie in a har-
bour within reasonable distance of the
sportsman’s home. It should also be men-
tioned that in later years it has become
increasingly difficult to obtain shooting
rights on land, particularly for sportsmen
residing in cities (STRANDGAARD 1964).

»Qther diving ducks« 1966/67 - 1970/71

The species composition among »other
diving ducks« was studied by a question-
naire survey to sportsmen, starting with
the shooting season of 1966/67. In the
first season the main objective was to
evaluate the feasibility of obtaining de-
tailed information from sportsmen, and
for 1966/67 questionnaires were sent to
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all sportsmen in about half (32) of the
police-districts, who had reported > 10
birds bagged to the bag-record. The xeply
rate and the quality of the information
was very good, and for the following sea-
son (1967/68) a very large sample was
raken. Questionnaires were sent to all
sportsmen in all 73 police-districts who
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1 1T I 11
A B C A B C A B C A B C

Other dabbling ducks Mallard
a, Bornholm 97 - 3 92 - 8 95 - 5 98 - 2
b. E. Sealand (cd) 92 7 1 62 27 11 9% 4 - 57 33 10
c. W.Sealand (bd) 74 25 1 94 4 2 7326 1 94 5 1
d. Storstrem (bc) 83 16 1 90 8§ 2 77 22 1 95 2 3
e. Funen (fh) 93 4 3 95 1 4 95 2 3 97 1 2
a—e. Islands 8% 13 1 83 12 5 85 13 2 83 12 5
f. S.Jutland (egh) 82 16 2 97 2 1 20 8§ 2 96 2 2
g. Ribe (fhj} 88 8§ 4 72 26 1 84 11 5 81 17 2
h. Vejle (efgik) 92 6 1 36 61 3 91 4 5 66 32 2
j. Ringkebing (ghkl) 7225 3 97 3 - 79 16 5 94 5 1
k. Athus (hjlm) 7719 3 72 25 3 92 3 5 91 6 3
1. Viborg (jkm) 71 21 8 80 19 1 76 19 5 88 11 1
m. N. Jutland (kl) 87 10 3 8 13 1 95 2 3 95 4 1
f~m. Jutland 79 17 4 81 18 1 87 9 4 89 10 1
Denmark total 81 1o 3 81 16 3 86 11 3 8 11 3

Other diving ducks - Eider
a. Bornholm 98 - 2 99 - 1 96 - 4 97 - 3
b. E. Sealand 95 4 - 81 15 4 98 1 1 76 18 6
c. W. Sealand 79 20 1 96 3 1 82 17 1 98 1 1
d. Storstrem 92 7 1 95 4 1 78 21 1 93 5 2
¢. Funen 94 4 2 98 - 2 94 2 4 99 - 1
a-e. Islands 92 7 1 93 5 2 91 7 2 91 7 2
£, S.Jutland 88 11 1 92 5 3 84 15 1 93 6 1
g. Ribe 8¢ 17 3 77 18 5 86 12 2 85 11 4
h. Vejle 96 3 1 72 27 1 94 5 1 72 27 1
j. Ringkebing 88 10 2 93 6 1 73 23 4 52 38 10
k. Arhus 83 15 2 93 6 1 8 11 3 97 2 1
I Viborg 85 12 3 86 13 1 42 36 22 29 62 9
m. N. Jutland 91 6 3 89 10 1 93 2 5 91 72
f_m. Jutland 87 11 2 87 12 1 87 10 3 87 11 2
Denmark total 920 g 2 a0 8§ 2 89 9 89 3 2

Table 11. The relationship between residence of sportsmen and the distribution of their kill (per-
centage of ducks). Data from 1970/71. — I: Ducks killed in the county, and their percentage distri-
bution according to residence of sportsmen. — II: Sportsmen residing in the county and the per-
centage distribution of their kill. — A: The same county. — B: Neighbouring counties (see brackets
in left column). -~ C: Other counties,
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had reported > 10 birds bagged, and in
addition to all sportsmen in six police-
districts who had reported 1~10 birds
bagged. After a statistical evaluation of
this large sample (see p. 41) it was de-
cided that the routine survey in the fol-

lowing seasons should include 50% of the
successful sportsmen (> 10 birds bagged)
in alle police-districts, selected at random.

The present report includes data from
five successive seasons, 1966/67-1970/
71.

METHOD

Questionnaires and replies
Questionnaires were sent to sportsmen
approximately 15 months after the termi-
nation of the season in question, and a
large number of replies were received in
the following weeks. About two months
after the first mailing a reminder was sent
to those who had not yet replied (about
50%), and about three months later all
information was filed and calculations
made. In the questionnaire, the sportsmen
were first requested to give information
about the detailed species composition of
their bag of »other diving ducksk, as well
as the exact location of the shooting. Se-
condly, they were asked to give general
information concerning the occurrence of
diving ducks, particularly of birds con-
taminated with oil, of the kind of shoot-
ing practised, and the month of the shoot-
ing.

Table 12 gives a summary of the quest-
ionnaire survey in the five seasons. Al-
together 8,400 questionnaires were distri-
buted, of which 6% were not received by
the sportsmen. A total of 6,300 replies
(75%0) were sent to the Game Biology
Station, of which about 6,000 contained
detailed information on species-compo-
sition. About two-thirds of the letters
included information on the exact locality
of the kill, and one-third had information

Table 12. Data on the questionnaire survey con-
cerning »other diving ducks« 1966/67 — 1970/71.
For details see text. In 1966/67 only 32 police-
districts were included in the survey, in other
years all districts.
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No. Sample
question- 5 Yo of
naires POItS- pycks  total
mailed men kill

1966/67, 100%

Islands 947 737 21,432 57.8
Jutland 614 479 11,854 40.7
Total 1,561 | 1,216 33,286 46.6
1966/67, 50%0

Islands 479 378 11,082 26.2
Jutland 313 239 6,347 21.8
Total 792 617 17,429 244
1967/68, 100%0

Islands 1,616 | 1,154 35,515 449
Jutland 825 590 14,501 324
Total 2,441 | 1,744 50,016 40.4
1967/68, 50%

Islands 773 612 17,984 227
Jutland 430 337 7,076 15.8
Total 1,203 949 25060 202
1968/69, 50%

Islands 835 585 22,186 277
Jutland 557 391 10,059 207
Total 1,392 986 32,245 250
1969/70, 50%

Islands 876 602 22,929 254
Jutland 535 355 9,464 19.0
Total 1,411 957 32,393 231
1970/71, 50%

Islands 8§92 632 19,071 280
Jutland 716 507 12,534 253
Total 1,608 | 1,139 31,605 26.9
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concerning the above mentioned second-
ary questions. The very high reporting
rate indicates both great familiarity with
diving ducks and deep interest in the sur-
vey. It should be emphasized that the
survey included only successful sports-
men (> 10 birds) who are experienced
in this type of shooting.

The sample (percentage of total kill for
which information on species was ob-
tained) was 47%0 in 1966/67 (only the
32 police-districts) and 40% in 1967/68.
In both years 100%c of the successful
sportsmen were contacted. In later sea-
sons, when 50%b of the successful sports-
men were contacted, the sample was 23—
27%,,

For the present report only data on
species composition have been treated in
detail. Information on the relation be-
tween residence of sportsmen and the
location of their kill has been used as
background to the calculation procedure.
Data on birds contaminated with oil has
been used in connection with special stu-
dies of this problem (JoEnsex 1972 b).

Estimation of species composition
Estimation of species kills is based on the
assumption that the composition of the
sample and of the total bag are identical.
This assumption is equivalent to the sta-
tistical principle of maximum likelihood.
Thus for each unit, the composition of
the total kill has been estimated by simple
extrapolation from the sample.

The police-districts have been used as
geographical units, In a few cases 24
small police-districts were combined, and
the total number of units was thus 62.
Totals for larger regions and the whole
country were obtained by addition of
estimates from the units.

The survey comprised nine species of
diving ducks (A. ferina, A.fuligula, A
marila, Cl. hyemalis, M. nigra, M. fusca,
B. clangula, M. serrator and M. mergan-
ser), and in addition a small number of
»other species«, ie. birds incorrectly
listed as »other diving ducks« by the
sportsmen in their report to the bag-
record (see below).

ACCURACY OF THE MATERIAL

The accuracy of the material was influenced by
several factors. Two of these have already been
discussed, a) the probable over-estimate of total
kills introduced by correcting for non-returned
licence-questionnaires {p.33), and b} omission
of non-retrieved kill and loss by crippling cau-

sed by shooting (see p. 33). In the following
the reliability of information from sportsmen,
the problems connected with the use of police-
districts as units, and the statistical aspects
of the data are discussed.

Information from sportsmen

One of the reasons for selecting successful
sportsmen only was that they are experienced,
and show great interest in diving ducks. Most
experienced diving-duck shooters know the dif-
ferent species very well, and it is assumed that
errars caused by wrong determination of species
are generally negligible, although the destinction
between M. serrator and M. merganser should
particularly be considered with some caution.

Although the sportsmen possess familiarity
with the species, achieved by field experience,
their knowledge on taxonomic classification is
often less pronounced. As a result some sports-

men have included other species in their record
for »other diving ducks«. Approx. 1.5% of the
kill are other species, which in 1967/68 showed
the following compesition (sample 1,160 birds):
Alcidae 38% (Alca torda 29%0}, Anas spp. 33%,
E. atra 15%, Podiceps spp. 5%, Gavia spp. 4%,
P. carbo 2%, others and unknown 3%. Most
are diving birds, but the presence of many dabb-
ling ducks suggests that in the bag-record the
categories »other dabbling ducks« and »other
web-footed birds« may include some diving
ducks, and consequently the total number of
diving ducks shot is under-estimated. The error
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is probably of the order of a few percent and
thus insignificant as compared with other fac-
tors influencing the accuracy of the material.

The impression from a very large number of
replies with detailed supplemenrary information
is thar many sportsmen, and in particular the
keen and successful ones, keep thorough records
of the species composition ete. of their bag. No
doubt most of the information received is cor-
rect in regard to species composition in the
season concerned. Some sportsmen frankly re-
plied that they had no detailed records, and it
is likely that the majority of this category of
sportsmen are to be found among the approxi-
mately 25%0 who did not reply to the question-
naire. We cannot however exclude the possibi-
lity that among those supplying information
there are some whose information refers to the
average composition of their bag in later years,
rather than to the actual season in question.
This suspicion is supported by the fact that for
practical reasons questionnaires were distributed
as long as 15 months after the termination of
the season, and with another season in between.
The inclusion of such »average compositions«
will equalize differences from season to season;
the error is probably of little importance.

By including only successful sportsmen (> 10
birds bagged) a high degree of accuracy of in-
formation was secured. However, this selection
raises the question of whether there are syste-
matic differences in the composition of bags of
successful and occasional sportsmen. In six police-
districts in 1967/68 both categories were con-
tacted. The data were however insufficient for
a satisfactory evaluation of the problem, but
certain tendencies were discerned. When com-
paring the two sets of data, evident differences
were found; occasional sportsmen take a fairly
random sample of the species, whereas success-
ful sportsmen specialize to a much higher de-
gree on the most numerous species in the area,
The error introduced by selecting only success-
ful sportsmen is however considered of little
importance because the specialization is directed
towards different species in various regions of
the country, and occasional sportsmen (1-10
birds bagged) account only for approximately
25% of the total kill. Thus when comparing data
from all sportsmen with data from only success-
ful sportsmen (in the six police-districts) no
significant differences in composition were
found.

Police-districts as calculation units

The estimates were made separately for cach
of 62 units, most of which comprised only one
police-district, and it was Dbasically assumed
that all sportsmen residing in a unit bagged
all their »other diving ducks¢ within the unit
or the adjacent waters. Although the use of
larger regions (e.g. counties) would have been
more simple, (he police-district units were chosen
for the following reasons: 1) The composition
of the bag often varies considerably between
neighbouring police-districts, as a consequence
of great variation in the composition of the
population. ~ 2) The sample percentage varies
considerably between neighbouring police-di-
stricts. In calculations based on larger regions
of several police-districts, this would have im-
plied an over-estimation of species which are
dominant in police-districts with high sample
percentages; while in police-districts with low
sample percentages minority species in particu-
lar wonld be under-estimated. By using pelice-
districts as calculation units, an optimal accuracy

is achieved concerning the species composition
of the total kill. At the same time however, a
bias concerning the geographical distzibution of
the kill is introduced.

The relation between sportsmen’s residences
and the distribution of their kill was discussed
on p. 35 (see also Table 11). For the whole coun-
try, it was found that 90% of the bag was killed
in the county of residence, and further studies
(information from the questionnaire survey)
show that approximately 80% was killed in or
just outside the police-district of residence. The
method used to illustrate the geographical distri-
butien of the kill thus exaggerates the kill
around cities (particularly around Copenhagen,
with approximately 25%), and at the same time
there is a tendency to equalize geographical dif-
ferences in species composition, However neither
source of error significantly changes the general
distribution pattern as illustrated by the method
used.

Statistical reliabilicy

The statistical reliability of the material has
been evaluated by comparison between results
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cbtained in surveys comprising respectively
100%0 and 50%0 of the successful sportsmen in
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1967/68, and by calculating the 95% confidence-
limits of estimates in wunits (police-districts),
larger regions and the whale country.

Comparison of data from 100%.

and 50" surveys

In 1967/68 questionnaires were sent to 100%
of the successful sportsmen. Later this material
was reduced by random selection to a sample
corresponding to the 50%0 sample of succeeding
seasons. The two samples resulted in reports
from 78% and 40%s respectively of the success-
ful sportsmen (see Table 12). For both samples
the calculation procedure described p. 39 was
followed, and estimates for each species in the
whole country are given in Table 13.

In five species there is less than 2% difference
between the two estimates for the whole country.
Differences on a regional basis are greater, but
equalize on addition.

In four species there is considerable difference
between the two estimates. Thus in the reduced
sample (50%), M. nigra and M. fusca are under-
estimated and B. clangula and M. serrator are
over-estimated. On a police-district basis these
errors show systematic tendencies.

It is not possible to explain these discrepancies
with certainty. However, an investigation based
on data from Funen 1967/68 of the distribution
of the bag of M. nigra and B. clangula per sports-
man provides a possible explanation. The bag of
B. clangula is fairly evenly distributed among
many sportsmen, and only a small proportion
of the bag is killed by specialists. In contrast,
a considerable proportion of M. nigra shot are
killed by only a few sportsmen, who record

100% 50%s Diff;erence
/o
A. ferina 5,615 5,671 -+1.00
A. fuligula 33,367 33,686 +0.96
A. marila 6,519 6,515 -0.06
CL hyemalis 11,882 12,106 +1.89
M. nigra 20,183 19,012 - 5.80
M. fusca 11,342 10,411 -8.21
B. clangula 20,771 21,972 +5.78
M. serrator 6,597 7,170 +8.69
M. merganser 4,565 4,561 -0.09

Table 13. Estimated total kill of species in the
category »other diving ducks« in 1967/68, based
on a survey of 100% of the sportsmen and a
randomly selected 50% sample of these (both
cases only include sportsmen with more than
10 birds reported to the bag-record).

extremely large bags of this species (> 50
birds). When the sample comprises less than
50% of the sportsmen, a species mainly shot
by specialists is likely to be under-estimated in
most police-districts, because few or none of
these specialists are included in the samples.
In a few districts, however, there will be a
considerable over-estimation because several
specialists are included. If the distribution per
sportsman of the twe species (M, nigra and B.
clangulaj found in Funen is typical for the whole
country, a systematic under-estimation of M.
nigra can be expected. The over-representation
of other species, which are more uniformly dis-
tributed per sportsman (B. clangula} should then
be ascribed to the calculation method, which
implies summation of all species to a known
total.

The extent to which concentration on a par-
ticular species influences the value of the sample
is not thoroughly known, and weuld require
a country-wide study covering more than one
season of the relationship between sportsmen
and the size of their kill of each species. Conse-
quently the explanation given above is only a
tentative one.

Reliability of estimates for police-districts
The evaluation of reliability of estimates in po-
lice-districts is based on 95%0 confidence-limits.
These were calculated for each species separately,
with all other species combined. Hereby the
problem was reduced to the normal confidence-
limit problem, implying however a general un-
der-estimation of reliabilities. Confidence-limits
of 315 species estimates (35 police-districts) have
been calculated in three seasons (1967/68 -
1969/70).

The value of the 95%c confidence-limits for a
species estimate (E) in a police-district is calcu-
lated as

b+V b%—4 ac

E 4+
2a
where 2 = 1 1 28416
n
X 3.8416
b=2s+—
x32
«=(})
n = total sample, x = species sample.

For each species in a police-district the re-
liability of the estimates is thus dependent on
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the numerical size of the sample, and the fre-
quency of the specics. For simplification each
of these factors was divided into four groups;
for sample size: < 250, 250-499, 500-999,
> 1,600, - and species frequency: < 5.0%,
5.0-9.9%, 10.0-24.9%, > 25%). These groups
when combined give a total of 16 categories.
All confidence-limits calculated were trans-
formed to ratios between upper and lower con-
fidence-limits, and all values were grouped in
the 16 categories. The average and range of
distribution of the ratios was analyzed within
each category, and in Table 14 A the approxi-
mate averages are given. Values were rounded
up, and particularly for small samples and mi-
nority species they are very approximate.

From Table 14 A it is seen that high reliability
(ratio < 1.5) in the present material is found
in all cases where a species comprises 2> 25%0
of the total kill, or where a species comprises
10.0-24.9%0 and the sample is 22 500, or where
the species frequency is 5.0-9.9% and the
sample 2= 1,000. In contrast, very low relia-
bility (ratio > 3.0) is found where the species
frequency is < 5% and the sample < 1,000,
and where the frequency is 5.0-9.9% and the
sample < 250. It should be emphasized that
although the ratic between upper and lower
confidence-limits is high in these cases, the
confidence-interval in terms of birds is relatively
small, generally < 100 birds.

For each species, the percentage distribution
of the total estimated kill in the 16 categories
according to species frequency and sample size
in each police-district is shown in Table 14B.
Table 14 C summarizes the percentages of total
estimated kill found in police-districts with very
high and very low reliability (ratios of <1.5
and 3> 3.0 respectively). There is considerable
variation from species to species in the overall
reliability and thus in the possibility of evalu-
ating such events as annual variation on the
police-district level.

It must be emphasized that the above-
described evaluation of reliability is purely
statistical and thas only wvalid in principle if
the sportsmen shoot the various species ran-
domly. The method does not take account of
possible systematic deviations from randomness,
e.g. 1) a systematic combination of certain spe-
cies, and 2) any differences in the distribution
pattern of the various species per sportsman {see
p. 41). Since it is likely that both types of devia-
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tion from random shooting occur, the whole
statistical evaluation must be considered with
caution and only used as an approximation.

Because of this, and of several more or less
indefinable factors influencing the representa-
tiveness of the sample, it was decided that a
requirement for postulating differences (both on
the police-district level and for larger regions
and the whole country, see below) should be that
there was no overlap between confidence-inter-
vals of the estimates considered.

Reliability of estimates for larger regions

and the whole country

The exact formula for computation of the 95%
confidence-limits for police-districts is given
above (see p. 41), but it is troublesome to utilize
this formula in defining confidence-limits of
estimates for larger regions and the whole coun-
try (sum of police-district estimates). It is how-
ever reasonable to assume that an estimate (h)
of a species frequency is normal-distributed with
expectation 7 (the true frequency) and variance

h (1-h)

(n = sample size). Following this as-
n

sumption, the variance of an estimated kill of
a species in a police-district is
h(l1—h)

n

VA =N

tepmirent - 3
where n is the sample size. The confidence-limits
are thus

N-h+2Vva

where N is the total kill. Differences between
such approximate 95% confidence-limits and the
limits as calculated from the exact formula in
fact amount only to a few percent.

By introducing this approximation, 95% con~
fidence-limits for estimates of the kill in larger
regions and the whole country are expressed as

Estimate -+ 2 VUA

where VA for the whole country (62 units) is
62

. h{-h)
VA = E N L
n

i=1

in Table 15, all species estimates for the
islands, jutland and the whole country are given
with their corresponding confidence-limits.
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Table 14, Data on statistical accuracy of police-

district estimates for »other diving duckse. M. nigra
<5 - 1 4 1 6
A 5.0- 99 1 2 3 3 9
Average ratio between upper and lower 95% 10&;;1.9 g 1; ;g 2; gz
confidence-limits in each of 16 categories of = )
district, according to the size of sample and Tota 3 16 46 25
frequency of the species concerned, (Based on M. fusea
data from 35 districts 1967/68-1969/70). <5 2 P 7 1 19
Frequency Size of sample 5.0- 9.9 3 2 7 - 12
of species  0-249 250-499 500-999 > 1000 10.0-249 5 8 18 21 52
=25 3 8 13 - 24
< S%h |(600) 500 300 | 200 L, 13 20 45 2
5.0- 9.9% ] 3.00 I 2.50 1.75 i 1.50
10.0-24.9% 2.50 1.75 [ 1.50 1.25 B. clangula
o6 [150 130 120 ws| S0 7 ;L7 2
10.0-24.9 5 4 10 8 27
B. > 25 6 18 36 - 60
Percentage distribution of the total estimated kill  Topal 12 25 53 10
in the 16 categories of district, according to size
of sample and frequency of the species concerned, M. serrator
1968/69. <5 2 5 9 3 19
Stze of sample 5.0- 99 4 5 20 10 39
. o 10.0..24.9 6 § 16 3 33
. o o by =] =25 - - 9 - 9
Species g 3 T 2 F tow 12 18 54 16
frequency % 4 H 2 A S
M, merganser
A. ferina <5 4 5 20 6 35
<5 4 6 20 7 37 5.0- 99 3 11 16 3 27
5.0-99 9 6 35 4 54 10.0-249 4 4 16 12 36
10.0-24.9 - - - 9 9 =25 2 - — - 2
2125 - - - - - Total 13 20 46 21
Total 13 12 55 20
A. fuligula C. . .
<5 - - 1 _ 1  Summary: Percentage of total estimated kill in
5.0- 9.9 1 1 9 _ 4  police-districts with low and high ratio between
10.0-24.9 3 4 6 5 1g upper and lower 95% confidence-limits.
=25 4 15 43 15 77 < 1.50 = 3.00
Total 8 20 52 20
A. ferina 13 63
A. marila A, fuligula 88 2
<5 2 3 15 4 24 A marila 25 24
5.0- 99 4 13 15 9 41 I hyemalis 55 19
10.0-24.9 6 2 11 13 32 M. nigra 73 7
=125 3 - - - 3 M. fusca 63 15
Total 15 18 41 26 B. elangula 78 2
M. serrator 38 21
CL hyemalis M. merganser 33 32
<5 2 4 11 1 18
5.0- 9.9 2 4 12 15 33
10.0-24.9 4 5 7 - 16
2 25 3 - 15 15 33
Total i1 13 45 31
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PRESENTATION OF THE RESULTS

Table 15 and Fig. 8 show the total estim-
ated kill of each species in the five sea-
sons concerned (1966/67 — 1970/71). In
1966/67 the survey only comprised 32
police-districts. For each species the pro-
portion in these districts of the total kill
was compared for the four later seasons.
The values were so close that the 1966/67
data could be extrapolated to the total kill
of that year. The estimates for 1966/67
should of course be considered with cau-
tion, particularly for A. marila and M.
fusca.

For all five seasons, the estimates used
are based on a sample corresponding to
a questionnaire survey sent to 50% of
the successful sportsmen. By doing so

possible systematic errors introduced by
the reduction of the sample size (see p.
41) are constant in all the shooting sea-
sons.

The detailed geographical distribution
of the kill in four seasons (1967/68 -
1970/71) is shown in species maps in
Chapter IV. For each unit (police-district)
the estimated kill was rounded off to the
nearest hundred, and estimates of 1—49
birds are not indicated.

Fig. 9 shows the average size and spe-
cies composition of the kill of »other div-
ing ducks« in 12 counties, based on the
addition of estimates for units within the
county.

@ 5 8
= g = 5 =8
= = I = = B = 5 = 5 =
< < < =i = = el = = 6 £
1966/67 Total 39 207 57 126 203 112 154 57 29 23 1007
1967/68 Islands 34+2 277%5 44+3 106+4 105E4 55 +3 93+4 39%£3 24%2 15 791
jutland 23+3 60%£3 22%2 15%2 85%4 50%3 12715 33%3 21%2 12 447
Total 57%3 337+6 6514 121+4 1906 104%5 220%6 72+4 4643 27 1238
1968/69 Islands 32+2 299%5 49%3 79%3 101%£3 5543 1044 394%2 322 12 803
Jutland 2042 58+3 2512 15+2 85+4 48+3 148%4 41£3 28%2 19 487
Total 5213 357%6 744 9513 186%5 102%4 252+5 80+4 60%3 31 1290
1969/70 Islands 3212 34936 100EX4 107+4 894 4713 111+4 373 25%2 7 904
Jutland 2142 58+4 31%3 13472 100%4 43+3 146%5 4313 38%X3 53 498
Total 52+3 4077 131+5 12144 189+5 90t4 25716 80t4 634 11 1401
1970/71 Islands 28%2 2555 4612 84+3 66%3 34+2 106+4 312 212 11 682
Jutland 1842 4743 22%2 15472 98+4 39F%3 1714 42%3 33£2 9 495
Total 46+3 30215 68%3 99%3 1645 73t4 278%5 73+4 54%3 20 1177
Table 15. The estimated kill and 95% confidence-limits (X 100) of cach species in the category

»other diving ducks« in five seasons (1966/67 — 1970/71). (Based on questionnaire surveys of 50%
of the successful sportsmen, for 1966/67 in 32 police-districts (see above}, and for other years all

police-districts).
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»Other dabbling ducks« 1969/70 - 1971/72

The species composition among »other
dabbling ducks« was studied for three
successive seasons using statistics of the
game firm of Morier & MeLGaarp, Co-
penhagen. This firm receives game from
sportsmen in all parts of Denmark. For
the present study the files of the firm
were examined, and for each communi-
cation including A. crecca, A.acuta, A.
penelope or A. clypeatq, data on the spe-
cies, number, and month, as well as the
county of residence of the sportsman
were obtained. In the files A. guergueduln
were listed as A.crecca, but probably
comprised a very small proportion of the
birds bagged very early in the shooting
season (see p. 72),

The data were arranged according to
the county of residence of the sportsmen.
Some county-samples were very small,
and in such cases adjacent counties were
combined. This was only done when there

was found to be great similarity in the
habitats and in the occurrence of dabbling
ducks in the counties in question. In the
present study ten geographical units have
been used, five in the islands and five in
Jutland (see Fig. 9). The calculations are
based on the assumption that the com-
position of the bag taken by sportsmen
residing in a county is identical with the
total kill in that county, based on data
from the bag-record.

The sample was 5,900 in 1969/70,
9,800 in 1970/71 and 5,300 in 1971/72.
Its distribution and the estimated com-
position of the kill in each unit is given
in Table 17.

The geographical distribution of the
kill is illustrated in species maps (Chapter
IV p.70, 74, 78, and 80), and the
average size and species composition in
each county unit is given in Fig. 9 p. 49.

ACCURACY OF THE ESTIMATES

The reliability of the estimates is influenced by
3 factors; errors in the sampling procedure, the
use of counties as geographical units, and the
statistical variation.

Representativeness of the sample
It is assumed that in general the composition
of the sample illustrates the composition of the
total bag, although the representativeness of
the sample has not yet been tested, e.g. by com-
parison of information from sportsmen with
the present data. Some particular factors which
may influence the representativeness of the A.
clypeata sample should however be mentioned.
1) While the three other species are considered
to be equally edible, A. clypeata ranks lower in
the opinion of many sportsmen, and this may
lead to a higher proportion of this species being
sent to the game firm. 2) On the other hand,
this tendency may be counteracted by the fact
that the price paid by the game firm is lower
for A. clypeata than for the three other species,
thus causing its under-representation in the

sample. 3} Lastly, the very early part of the
sheoting season is undoubtedly under-repre-
sented In the material (see p. 51), and since
A. clypeata is predominantly shot early in the
season, this may have caused its under-repre-
sentation compared to the three other dabbling
duck species, which are bagged to a much higher
degree later in the autumn. The factors men-
tioned suggest thar estimates for A. clypenta
should be considered with more caution than
those of the other species.

Counties as geographical units

For the country as a whole, approximately one-
fifth of the kill is bagged outside the county of
residence of the sportsmen involved, and par-
ticularly sportsmen sesiding in E.Sealand take
a considerable proportion (38%) of their kill
outside E. Sealand (see Table 11 p. 37). The error
caused by this distribution pattern is however
considered relatively unimportant, since the great
majority of birds were sent in by sportsmen,
who bag most of their ducks near home.
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In vother diving ducks« the species compoe-
sition often varied over short distances, and
therefore police-districts were used as geogra-
phical units (see p. 40). Practically all dabbling
ducks are shot in duck-flighting, and during
dusk- and dawn-flights the birds disperse widely
from their daytime haunts (see p. 168). Conse-
quently the composition of the kill is uniform
over much larger areas than is the case for
diving ducks, suggesting that the county distri-
bution forms a realistic basis for calculations.

Statistical reliability

The evaluation of the staristical reliability of
estimates is in principle the same as for »other
diving ducks« (see p.41). For each county unit,
the reliability depends on the size of the sample
and the frequency of the species concerned. Only
in three units (Bornholm, W. $ealand and E. Jut-
land) is the sample less than 500 birds. Table
16 gives the distribution of county-frequencies
and the distribution of 95% confidence-intecvals,
expressed as the ratio between upper and lower
confidence-limits. The criterion for postulating
a difference between two estimates should be
that there is no overlap of their respective con-
fidence-intervals.

The reliability of estimates for larger regions
or the whole country is calculated as 95% con-
fidence-limits from the formula mentioned un-
der »other diving ducks« (p. 42), which implies
at least some equalization of over- and under-
estimates on the county level. In Table 17 the
numerical confidence-limits are given for the
major regions (the islands and Jutland) and for
the whole country.

Frequency of species (%/o)

=

o ]

s o % o &F

3 9 & 8 48

V & 2 A =zE
A, crecea - - 2 28 -
A. penelope - 1 12 16 1
A. acula 3 16 10 1 -
A. clypeata 10 13 5 - 2

Ratio of upper/lower 95% confidence-limit

<15 15-29 =30
A. crecen 28 1 1
A. penelope 21 7 1
A. acufa 9 17 4
A. clypeata 6 i7 5

Table 16. Data on reliability of species estimates
for »other dabbling duckse, 1969/70 — 1971/72,
Top section: The distribution of counties in four
categories of species-frequency (sec also p. 42).
Bottom section: The number of counties in three
categories of ratio between upper/lower 95%
confidence-limit.

Season Total kill Sample

Estimated kill, no.ducks (X 100}

(>} 100) (X 100) A, crecen A acuta A.penelope A clypeata
1969/70 Islands 537 21 311%32 43+ 7 136 %10 45+ 7
Jutland 864 38 37017 97 £11 357%17 39+ 8
Total 1400 59 682121 141+13 493420 84+10
1970/71 Islands 544 37 336t 9 41+ 5 117% 8 50+ 5
Jutland 993 61 512+14 96t 9 344:+13 41k 6
Total 1537 98 849+17 137£10 461+15 91% 8
1971/72  Islands 514 25 307 £10 39f 5 100% 8 67+ 7
Jutland 849 28 45018 84:+11 273116 4$22+ 9
Total 1363 53 75721 123+12 373118 10912

Table 17. The estimated kill of »other dabbling ducks« in the islands, Jutland and the whole coun-
try in three seasons. Total kill, according to the bag-record. Sample: no. ducks received by a game

firm. 95% confidence-limits are given.
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Fig. 8. The estimated kill of »other dabbling ducks« {3 seasons) and »other diving ducks«
(5 seasons, see p. 44).
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Summary on the accuracy of the kill survey

The accuracy of the waterfowl kill survey
is influenced by errors in the sampling
procedure and the statistical variation.
The following sampling errors have been
mentioned above: 1) The official bag-
record: a)} correction for non-returned
licence questionnaires, b) omission of
the non-retrieved kill and crippled loss,
and ¢) errors in the information from
individual sportsmen, — 2) The swrvey
concerning  sother diving ducks«: d)
wrong species determination, €) wrong
shooting season, f) the use of police-
districts as calculation units, and g) omis-
sion of information from occasional
sportsmen. — 3) The survey concerning
vother dabbling ducks«: h) under-repre-
sentation of the early part of the shooting

season, j) under- or over-representation
of certain species, and k) the use of coun-
ties as calculation units,

Although several factors cannot be
evaluated objectively, most are consi-
dered to be of little importance, and pre-
sumably do not significantly change the
general picture of size, composition, and
geographical distribution of the bag. Fur-
thermore the sampling procedure itself
was constant, implying that possible
errors were also constant.

The statistical reliability is primarily
determined by the size of the sample,
and in order to minimize this factor very
large samples were taken, particularly
for »other diving ducks«. Statistically the
best data available are for A. fuligula,

Other dabbling ducks
50 KM,

A. plalyrbynchos
Other diving ducks

H S mollissima

Fig. 9, see fext p. 49
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. Lrecca
. penelope
. acuta

. clypeata

x 1000

A. ferina

A, fuligula
A. marita
Cl. hyematis
M. nigra

M. fusca

8. clangule
M. serrator

M. merganser

Fig. 9. The average size and species composition of the bag of ducks in the counties of Denmark. Tep left: the four categories in the bag-record,
1967/68 — 1971/72 {see Table 10a}, Bottom left: »Other dabbling ducks« 1969/70 — 1971/72 (see Table 17). Bottom right: »Other diving ducks
& 1967/68 — 1970/71 {see Table 15). Scales refer to circle diameter (in thousands).
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No. 6
A. penelope 3
B. clangula 3

M. fusca 3

M. fusca 3
B. clangula 3

A, aeuta 1
B. clanguln 3
M. fusca 2
M. nigra 2
A. acuta 2
A. clypeata 2
B. clangula 2

No.5
A. fuliguln 1
A. penclope 4
A. penelope 2
B. clangula 3
M. nigra 4
M. nigra 4
A. penelope 4
B. clangula 4
M. serrator 2
B. clangula 3
A.acute 3
A. fuligula 2

No. 4
A. crecca 4
A. crecca 7
M, nigra 3
S. mollissima 10
A. fuligula 4
B. clangula 5
M. nigra 5
A, penelope 5
A. penclope 6
A, acuta 7
A, crecea 8
A. crecea 9

No.3
S. mollissima 18
A. fuligula 11
A.crecca 9
A. crecea 10
A, crecca 5
A. crecca 6
A. crecen 7
A. crecca 13
B. clanguln 8
A. penelope 10
S. mollissima 11
S. mollissima 10

No. 2
S. mollissima 17
A.crecca 15

5. mollissima 33
A. erecca 20

Cl. hyemalis 25
S. mollissima 24
S. mollissima 25
A. fuligula 11
S. mollissima 27
S, mollissima 23
A, penelope 22
A, penclope 13

No.1
A. platyr-
hynchos
44
40
50
53
42
52
60
46
47
57

B. clangula and M. nigra, for which 88%,
78%0 and 73%p of the total kill respecti-
vely fall in police-districts with high
reliability for these species. The corre-
sponding figure for M. fusca is 63%e, and
for Cl. hyemalis 55%. For A. marila, M.
serrator and M. merganser the figure is
25-40%, but at the same time 20-33%0
of the total kill fall in police-districts
with very low reliability. The overall reli-
ability for A. ferina is much lower than
for other species, as 63%0 of the total kill
fall in police-districts with very low reli-
ability (see Table 14 C).

For »other dabbling ducks« the relia-
bility is very high for A. crecca in nearly
all counties, and for A. penelope in most
of them, while estimates for A. acuta and
A. clypeata generally are much less accu-
rate, See Table 16, The survey does not
include A. querquedula.

The average size and composition of
the duck kill in the counties of Denmark
is illustrated in Fig. 9 p. 49, In Table 18
the six most important species and their
percentage contribution to the total duck
kill in each county are listed.

The size, annual variation and distri-
bution of the kill are discussed for the
various species in Chapter IV, and in
Chapter VI p. 167-172,

A. penelope 6 A. fuligula 4 B. clangnla 3

A. creeca 10

S. mollissima 17

48

Total bag
X1000
83
88
108
125
37
67
69
48
70
45
48

E. Sealand
W. Sealand
Storstrom
Funen

County
Vejle

Ringkebing

Bornholm.
N. Jutland
Viborg
Ribe

S, Jutland

Arhus

797

Table 18. The six most important duck species and their percentage contribution to the total duck bag in each county (average for shooting

seasons 1967/68 — 1971/72}.
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Monthly kill index (1968/69 - 1972/73)

The monthly distribution of the kill of all
duck species (except A. guerquedula} and
of coot can be illustrated by data from
the game dealers of M@LLER & MELGAARD,
Copenhagen, which were also used in the
analysis of species composition in the bag
of »other dabbling ducks« (see p.45-
46). The use of such data for a monthly
kill index requires that the distribution
of ducks shot and sold to game dealers is
identical to the distribution of the total
kill. Comparison of the information from
the questionnaire survey concerning
»other diving ducks« and the game dealer
statistics shows that the distribution is
approximately the same in both sets of
data. Some possible sources of error
should however be mentioned; 1) Notable
changes during a season in the price paid
for ducks have only in a very few cases
changed the motivation of sportsmen to
sell their bag (e.g. A. platyrhynchos Nov.
1972). 2) The large majority of birds are
sold freshly shot, which implies registra-
tion in game dealer records in less than
a week after shooting. A small, al-
though in later years increasing propor-

tion, is however frozen when received,
suggesting that there has been consider-
able delay before registration. Although
some sportsmen apparently empty their
deep-freezers at the end of the shooting
season, this bias will probably not signi-
ficantly change the representativeness of
the information. 3) The most important
error is caused by the fact that very early
in the season, shot birds become tainted
within a few days, and it must be as-
sumed that many sportsmen will not
take the risk of the birds losing their
value during transport to the game
dealers. It is reasonable to consider that
in particular birds from Aug. and early
Sept. are under-represented in the ma-
terial, and this introduces a bias for dabb-
ling ducks, A. ferina and F. atra.

Table 19 gives the size of the samples
used for monthly kill indices. For most
species seasonal samples comprise several
hundred or some thousand birds, but in
A. ferina, A. marila and Mergus spp. in
particular some seasonal samples are very
small.

Fig. 10 shows the monthly percentage

> 100 1968/69 1969/70 1970/71 1971/72 1972/73
A. platyrhynchos 204 168 177 231 156
A. crecen 32 27 53 27 33
A acuta 4 5 8 5 5
A, penelope ? 23 31 17 22
A. clypentn 3 3 6 4 4
A. ferina ? 5 2 2 2
A. fuligula 21 58 14 12 6
A. marila 2 10 1 2 2
Cl. hyemalis 6 5 8 4 13
M. nigra 24 13 10 4 9
M. fusca 9 5 5 p 4
S. mollissima 97 44 42 58 49
B. elangula 5 9 7 3 3
Mergus spp. 8 9 2 2 1
F. gtra 54 79 26 39 52

Table 19. The number of duck and ccot received from sportsmen by the game firm of Meiir &
Mercaarp, Copenhagen, 1968/69 — 1972/73. (Numbers in hundreds). The data has been used to
evaluate the monthly distribution of the kill of each species, and in the analysis of species-

composition of »other dabbling ducks« (see p. 45).
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distribution of each species for birds sold
to the game dealers in each of five sea-
sons. The very few A.qguerquedula re-
ceived in the first weeks of the shooting
season are included in the figures for A.
crecca. Since the game dealer does not
separate the two species of mergansers, the
indices have been established by combin-
ing this information with data on species
composition in the production survey (see
p. 54-63). In 1968/69 A. penelope and
A. ferina were not always separated (the
same popular name »brunnakke« (=
brown-neck) applies to both species), and
are thus not included.

Considering the possible errors in the
material, particularly the under-represen-
tation in Aug.-Sept. of dabbling ducks,
A. ferina and F. atra (with an equivalent
over-estimation in later months), and
taking into account the small samples of
some species, it must be concluded that
the monthly kill indices in Fig. 10 are
rather approximate and that conclusions
not only should be drawn with caution
but should primarily concern tendencies
in alle five seasons. The indices are dis-
cussed under each species in Chapter IV
(p. 64-129).
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Fig. 10. The monthly kill index, based on statistics of a game dealer in Copenhagen, 1968/69 — 1972/73, see p., 51 and Table 19. Columns
indicate the monthly distribution (percentage} of all birds sold to the game dealer. A = Aug., S = Sept. etc.
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Chapter III

Production survey

The age- and sex-composition of diving
ducks have been studied aver five seasons
(1968/69-1972/73), and in the three last
seasons, data on age composition in
dabbling ducks (except A. platyrhynchos)
have also been obtained. The main pur-
pose was to study annual variation in
the production of young, and to correlate
this with the population size and the
annual kill, Most data were obtained by
examining bagged birds, and for three
species of seaducks (S. mollissima, M. ni-
gra and M. fusca) birds killed in oil disa-
sters were also examined.

It is well known that the different age-
and sex-categories are not equally vulner-
able to shooting, and therefore the com-
position among bagged birds differs from
that of the wild population. The most
obvious bias is created by the higher
vulnerability of juvenile birds, which
particularly early in the shooting season
are inexperienced, and more easily shot
than adult birds. Probably over-represen-
tation of juveniles in the bag occurs in
all species of waterfowl, although the
magnitude of this error may vary con-
siderably and depends for example on
the method of shooting. The ratio be-
tween adult females and males in the bag
1s often also biased, and quite consider-
ably so for species in the present material
as a result of specialized shooting me-
thods practised. For Cl. hyemalis and M.
nigra it is well known by sportsmen that
a female sitting on the water will attract

54

males. Many experienced sportsmen take
advantage of this behaviour by using the
female as a »live decoy«. Without doubt
the extreme predominance of males in the
bag of these two species is a result of this
specialized type of shooting, but similar
factors may well influence the materials
of other species also.

In North America this bias has been
thoroughly studied, and by comparison
of recovery rates of ringed birds of diffe-
rent categories it has been possible to cor-
rect for differences in shooting vulner-
ability and thus calculate the actual com-
position of the wild population (Crissey
1964, 1970). In the present study such
corrections could not be made, and it is
only possible in three species of seaducks
to compare the biased bag-composition
with a material of birds killed by oil,
which is presumably more representative
(see p. 169). In general however the com-
position in the material of bagged birds
must be considered as index values pri-
marily illustrating the relative variation
in annual production,

1t should also be emphasized that a
sample from Denmark alone is probably
quite insufficient for an evaluation of
the overall composition of many species.
The fact that age- and sex-categories of
a species may differ in respect of migra-
tion patterns and winter distribution
(Nmsson 1970), implies that at least a
fairly representative part of the area fre-
quented should be sampled.
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Diving ducks
MATERIAL FROM GAME FIRMS (Oct~Feb., 1968/69 ~ 1972/73}

The composition of the bag was studied
by examining ducks shot by sportsmen
and sold to game firms. In 1968/69 ma-
terial was obtained at one game firm and
from 1969/70 at two game firms in Co-
penhagen, comprising whole birds exam-
ined by staff of the Game Biology Station
during visits to the firms, From 1970/71
additional samples of wings were re-
ceived from firms in other parts of the
country, particularly from Svendborg (S.
Funen) and Arhus (E. Jutland).

Determination of diving ducks

The determination as to age- and sex-
categories is based on external characters
only, and follows criteria described by
several authors, among whom particu-
larly Scmieier (1925-26), HerrinG
(1919), Wrtrersy (1948), Carney (1964)
and BAUEr & voN Brorzuemv (1968-69)
should be mentioned. For some species
detailed descriptions of external charac-
ters for ageing and sexing are stll lack-
ing, and additional experience was ob-
tained from skin specimens with infor-
mation on internal characters {gonads)
from the Zoological Museum, Copen-
hagen, and from a collection established
at the Game Biology Station for reference
purposes.

The characters used in the present
study vary much from species to species,
and also depend on whether the whole
bird or only one wing is available. The
characters most frequently used are: 1)
The general plumage colouration pattern
(whole birds). — 2) The presence or ab-
sence of juvenile-type tail feathers (in
most species these are replaced by adult-
type feathers in the course of the shooting
season). — 3) Colouration of the wing. —-

4) The shape and degree of fraying and
wear of wing feathers, particularly of
tertials (the innermost secondaries).

In addition to these characters which
have general application in all species,
differentiation in some species is sup-
ported by additional specific characters,
such as shape and colouration of parti-
cular feathers and measurements of the
wing, tarsus and bill,

It must be emphasized that in some

species, distinction between all relevant
categories is difficult, or at least in part
of the season not possible, particularly
when only the wing is available for
examination. Furthermore, during visits
to game firms in Copenhagen the investi-
gator often had to handle several hundred
birds within a few hours, and thus had
little opportunity to make a detailed
examination of the more difficult birds.
These factors have determined the num-
ber of categories into which the various
species have been separated:
S. mollissima were initially separated into
four categories: ad. 8 &, ad. 29, juv. 88
and juv. 9 (in wing samples juveniles
cannot be sexed). Furthermore, ad. 8 &
were separated into three age-groups, viz.
17-21 months, 29-33 months and > 40
months-old birds. This distinction is
based on the amount of black or dark-
brown colouration on the fore-edge of
the wing, which falls into three distinct
and rarely confused categories (see JOEN-
sEN 1973 a). It must however be stressed
that it has not yet been possible to
check the validity of this character by
examination of birds of known age (e.g.
birds ringed as juveniles).

For A.ferina, A. fuligula, A.marila
and B. clangula, which are represented in
the material almost exclusively by whole
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birds, four categories were distinguished;
ad. 33, ad. 2%, juv. & and juv. 2.
For CL hyemalis, M.nigra, M. jusca,
M. serrator and M. merganser, distinction
was made between four categories as
above whenever possible, but very often
juvenile birds could not be sexed (e.g. in
most wing samples), and in the results

presented only three categories have been
used: ad. &8, ad. 2% and juv.

Material

The total number of diving ducks exam-
imed in the five seasons was 28,500
(3,500-7,200 per year). Some wing-
samples which could not be aged were
not included (totalling about 300). Tables
20-23 illustrate various distributional
aspects of the material.

In all seasons except 1972/73 most
material was obtained at game dealers
in Copenhagen (Table 20), and for seve-
ral species practically all data was ob-
tained there. The number of visits to Co-
penhagen was 13-18 per season, and in
18 out of 25 months 3—4 (or 5) visits
were made. Nearly all birds were exam-
ined on Tuesdays, when large numbers
of ducks shot in the preceding week-end
are received.

Table 19 shows that the number of
diving ducks sold to game dealers has
been decreasing in later years. This ten-
dency can be ascribed to several factors.
The market value of diving ducks is low
compared to other game, and has not
followed the general inflationary trend,
postal costs have increased, and deep-
freezers have become more common in
private homes in later years. Altogether,
the motivation for sportsmen to sell
diving ducks bagged has been reduced
somewhat,

Although the effort to obtain material
was very similar in the five seasons, the
samples varied considerably in size, and
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a few comments on the representative-
ness of the material are given below.

Table 21 gives the number of months
in which various sample sizes were ob-
tained, and Table 22 shows the seasonal
and composite monthly samples of each
species. §. mollissima accounts for nearly
half of all birds examined, and both the
seasonal and monthly samples were suffi-
cient for detailed analyses of the compo-
sition of the kill of this species. For A.
fuligula, Cl. hyemalis, M. nigra, M. fusca
and B. clangula all seasonal samples ex-
ceeded 100 birds, but monthly samples
were frequently rather small. For A. fe-
rina, A, marila, M. serrator and M. mer-
ganser about half the season samples
were less than 100 birds, and two-thirds
of the monthly samples comprised 0-25
birds.

Table 23 shows the geographical distri-
bution of the material according to the
county of residence of the sportsmen,
which is generally identical with the
county of the kill (see p. 35-37). Nearly
two-thirds of the material is from the
islands, and with the exception of Born-
holm, all counties are well-represented.
About one-third of the material is from
Jutland; one county (Arhus) accounts for
the large majority and three species com-
prise 93% of the sample (S. mollissima,
M. nigra and M. fusca).

For A. fuligula, A.marila, CL hyema-
lis, M. nigra, M. fusca and S. mollissima
most of the important shooting areas are
represented in the material. However for
A. ferina, B. clangula, M. serrator and M.
merganser there is an obvious lack of
material from some of the important
haunts, particularly in N. and W. Jutland.

In the present report data from all
parts of the country have been combined
without distinction being made between
the various regions. It is most probable
that in some species more than one breed-
ing population is involved and that they
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visit different regions of Denmark (see
p. 159}, and as a result of different breed-
ing conditions, they may for example

£ & E & R
B & S — o g
ps) N I~ ™~ I~ b
2 3 2z 2 = £
Qct. 4 4 4 4 3 19
Nov. 2 1 2 3 3 11
Dec. 4 3 3 3 2 15
Jan. 1 3 4 2 3 13
Feb ~March 3 2 5 4 3 17
Total 4 13 18 16 14 75
No. diving
ducks exam- | o 5y 55 45 37 237
ined in Co-
h
penhagen g
No. wings —
from other 2 - - 15 15 17 48
game-dealers
Total no. 9 72 66 63 35 285
examined

Fable 20. The number of visits (weeks) to game-
dealers in Copenhagen, and the origin of the
material of diving ducks examined in five shoot-
ing seasons (Oct—Feb., 1968/69 - 1972/73).

show differences in such factors as the
proportion of juveniles. Since no regional
distinction has been made, the present
material only gives a very approximate
picture of the overall composition of
the bag.

The results of the study are presented
in Fig. 11 (p. 58-59). For each species

Cont, p. 60
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Table 21. The frequency (ro.months) of various
monthly sample sizes of ten duck species in
game firm material obtained over 25 months.

Five seasons
Oct. Nov. Dec. Jan. Feb.i Total %o

171 57 84 152 170G 634 2.2
226 143 538 2343 2628 5878 20.6
68 26 63 187 397 741 2.6

8 49 333 423 560 1373 438
8§47 185 412 378 575 2397 84
222 145 286 319 295 1267 4.4
5430 2487 1799 1483 2650 | 13849 485
122 142 219 576 370 1429 5.0
162 62 144 149 138 655 2.3
2 G 30 159 108 305 1.1

1968/69 69/70 70/71 71/72 72/73

A ferina 85 207 128 162 52
A. fuliguln 525 2831 900 1211 411
A. marila 57 374 123 138 49
Cl. hyemalis 139 271 688 150 125
M. nigra 390 551 901 321 234
M. fusca 194 266 445 205 157
S. mollissima 3187 1734 2869 3788 2271
B. clangula 164 557 381 194 133
M. serrafor 139 300 98 93 25
M. merganser 43 156 40 53 16

Total 4920 7247 6573 6315 3473

5/ 172 254 23.0 221 122

7258 3302 3908 6169 7891 | 28528
254 116 137 216 277

Table 22. The seasonal and monthly distribution of diving ducks examined at game-dealers during
five shooting seasons {Oct.—Feb., 1968/69 ~ 1972/73).
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Fig. 11. The age- and sex-composition among bagged A. crecea and A.penelope in three shooting
seasons, and all diving ducks in five seasons; the number of birds examined is given below the
year, Numbers in open columns indicate 1) no. ad. § & per ad. @ (above center-line), 2} no.
juv.per ad. @ (bottom of column). In some species juv. & & and @ @ are combined (see p. 56),
and in the dabbling ducks ad. & § and @ @ are also combined.
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Fig. 12. The monthly juvenile percentage
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during five shooting seasons. Very small
samples are indicated with question
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a diagram showing the composition of
the bag in each season is given, and the
information is discussed in Chapter 1V,
p. 84-117. For A. fuligula, M. nigra, M.
fusca, B.clangula and S.mollissima the
monthly variation in juvenile percentages
is shown in Fig. 12. Since the statistical
reliability varies considerably, these dia-
grams should only be used for an evalua-
tion of general tendencies in all five sea-
sons, while comparison between seasons
cannot be reliably made.

Only for §. mollissima are the samples
sufficient for a detailed description of
monthly variations in composition in
each season. For this species, data from
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County 1 H 111 iv v
Born- E. Sca- W. Sea- Stor- 77 Funen 7 Total
Species holm land land strom 1I-1v -V -V
A. ferina - 67 46 229 85 85 6 518
A. fuliguln - 1065 108 1917 1215 650 235 5190
A. marila - 13 3 129 27 375 24 571
CL hyemalis 84 5 138 310 77 460 69 1143
M. nigra 3 28 325 82 43 595 6 1081
M. fusca - 17 216 152 29 267 1 682
S. mollissima 155 826 1857 851 509 2849 - 7047
B. clanguln 1 63 86 461 117 110 - 838
M. serrator 5 16 42 183 78 75 13 412
M. merganser - 16 30 87 83 8 - 224
Total 248 2116 2851 4401 2262 5474 354 17706
0y 0.9 7.4 10.¢ 154 7.9 19.2 1.2 62.1
County VI VI VIl IX X Al XII Un-
Vejle  Arhus N Jut-  Vi- Ring- Ribe S.Jut- | Total known { Grand
Species land  borg kebing fand VI-XII | =XII total
A. ferina - 18 1 5 1 2 - 27 89 634
A. fuligula 2 48 2 8 12 28 10 110 578 5878
A. marila 3 74 - 2 7 6 1 93 77 741
Cl hyemalis 4 23 5 - 2 3 30 67 163 1373
M. nigra 160 816 19 17 13 77 42 1144 172 2397
M. fusca 101 366 11 2 - 3 10 493 92 1267
S. mollissima 531 4120 140 7 32 442 259 5531 1271 13849
B. clangula 2 179 11 26 29 32 3 282 309 1429
M. serrafor 10 47 28 28 - 12 4 129 114 655
M. merganser - 4 - — 20 7 - 31 50 305
Total 513 5695 217 95 116 612 359 7907 2915 28528
by 2.8 20.0 0.8 0.3 0.4 2.1 1.3 277 10.2 100.0

Table 23. The geographical distribution of diving ducks examined at game-dealers during five
shooting scasons (Oct.—Feb., 1968/69 — 1972/73), according to sportsmen’s addresses.

1970/71 1971/72 1972/73
Sample Sample Sample 0
no. ducks  JWV- '/ no.ducks  Juv-" no.ducks 19V fo
A. erecen 443 63.7 442 66.7 550 62.0
A. acuta 72 76.4 70 60.0 46 56.5
A. penelope 366 73.0 310 58.1 317 71.3
A clypeata 34 47.1 79 79.7 28 25.0

Table 24. The number of dabbling ducks examined at game dealers in Copenhagen and the juv. per-
centage in three seasons (Oct~Dec., 1970/71 — 1972/73).
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the production survey and the monthly
kill index have been combined, and the

monthly composition of the kill has been
estimated (JOENSEN in press).

SEADUCKS IN OIL DISASTERS

Since 1968/69, the Game Biology Station
has studied the problem of oil pollution
in Danish waters, with particular empha-
sis on its impact on seaduck populations
(Joensen 1972 a, 1972 b, 1973 ¢). In Jater
years large numbers of seaducks have
frequently been killed in oil disasters,
and on such occasions large samples of
birds have been examined. Several spe-
cies are involved, of which S. mollissima,
M. nigra and M. fusca make up the great
majority. Only for these species is there
sufficient data for an evaluation of age-
and sex-composition of populations. The
information was obtained by examining
contaminated birds which had either died
directly as a result of the contamination,

or had been killed off (mostly by shoot-
ing) when they were resting on the shore
severely affected by oil. Although vulner-
ability to oil may vary from species to
species, it is reasonable to assume that
within a species all categories are equally
vulnerable to oil. Accordingly the com-
position of individuals among oiled birds
gives a more reliable picture of the com-
position in the wild population than the
bag, which is biased by differences in
vulnerability to shooting.

Data from one disaster were obtained
in 1968/69, and in each of the succeeding
four seasons data from two disasters were
obtained (Table 25). Altogether, 9,600
S. mollissima, 4,600 M. nigra and 1,600

— = | g = | 2
. [ ] = =] = ot
5= B E=E |1 =5 5
SE| Z|=22l8, =<8, 2t
TegEl35 %8 E3 (%5 28| 48 | 4n
@ U w
EA 1A |8y |RE|ZE|RE |25 |88 |25
2flop 28|88 |RE|5d |nE|nE s
2 (28 |2u |2x |28 | 0Rs | BT | 2E | BB
$. mollissima, sample 1,154 | 1,080 | 947 1,156 19 198 617 14,319 | 121
Juv, % 24 2 3 [ - 11 27 8 7
Ad. % 76 98 97 94 | 100 89 73 92 93
Ad. & &% 63| 65 59 | 58 | 6l 68| 611 72
Ad. Q%% 37| 35| 41 0 492 | 39 32| 39| 28
M. nigra, sample 343 454 169 77 13 2,153 | 1,260 97
Juv. %o 10 13 29 10 - 9 6 i
Ad. % 90 85 71 G 100 91 94 99
Ad. & & % 68 58 68 58 77 69 66 66
Ad. 9(,2 4y 32 42 32 42 23 31 34 34
M. fusca, sample 143 332 139 | 119 10 844 20 30
Juv. %o 18 12 18 13 - 13 35 3
Ad. %o 82 88 32 87 100 87 63 97
Ad. 838 Y 63 67 63| 36 60 64| 771 76
Ad. 99 /o 37 33 37 44 40 36 23 24

Table 25. The age- and sex-composition among S.mollissima, M. nigra and M. fusca killed in oil-
disasters. For the two Melanitta species only whale birds, but not wing samples are included.
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1968169 1969/70  1970/71 1971/72 1972/73
S. mollissima Bag 40 32 17 46 22
il 24 2 6 23 §
M. nigra Bag 18 25 20 10 17
Qil 10 15 23 3 5
M. fusen Bag 38 39 21 15 15
Qil 18 12 15 13 16

Table. 26. The juv. percentage among S.mollissima, M. nigra and M. fusca in the bag and in oil-
kills. The propertion in the bag is based on game dealer material from Dec., Jan. and Fob. — In the
last four seasons when oil data from two disasters were obtained, mean values have been used.

M. fusca have been examined. For the two
last-mentioned species the actual number
of birds examined was considerably
larger, but in many samples (mainly
comprising wings) satisfactory distinc-
tion between ad. 9% and juv. could not
be made.

Although oil disasters often affect
large areas of water they are geographi-
cally much more limited in extent than
the bag-sample examined at game dealers.
Direct comparisons between oil-data and
bag-data should therefore only be made
for the same general area and for the
same months. However, the bag data is
generally insufficient for such detailed
comparisons. In Table 26 the juv. percen-

Dabbling ducks

In three seasons (Oct—Dec., 1970/71 —
1972/73} dabbling ducks (except A. pla-
tyrhynchos) were examined at game
dealers in Copenhagen. This study was
only a sideline of the diving-duck survey,
and dabbling ducks were therefore only
examined when time permitted. Conse-
quently the samples were rather small,
and a Jarge proportion of the birds have
only been aged but not sexed. Further-
more, the most important species (A. pla-
tyrhynchos) was completely omitted. It
should also be emphasized that the first
1!/ months of the shooting season

tages found in oil material is compared
with the corresponding percentages from
the bag (total sample in Dec.-Feb.) of each
season. In nearly all cases, the juv. per-
centage is considerably higher in the bag,
and this supports the above suggestion
that oil kills are more representative of
the composition of the wild population
than is the bag-composition. However
since the material is partly derived from
different regions, it is unrealistic to use
the two sets of data in an evaluation of
possible correction factors. ‘

The composition of samples of oiled
birds is discussed for each species (Chap-
ter IV, p. 99, 103 and 109.

1970171 - 1972173

(Aug.—Sept.) are not represented in the
material.

About 900 dabbling ducks were exam-
ined in each season (Table 24). The
samples of A. crecen and A. penclope
comprised 300-550 Dbirds annually,
whereas the samples of A.acuta and A.
clypeata comprised far fewer birds and
were insufficient for detailed conclusions.
The age composition of A. crecca and A.
penelope is illustrated in Fig 11 p. 58,
and further comments are given in Chap-
ter IV p. 69 and 77.
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Chapter IV

The status of the different species in Denmark

In this chapter the information obtained
in the study during the years 1965-
1973 is described species by species for
twenty duck and three swan species and
the coot, all regularly occurring in Den-
mark. Among Anatidae only geese and
a few duck species which have been re-
corded only a very few times have been
omitted.

In the description, the following treat-
ment has been accorded each species, a)
A brief introduction summarizing the
general distribution within Europe, and
a definition of its status in Denmark. —
b) The available information on distri-
bution and population size is summarized
for species breeding in Denmark. — c) A
summary of existing data js given for
species which undergo summer wing-
feather moult in Denmark. — d) Results
obtained in the present study concerning
monthly variation in occurrence, distri-
bution pattern, habitat selection and
population size, are summarized in the
section »Occurrence during autumn, win-
ter and spring«. Details are also provided
in two types of maps, showing the distri-
bution recorded in the last seven country-
wide surveys (see p.24), and summa-
rizing all existing count data {see p. 24).
Further details on numbers recorded in
country-wide surveys are given in Table
5 p. 23 and Appendix 2 p. 199. — e) Re-
sults of the study concerning the size of
the annual kill and its geographical and
monthly distribution are summarized in
the section »Shooting«, with remarks on
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conditions under which birds were bag-
ged. Geographical distribution is shown
in maps and the monthly distribution in
Fig.10 p. 52-53. — f) The main results for
species treated in studies on age- and sex-
composition of the bag and oil-kills are
sumumarized in the section »Composi-
tion, and basic data are given in Figs. 11
and 12 p. 58-60. This chapter thus
mainly comprises the presentation of in-
formation, whereas certain items are
treated later in the discussion p. 152-174.
In addition to the results obtained in
the present study, much information in
literature has been utilized in summa-
rizing species accounts. In addition to
specific reports mentioned in the text, the
following sources in particular have pro-
vided valuable information: ATKINSON-
WiLLes (1963, 1969, 1972), BAUER & vON
Brotzuem (1968-69), FErpmNanD (1971),
Satomonsen  (1963a, 1963 b, 1972),
ScuigLer (1925-26) and Voous (1960).
It should first be emphasized that the
use of reports on waterfowl counts in
other European countries is limited to a
few cases only, where a direct comparison
is realistic. Secondly, ringing data illu-
strating the migration pattern of local
breeders and the origin of winter visitors
has only been used in cases where
such data has already been subject to
scientific evaluation before publishing,
whereas no attempt has been made to
extract data from the many publications
comprising only lists of recoveries.
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Anas platyrhynchos — Mallard
Fig. 13-15 p. 66-67.

Holarctic, breeding throughout Europe
and most of the US.S.R. In Europe only
the northermmost populations are truly
migratory, while breeders in the NW.,
W. and central regions are mainly re-
sident or wintering south to the Mediter-
ranean. In Denmark, as in many other
countries, it is the most widespread and
numerous breeding duck, mainly resi-
dent, although some winter in NW. Eu-
rope. A common visitor during autumn,
winter and spring from breeding areas in
Fennoscandia and W. Russia.
Shooting season: 16. Aug.~31. Dec.

Breeding and moulting
The mallard breeds in all parts of Den-
mark and occurs in every type of wet-
land habitat such as lakes, ponds, moors,
streams, Dbrooks, in marshlands parti-
cularly with dense vegetation, on small
islands, and along sheltered and also
occasionally more exposed coasts. The
size of the breeding population is not
known, but may well comprise tens of
thousands pairs.

In addition to wild mallards there is
a very large population of semi-domesti-
cated birds breeding freely in parks etc.
and more or less dependent on such con-
ditions as artificial feeding. Furthermore,
increasing numbers are being raised arti-
ficially, mainly for shooting purposes.
The number is not known but probably
amounts to several tens of thousands
annually, The wild, semi-domesticated
and handreared mallards cannot be di-
stinguished in the field, and to a great
extent mix in the wild.

In summer, moulting birds can be
found in most types of wetland habitats,
generally in small flocks, although as-

semblies of up to a few hundred are
regularly found in some large lakes and
marshlands with dense vegetation. The
two most important moulting areas are
probably the waters around the small
island Kleegbanken in Ringkebing Fjord,
where some thousand moulting birds
have been recorded, and Vejlerne in the
Limfjord area.

Occurrence during autumn, winfer

and spring

In Aug—Sept. the mallard is extremely
common and numerous all over the coun-
try, and a large proportion are found in
large and small inland waters. Some
foreign birds (mainly juv.) already visit
Denmark at this time (SALOMONSEN
1972), and in Oct.—Nov. the number of
birds is increased considerably by immi-
gration of birds from Scandinavia and
Russia, The species is still widely scat-
tered, but an increasing proportion are
found in large flocks in shallow salt
water, particularly in N. and W. Jutland |
in Nov. (Fig. 74 p.134) where tens of
thousands have been recorded, In coun-
try-wide surveys in Nov. the districts
A, B and C contained about half of all
mallards recorded in the whole country.
The foreign visitors mainly continue
their migration to wintering areas in W.
Europe, and the migratory part of the
local population leaves Denmark in Nov.-
Dec. In most years the numbers found
during winter are considerably lower
than in the autumn, and especially when
many inland waters are ice-covered the
birds concentrate around harbours and
in shallow offshore salt-water areas, often
several kilometres from the coast. As
early as Feb. and particularly in March
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Fig. 14. Summary map for A. platyrhynchos showing all areas
where more than 100 birds have been recorded regularly during
1965-1973. — Concentrations of more than 5,000 birds can be
found in nearly all parts of the Waddensea.

A. platyrhynchos

Fig. 15, Distribution of the
bag of A.platyrhynchos per
county (averages of five shoot-
ing seasons 1967/68 — 1971/
72). Scale refers to circle dia-
meter and represents no. of
individuals (thousands). -
Numbers in circles indicate

percentages of total numbers.

C/6T—596T Mrewuag uy suonendo] [MOJIBIEA



AnDErS Houm JOENSEN

a notable increase is found, when both
local and foreign birds return. Numbers
are high during most of April, but after
the later part of this month only the
local breeders remain (Fig. 4 p. 26).

In country-wide surveys in Nov. be-
tween 122,000 and 174,000 mallards
were recorded. The counts included most
of the birds in natural habitats, but
may well have omitted some tens of
thousands in parks and small lakes par-
ticulatly of the larger estates. The total
population in Nov. probably did not
exceed 200,000 (1967 and 1969) or
250,000 (1968). With the limited number
of potential habitats, the figures obtained
in Jan. are more representative, varying
from about 90,000 in 1968 and 1970 to
nearly 150,000 in 1969.

Shooting

In all counties the mallard is by far the
most important waterfowl, and in later
years comprises half of all ducks shot.
Tt is bagged by nearly 90°% of the
duck-shooting sportsmen and by 40%o
of all sportsmen (Table 10 p. 35, Fig. 7

p. 36). Information from the bag-record
goes back to 1959/60 (Fig. 6 p.34). In
the years 1966-1972 the annual kill
varied between 334,000 and 419,000
(average value 380,000). The largest bag
was taken in 1968/69, corresponding to
very high numbers in country-wide sur-
veys. The geographical distribution of the
kill is very uniform (Fig.15) and shows
very little annual variation, Half the in-
dividuals are bagged in the islands, and
half in Jutland. The largest bags are taken
in Storstrem and Funen counties, com-
prising nearly 30%o of the total Lill. The
monthly kill index (Fig.10 p. 52) for
the whole country shows a rather uni-
form distribution throughout the autumn,
although there is considerable seasonal
variation. In the eastern parts of Den-
mark the kill is uniformly distributed
over the season, while in the Limfjord,
W. Jutland and the Waddensea areas the
large majority are shot partly in Oct. and
particularly in Nov, These latter areas
have a comparatively small production,
but serve as gathering areas particularly
in late autumn (see p. 131).

Anas crecca — Teal
Fig. 16-18 p. 70-71.

Holarctic, mainly in boreal and temperate
zones. Breeds throughout Europe, except
the southernmost parts, and through most
of Siberia. Winters from Denmark and
British Isles southwards to the Mediter-
ranean countries including N. Africa. In
Denmark the teal is scarce during breed-
ing and moulting, very numerous as an
autumn and spring visitor, and scarce
again during winter.
Shooting season: 16. Aug.—31. Dec.

68

Breeding and noulting

The teal breeds on the moorlands of Cen-
eral and W. Jutland and locally in coastal
marshlands, mostly however in very
small numbers. The total breeding popu-
lation probably does not exceed two
fundred pairs (L. FERDINAND pers. comm. ).
In summer, moulting birds occur in a few
areas and mostly in small groups, al-
though larger concentrations have been
recorded in Vejlerne in N. Jutland (Kor-
TEGAARD iIl PI€ss).
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Occurrence during autimn, winter

and spring

Some visitors arrive in Aug., but num-
bers increase considerably in Sept. In
most years peak numbers have been re-
corded in Oct. {(but in the Waddensea in
Nov., see Fig.74 p.134), and during
. Dec~Feb. very few remain in Denmark.
Birds ringed in Denmark, mostly as
migrants, have mainly been recovered
in the British Isles and France {Saromon-
seN 1972}, Spring migration starts in
March, and peak numbers are reached in
April, or occasionally early May. Before
mid-May numbers decline considerably,
and the few birds recorded from late May
onwards are probably mostly local breed-
ers (Fig. 4 p. 26).

During Aug—Nov. and March-May
teal occur regularly in a large number of
areas all over the country. Fig. 18 shows
localities where more than 25 teal have
been regularly recorded. Smaller flocks
are less regularly found in practically all
inland and many coastal water-bodies
surveyed. The most important day-time
haunts are the densely vegetated lakes
and sheltered coastal marshlands of W.
and N. Jutland (although in the Wadden-
sea mainly in Spariina areas), and in the
larger surveys (Fig. 16) 60-90% of the
total number were recorded in less than
ten localities in W. and N. Jutland, which
regularly hold more than one thousand
birds each (see also p.160 and 165).

In Sept. 1970 and Oct. 1971 close to
30,000 teal were recorded in W. and N.
Jutland. Since not all parts of the country
were covered in these surveys, and some
birds are invariably overlooked because of
concealing vegetation, the total peak
numbers during autumn may have been
40,000--50,000.

Shooting

The teal ranks number three in the bag
of ducks. In three seasons, the estimated
kill varied between 68,000 and 85,000.
With the exception of the Ribe and S. Jut-
land counties {the Waddensea) the teal
is by far the most important species
among »other dabbling ducks«. Birds in
N.Jutland and Ringkebing county to-
gether account for 40% of the total kill
in all three seasons, and only A. platyr-
hynchos is more important (Fig. 9 p. 49).
In most other counties also large bags
are taken, and only Bomholm is unim-
portant.

The monthly kill index (Fig. 10 p. 52)
shows that most birds are bagged in
Sept—Oct., but probably the sampling
procedure under-estimates the kill in
Aug.—Sept. (see p. 51}. In N. Jutland most
teal are shot in Sept~Oct., and in SW.
Jutland in Oct.—Nov. (Table 27 p. 73).

The juv."s of birds bagged in the later
part of the season (Oct.~Dec. 1970-1972)
shows little seasonal variation, being 60—
70% (Fig. 11 p. 58).
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Anas crecca

Anas querguedula

Fig. 18. Summary map for A.crecca showing all areas where
more than 25 birds have been recorded regularly during 1965-
1973.

Fig. 19. Summary map for A. querquedula showing all areas
where more than ten birds have been recorded regularly during
1965-1973.
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Anas querquedula — Garganey
Fig. 19 p.71.

Palaearctic, mainly in temperate and
boreal zones. Breeds in England and
southern Fennoscandia, and in Central
Europe and U.S.S.R, Winters locally in
S. Europe, but mainly in tropical Africa
and Asia. In Denmark a scarce breeder,
a widespread but rather scarce visitor in
autumn and spring, and rare during win-
ter.
Shooting season: 16. Aug.—31. Dec.

Breeding

A very scarce breeder in most parts of
the country, occurring in lakes and coastal
marshlands. The breeding population is
prabably about two hundred pairs (L. FEr-
DINAND pers. comm.),

Occurrence during aubumn, winter

and spring

The monthly distribution of all garganey
recorded in ground counts during 1965-
1973 (total 5,400) is: Sept. 46%0, Oct.
219, Nov. 2%u, Dec—Feb. 1%, March
3%, April 27%. However, supplement-
ary observations in W. and N.Jutland
indicate that peak numbers occur in Aug.
and May. Only fifty birds were recorded
in Dec—Feb., all in the relatively mild

winters of 1966/67, 1970/71 and 1972/
73.

The garganey mostly occurs as a mino-
rity member in flocks of A. crecca, and
is often overlooked. Furthermore, the
most important months were not included
in the general waterfowl counts. There-
fore the map Fig. 19 showing areas of
regular occurrence, must be considered
to be very incomplete. In addition to the
thirty localities marked, irregular records
of small flocks of 1~10 birds have been
made in about seventy areas, The species
occurs both in inland and coastal waters,
but all larger flocks have been observed
in coastal marshlands or very shallow
sheltered salt- and brackish waters.

Shooting

In the kill survey concerning vother
dabbling ducks« the garganey is included
in the material for A. crecca (see p.45),
and the size of the annual bag can only
be guessed at. Probably the kill doe: not
exceed a couple of thousand birds, and
may well be less than one thousind,
practically all birds being bagged in Aug.
and early Sept.

Anas strepera — Gadwall
Fig. 20 p. 73.

Holarctic, mainly in temperate zone.
Breeding from Central Asia to E. Europe,
locally in NW. Europe (Iceland, British
Isles, Holland, N.Germany, Denmark
and Sweden). Winters from British Isles
through S. Europe to Central Africa. In

72

Denmark a very scarce and irregular
breeder since 1940’s, in south-eastern
parts. Protected since 1967.

The gadwall is probably often over-
looked in waterfowl counts, and the pre-
sent study comprises records of only 250
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The garganey mostly occurs as a mino-
rity member in flocks of A. crecca, and
is often overlooked. Furthermore, the
most important months were not included
in the general waterfowl counts. There-
fore the map Fig. 19 showing areas of
regular occurrence, must be considered
to be very incomplete. In addition to the
thirty localities marked, irregular records
of small flocks of 1-10 birds have been
made in about seventy areas, The species
occurs both in inland and coastal waters,
but all larger flocks have been observed
in coastal marshlands or very shallow
sheltered salt- and brackish waters.
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In the kill survey concerning wother
dabbling ducks« the garganey is inluded
in the material for A. crecca (see p.45),
and the size of the annual bag can only
be guessed at. Probably the kill doe. not
exceed a couple of thousand birds, and
may well be less than one thousind,
practically all birds being bagged in Aug.
and early Sept.

Anas strepera — Gadwall
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Holarctic, mainly in temperate zone.
Breeding from Central Asia to E. Europe,
locally in NW. Europe (Iceland, British
Isles, Holland, N.Germany, Denmark
and Sweden). Winters from British Isles
through S. Europe to Central Africa. In
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Denmark a very scarce and irregular
breeder since 1940%s, in south-eastern
parts. Protected since 1967.

The gadwall is probably often over-
looked in waterfowl counts, and the pre-
sent study comprises records of only 250
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Waterfowl Populations in Denmark 1965~1973

Fig. 20. Localities where A.strepera was ob-
served either regularly (solid circles) or irregu-
larly {open circles) during the present study.

Anas strepera » o 1-5

birds, of which more than half were ob-
served in the game reserve Nakskov Indre-
fjord (W. Lolland). The species has been ‘
observed for more than three years in
only a few other south-eastern localities
(Fig. 20, solid circles), and there are a j}

few irregular records from other parts
of the country {open circles). The month-
ly distribution of the birds observed is:
Sept. 16%, QOct. 13%s, Nov. 8%, Dec.
5%, Jan. 9%, Feb. 8%, March 10%b,
April 31%s.

iﬁ:ﬁﬁf A. crecea A. penelope

ff::fy A. S. O N D A, S. O N D
1969/70

N.Jutland and Viborg 3 40 39 15 3 - 16 43 35 6
Ringkabing 5 35 38 18 4 B 2 76 15 7
Ribe 3 40 29 22 6 3 4 29 23 1
S. Jutland 2 23 26 46 3 - 13 21 o4 2
1970/71

N. Jutland and Viborg 3 32 46 12 7 - 31 30 3¢ 9
Ringkebing 3 36 42 17 2 2 33 46 19 -
Ribe 4 31 3 20 9 - 21 57 19 3
8. Jutland 1 15 48 30 5 - 8§ 36 51 5
1971/72

N.Jutland and Viborg o 41 28 19 2 29 49 33 7
Ringkebing 7 42 43 5 2 - 17 36 31 16
Ribe 22 34 24 13 7 3 32 53 12 -
S. Jutland 25 42 13 16 4 1 18 36 40 4
1972/73

N. Jutland and Viborg 5 21 37 21 16 - 2 65 20 12
Ringkebing 4 45 34 13 3 - 37 33 21 9
Ribe 5 21 51 6 17 - 17 59 19 5
S. Jutland 13 18 38 24 7 1 1 5 49 44

Table 27. The monthly distribution (as a percentage of the total) of A. ¢crecea and A. penelope bag-
ged and sent to a game dealer frem four regions of northern and western Jutland in four shooting
seasons.
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Anas acuta — Pintail
Fig. 21-23 p. 74-75.

Holarctic, mainly in boreal and temperate
zones. Breeds in Europe north of 50° and
throughout Siberia. Wintering from
British Isles through W. and Central
Europe to S.Europe and N. Africa. In
Denmark a scarce breeder, a common and
locally numerous visitor during autumn
and spring, but very scarce during win-
ter,
Shooting season: 16. Aug.—31. Dec.

Breeding

The pintail is a very scarce breeder, main-
ly on coastal marshes and on small islands
in SE. Denmark. The total number is
probably about two hundred pairs (L.
FERDINAND pers. comm.).

Occurrence during aubimn, winter

and spring

As early as Aug., numbers in excess of
the breeding population have been re-
corded in several areas, particularly in
eastern parts of the country. It is known
from the monthly count index (Fig. 4
p. 26) and aerial surveys in W. and N.
Jutland that peak numbers are found in
late Sept. and during Oct, Numbers found
in Nov. are much smaller, and very few
pintail are seen during Dec.~Feb. The
totals in Jan. 1969 and Jan. 1973 were
300 and 100 birds respectively for the
whole country. From early March num-
bers increase, and peak numbers occur
in April. From mid-May very few pintail
remain in Denmark.

Anas acuta

Fig, 23. Summary map for A. acuta showing all areas where
more than 25 birds were recorded regularly during 1965-1973.
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The number of localities regularly
visited by pintail (Fig. 23) is considerably
smaller than by the nearly equally nu-
merous A. crecca. There are a few regular
haunts in the islands, the most important
being Basnzs Nor, SW. Sealand. The
main migration route is through N. and
W. Jutland, and the most important area
is Ringkebing Fjord, where many thou-
sand birds (up to 17,000) stay for 4-6
weeks. Notable flocks are also seen in
Ulvedybet, Vejlerne, Nissum Fjord, Vest
Stadil Fjord, Fiilse and some areas of the
Waddensea, but mostly only for shorter
periods.

In Oct. 1969 and Oct. 1971 18,000 and
32,000 pintail respectively were recorded

in W. and N. Jutland, and in most years
the largest number occurring simul-
taneously in the whole country was
probably of the order 25,000-30,000.

Shooting

In 19691971 the total bag varied from
12,000 to 14,000. In most parts of the
country the pintail is rather unimportant
compared to A. crecca and A. penelope,
but in Ringkebing Fjord and surrounding
areas large numbers are shot, accounting
for 30-40%0 of the total kill. Two-thirds
of the total kill are shot in W. and N, Jut-
land, most birds being bagged in Sept.~
Oct. In Ringkebing county the bag in
these months was 75-85% of the total.

Anas penelope — Wigeon
Fig. 24-26 p. 78-79.

Palaearctic, mainly in boreal zone. Breeds
in Iceland, Scotland, Central and N. Fen-
noscandia, locally south of the Baltic Sea,
and throughout U.S.S.R. Winters from
Denmark and British Isles through W.
Europe to the Mediterranean countries.
In Denmark a very common and nume-
rous visitor during autumn and spring,
scarcer in winter. Occasionally seen
during summer, but breeding has only
been recorded a few times.
Shooting season: 16. Aug.—31. Dec,

Occurrence during autumn, winter

and spring

The first visitors are seen in late Aug.,
and numbers increase considerably in
Sept.~Qct., with peak records in all parts
of the country in Oct. (Fig. 4 p. 26).
Many birds are still present in Nov., par-
ticularly in the Waddensea. The winter
population is generally small and mainly
found in W.and N.Jutland. Spring mi-
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grants arrive from late Feb., and peak
numbers are found in eardy and mid-
April. Few birds remain by early May.

In addition to localities of regular oc-
currence (Fig. 26) wigeon are found irre-
gularly in a large number of Jocalities.
The species is scarce inland and mainly
confined to coastal marshes and shallow
salt- and brackish-water areas, In the
eastern parts of the country few areas
regularly have more than five hundred
wigeon, and by far the most important
haunts are in W.and N. Jutland. Here
flocks of more than one thousand are
regularly seen in many areas, ant more
than five thousand birds may be found
in Ulvedybet, Nibe Bredning, Vejlerne,
Ringkebing Fjord and large parts of the
Waddensea. In Ringkebing Fjord up to
25,000 (Oct.1971) and in the Wadden-
sea up to 55,000 (Oct. 1970) have been
recorded (Fig. 74 p. 134).

Up to 75,000 wigeon have been re-
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corded in W. and N. Jutland in Oct., and
probably the peak number present in the
whole country is close to 100,000. In
country-wide Nov. surveys 27,000-
48,000 have been recorded, while num-
bers in Jan. varied from a few hundred
to a few thousand.

Shooting

The total number killed in 1969-1971
was 37,000-49,000, and the wigeon
ranks number four in the bag of ducks.
With the exception of Bornholm large
numbers are shot in all counties, and in
the Waddensea wigeon is even more im-
portant than A.crecca (Fig. 9 p. 49).

Two-thirds of the total kill is taken in
W. and N.Jutland, and hereof one-third
in the Waddensea.

The monthly kill index (Fig. 10 p. 52)
for the whole country shows that the
largest numbers are shot in Oct., many
in Sept. and Nov., while Aug. and Dec.
are relatively unimportant. In N. Jutland
Oct. is generally the most important
month, while in the Waddensea most
birds are bagged in Nov., and in the mild
winter of 1972/73 also in Dec. (Table 27).
The juv.%/o of bagged birds from Oct—
Dec. varied between 60% and 70%s in
1970-1972.

Anas clypeata — Shoveler
Fig. 27-28 p. 80.

Holarctic, mainly in boreal and temperate
zones. Breeds from British Isles and W.
Europe through S.Fennoscandia, E.Eu-
rope and Siberia. Winters from W. and S.
Europe to Central Africa. In Denmark a
rather scarce breeder and a common visi-
tor in autumn and spring, very scarce in
winter,
Shooting season: 16. Aug.—31. Dec.

Breeding

The shoveler breeds in most parts of the
country, mainly in coastal marshes but
locally also inland. In most areas it is
very scarce, the total breeding popula-
tion probably not exceeding five hundred
pairs {L. FERDINAND pers. comm.). Moults
in scattered groups in fresh- and brackish
water.

Occurrence during autumn, winter

and spring

In Aug—Sept. the species is very wide-
spread but mostly occurs as small groups.

In Oct—Nov, the birds concentrate in a
few areas before numbers drastically de-
cline in late Nov. During winter (Dec.—
Feb.) the shoveler is extremely scarce.
A slight increase occurs in March in some
years, but most spring visitors and local
birds arrive in April and May (Fig. 4
p. 26). A few concentrations can be
found after mid-May, but mostly only
local birds remain.

Since Aug. and May are not included
in the general waterfowl survey and the
shoveler is often overlooked (see p.15),
the number of localities where more than
ten birds occur regularly is under-
esttmated (Fig. 28). The species is found
in all parts of the country, mostly in
small groups, but occasionally there are
several hundred together. During 1965-
1973 there were five observations of
more than one thousand birds, seven of
500-1,000, and about fifty of 100-500.
Most large concentrations have been re-
corded in the marshlands, coastal mea-
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dows and sheltered coastal waters of W.
and N. Jutland, the most important areas
being Ringkebing Fjord and the waters
around the Rame Dam in the Wadden-
sea. The species only occurs regularly in
a few inland waters.

The peak population in Aug.—Sep. can
only be estimated approximately and
probably seldom exceeds 5,000.

Shooting
The estimated kill in 1969-1971 varied

between 8,400 and 10,900 individuals,
a little more than half being shot in the
islands. The species is unimportant in all
counties, particularly Bornholm, Ribe and
S. Jutland (Fig. 9 p. 49). The monthly
kill index (Fig. 10 p. 52) shows that most
shoveler are shot in Aug.—Sept. (some
also in Oct.), but very few later in the
season. The estimates for both the size
and monthly distribution of the kill must
be considered with caution (see p. 45 and
p. 51).
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Anas penelope

more than 25 birds were recorded regulatly during 1965-1973.
Concentrations of more than 5,000 can be found in most parts

Fig. 26. Summary map for A.penclope showing all areas where
of the Waddensea.
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Fig. 27. Distribution of the bag of A. clypeata per county in three shooting seasons.
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Anas clypeata

Fig. 28. Summary map for A. clypenta showing all areas where
more than ten birds were recorded regularly during 1965-1973.
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Tadorna tadorna - Shelduck
Fig. 29-30 p. §2-83.

Breeding discontinuously in S. and W.
palaearctic, in Europe along coasts of the
British Isles, the North Sea, the W. Baltic
Sea, in S. and W. Norway and locally in
the Mediterranean. Winters in Denmark,
British Isles, and in W.and S. Europe. In
Denmark a common breeder, irregular
moulter in summer, locally numerous in
autumn and winter and very numerous
and widespread in spring. Protected since
1931.

Breeding and moulting
The shelduck is a very common breeder
along all coasts and in many inland
waterbodies (Poursen 1959). The species
has increased considerably in numbers
in the last decades. The size of the
breeding population is not known, but
probably comprises some thousand pairs.
The main moulting areas of the shel-
duck are in the German Waddensea,
where concentrations of up to one hun-
dred thousand birds have been found
(Goerae 1961, Orike 1969). In the
southernmost part of the Danish Wadden-
sea up to a few thousand occur through-
out the suminer, and some probably moult
there. Moulting birds in the Waddensea
include both one-year old non-breeders
and adults from large parts of the NW.
European breeding areas, The moult mi-
gration takes place from June until Sept.
(Lo 1957, OrLke 1969).

Occurrence during autumn, winfer

and spring

In Aug.—Sept. the number of shelduck in
Denmark outside the Waddensea is very
small, because adults are at the moulting
areas and some juv. have already left
on their autumn migration. Later in the
autumn birds from the Waddensea spread

northwards, and become increasingly
numerous in the W. Jutland fords, the
Limfjord and particularty along the east
coast of Jutland, especially Mariager and
Randers Fjord. This latter area together
with the Waddensea constitutes the most
important wintering area in Denmark.
From late Feb. the number of shelduck
increases considerably, and during March-
April numbers in the Waddensea decline
and the birds disperse along all Danish
coasts (see map for March 1969, Fig. 29).
Foreign breeders and one-year old non-
breeding birds probably constitute a large
proportion of the dispersed population,
and in late April and May the numbers
decline, leaving mainly local breeders.

QOutside the breeding season the shel-
duck is almost exclusively confined to
coastal waters, and the main concentra-
tions are found on tidal sand- and mud-
flats, often several kilometres from the
shore, as are found in the Waddensea
and along the eastern coast of Jutland.

The figures obtained in country-wide
surveys are very accurate. There is con-
siderable annual variation, e.g. in Nov.
between 7,000 and 21,000, and in Jan.
between 1,000 and 20,000, In the Wad-
densea in particular numbers wintering
vary greatly, being influenced by the
degree of ice-cover of the tidal flats. The
smaller population wintering in Mariager
and Randers Fjords is more constant. The
largest number ever recorded was 26,000
in March 1969, but since some important
areas in the southern part of the country
were omitted from this survey, the actual
number may well have been of the order
of 30,000-35,000. Although fewer birds
are present in the Waddensea the overall
population in Danish waters is probably
even larger in April.
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Aythya ferina — Pochard
Fig. 31-33 p. 86-87.

Palaearctic, mainly in temperate zone.
Breeding from British Isles through
southern Fennoscandia, Central and
south-eastern Europe and US.S.R. to
Mongolia. Winters from Denmark and
British Isles through W. and Central
Europe to the Mediterranean, Black and
Caspian Seas. In Denmark a widespread
but rather scarce breeder and a common
visitor during autumn, winter and spring.
Shooting season: 16. Aug.—29. Feb.

Breeding and moulting

In the 19th century the species expanded
its breeding range in NW. Europe and
has bred in Denmark since 1860. The
breeding distribution about 1966 was
described by Hansex (1967). The total
population was estimated to be 350-700
pairs, of which one-third bred in two
areas (Vejlerne in N. Jutland and Nak-
skov Indrefjord, W.Lolland), while the
rest was rather uniformly distributed
over most of the country, mainly in small
lakes with dense vegetation. It moults
mainly in small groups in breeding areas,
and in N. and W.Jutland occasionally
in larger flocks of up to one hundred
birds.

Occurrence during autumn, winter

and spring

The Danish breeders are mainly migra-
tory and winter in the British Isles and
SW. Europe, but birds from Sweden, Fin-
land and Russia pass through on migra-
tion and many stay during winter (SaLo-
MONSEN 1972). The monthly count index
shows considerable annual variation, but
generally peak numbers are recorded in
Oct—Nov. (Fig. 4 p. 27). With the excep-
tion of 1969/70 numbers recorded in the
winter months are generally lower than

84

during autamn. In March—April the win-
ter and spring migration visitors leave
Denmark, and only local breeders re-
main.

The pochard occurs in all parts of
Denmark, but the majority of birds are
found in relatively few localities in the
Limfjord area and in the south-eastern
parts of the country, These regions (di-
stricts C, M and O) contained 50-85%o
(average 70%0) of the birds recorded in
eight country-wide surveys. During the
severe winter of Jan. 1970, 70% of the
birds were found in the Lillebzlt and the
South Funen Archipelago (districts | and
K).
In the Limfjord the most important
area is Ulvedybet, where almost every
year 4,000-7,000 birds have been re-
corded during autumn. In most winters
few pochard stay in the Limfjord area.

In the south-eastern part of the coun-
try the Maribo lakes in Central Lolland
are the most important haunts, and
3,000—4,000 birds are recorded here
nearly every autumn. When these ice
over in the winter the birds move to
nearby salt water (e.g. Guldborgsund,
Storstrammen and Gaune-Dybse Fjords).

Large flocks are also regularly found
around Copenhagen, particularly in the
harbour, but elsewhere in Denmark there
are few important haunts. The species is
very scarce in SW. Jutland and on Born-
holm.

In autumn and spring the pochard
mostly occurs in lakes with dense margi-
nal vegetation. During winter the main
haunts are in salt- and brackish water,
mostly very close to the shore.

The figures obtained in country-wide
surveys are considered to be very accu-
rate. They vary considerably, from 5,700
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to 12,500 in Nov. and from 2,700 to
10,100 in Jan,

Shooting

During 1967/68-1970/71 the estimated
annual kill varied between 4,600 and
5,700, and the pochard and M. mergan-
ser are the least important diving ducks
bagged (Fig. 9 p. 49). Most birds are
probably shot incidentally on dabbling
duck flighting. A little more than half
the total bag is taken in the three counties
of Storstram, N. Jutland and Ringkebing,
where the species comprises 7--8%0 of the

Aythya fuligula

total bag of »other diving ducks«, com-
pared to 1-4%s in other counties. In most
years peak numbers are shot in Oct., but
in 1969/70 they were in Jan. when the
numbers present were larger than nor-
mal,

Composition

The rather small sample examined (Fig.
11 p. 58) indicates a rather stable juv.%/
among bagged birds (37-52%, with the
highest value in 1970/71). Males pre-
dominate in both ad. and juv., comprising
71%p and 64%s respectively.

— Tufted Duck

Fig. 34-36 p. 88-89.

Palaearctic, mainly in boreal and tempe-
rate zones, Breeds in Iceland, the British
Isles, in N. and N. Central Europe and
through N. and Central U.5.5.R. Winters
in N, NW. and Central Europe and
around the Mediterranean, Black and
Caspian Seas. In Denmark a widespread
but rather scarce breeder since 1900, and
an extremely numerous winter visitor.
Shooting season: 1. Oct.—29. Feb.

Breeding and moulting

The tufted duck breeds in lakes and ponds
in all parts of Denmark, is locally com-
mon (N.Jutland, S.Funen, S. Sealand
and Lolland), but in most areas scarce
and irregular. The total population prob-
ably does not exceed five hundred pairs.
During summer small numbers of moult-
ing birds have been recorded on many
lakes, but there is no evidence of larger
concentrations in particular waters.

Qccurrence during autumn, winter
and spring
The local population is partly resident

and partly migratory to W. Europe. Large
numbers of birds breeding in Scandinavia
and the U.S.5.R. visit Denmark, some on
passage to winter quarters further south
and south-west, but many stay in Den-
mark throughout the winter (Saromon-
seN 1972). In Sept—Oct. the species is
rather scarce (Fig. 4 p. 27), but increases
from Nov. onwards, and peak numbers
occur in Jan.—Feb, From late Feb. or mid-
March the birds disperse, and the few
remaining by mid-April are probably
mainly local breeders.

The wufted duck is the most numerous
and in many inland waters the only
diving duck occurring regularly. The
species is found in both shallow and deep
lakes and small ponds, and concentra-
tions of many thousand birds are found
in several fresh-water bodies. However
the large majority of birds winter in
sheltered and shallow coastal waters,
mostly rather close to the shore, but
during periods of extensive ice-cover
often several kilometres from the coast
(see Joensen 1968 p. 19).
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Fig. 32. Summary map for A. ferina showing areas where more

than ten birds were recorded regularly during 1965-1973.
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Fig. 33. Distribution of the bag of A, ferina per police-district in four
shooting seasons.
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Although widespread throughout Den-
mark, most tufted ducks winter in the
southern and eastern parts of the country,
particularly in and around S.Sealand,
Lolland-Falster-Men (districts M and O)
and E.Sealand (district R). These two
areas included 30% and 20% respec-
tively of all birds recorded in country-
wide surveys.

The Lillebzelt (J) and the South Funen
Archipelago (K) also regularly hold
notable concentrations (20%), while
other parts of the country, particularly
W., N. and Central Jutland are relatively
unimportant. The species is very gre-
garious, and half the birds recorded in
country-wide surveys were in flaocks of
more than 5,000 birds. Up to 55,000 have
been recorded in the harbour of Copen-
hagen and adjacent waters, and the fiords
and sounds of S. Sealand regularly hold
notable concentrations.

Although huge concentrations are dif-
ficult to assess accurately from aircraft
(see p.15), the figures obtained in coun-
try-wide surveys are considered fairly
accurate. In Nov. numbers varied be-
tween 51,000 and 95,000, while numbers
in Jan. were twice as large, varying from
95,000 in the very mild winter of Jan.
1973 to nearly 200,000 in the severe
winter of Jan.1970.

Shooting
The tufted duck is the second most im-

portant diving duck, and in one county
(Storstrem) even more important than
S. mollissima. In four seasons the total
estimated kill varied between 30,000 and
41,000, with the largest bag taken in the
severe winter of 1969/70, when the popu-
lation was very large (and even in spite
of the reduced shooting season, see p. 31).
The distribution of the kill shows very
good agreement with the count records.
On average 33%o were shot in Storstram
county, 319 in E. Sealand, 14% in
Funen, while the whole of Jutland only
contained 16% of the tufted ducks
bagged. In the south-eastern regions the
species is bagged by a very large propor-
tion of the diving duck hunters. Many of
these indulge in rather specialized flight
shooting, which is often very profitable
particularly when coastal waters are
partly ice-covered. The monthly kill
index shows that 72--84%0 (average 80%)
of tufted ducks are shot in Jan.—Feb. (Fig.
10 p. 53.

Composition

The large material of birds examined
shows a juv.% in the bag varying from
36%0 to 57%0, with high values in 1970/
71 and 1972/73. In four seasons males
comprised 63-70% of the adult birds,
while in one season they were only
slightly in excess of females (53%0).
Among juv., males comprised 52-70%
(average 57%0). Fig. 11 p. 58.

Aythya marila — Scaup
Fig. 37-39 p. 92-93.

Holarctic, mainly in boreal zone. Breeds
in Iceland, N.Scotland, the archipela-
goes of the Baltic Sea and through north-
ern Fennoscandia and U.5.5.R. Winters
in NW., W. and locally in S. Europe. In
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Denmark a rare breeder, scarce and local
summer visitor, and very numerous in
winter.

Shooting season: 1. Oct.—29. Feb.
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Breeding and moulting

In 1963 the scaup was recorded breeding
for the first time (on Falster, Hansex
1964), and a very few pairs have bred ir-
regularly in the south-eastern parts of the
country since then. In later years 500-
1,000 moulting birds have been recorded
in the S.Limfjord, mainly adult females
which are flightless in Sept.—Oct. Only
very small numbers moult irregularly in
other waters (Joensex 1973 a).

Occurrence during autumn, winter

and spring

The scaup occurs in both fresh-, brackish-
and salt-water habitats. The species is
found regularly in some larger lakes,
mostly however in small numbers, The
large majority of scaup occur at sea, often
several kilometres from the coast and
outside the range of ground observation.
The monthly count index (Fig. 4 p. 27)
is based on rather little data, mainly from
the 5. and SE. regions, and is not repre-
sentative of the whole country. In the
Limfjord the first autumn migrants arrive
i early Sept., and later in this month
and in Oct. thousands can be found both
here and along the east coast of N.Jut-
land, occasionally as far south as Kalg
Vig (sub-district Fa). Around Sealand the
first autumn migrants occur in late Oct,,
but generally in much smaller flocks.
Numbers increase steadily in Nov.-Dec.,
and peak numbers occur in Jan.-Feb. In
mid-winter most scaup are found in the
S. Kattegat and particularly the Lillebalt.
In March the birds disperse over most
Danish waters, and spring migration
starts late in this month and terminates
in early May.

The scaup is the most gregarious of all
waterfowl in Denmark. In most country-
wide surveys a very large proportion of
the total number were found in a few
huge, dense concentrations. In the last

seven surveys nearly 60% of the total
were in thirteen flocks, each with more
than ten thousand birds. Most of these
huge assemblies have been recorded in
the Lillebeelt, including the largest flock
of 40,000 in Jan—Feb. 1969. Often such
flocks stay in the same area for several
weeks, but only during daytime. During
the night the birds are widely scattered
over large waterbodies.

In the first two country-wide surveys
(Nov.1967 and Jan. 1968), several typi-
cal haunts were not covered, and al-
though later surveys were much more
complete in this respect, it cannot be
excluded that some -flocks, even very
large ones, were omitted. Furthermore,
very large assemblies are likely to be
under-estimated (see p. 16) and the num-
bers recorded are therefore minimal. They
vary from 40,000-50,000 to more than
100,000, the largest number being re-
corded in Jan. 1970.

Shooting

In the period 1967/68-~1970/71 the total
estimated kill was about 7,000 in three
seasons, although nearly twice as large
in 1969/70, corresponding to the very
large numbers present in Jan. 1970. In
most parts of the country the species is
relatively unimportant, the only excep-
tion being Funen, where in three seasons
33-39% and in 1969/70 50% of the
total kill was taken (Fig. 9 p. 49). In this
area most scaup are shot on f{lightings
during dawn, day and dusk, and some
experts have very successful shooting.
Most scaup are bagged in Jan—Feb. (Fig.
10 p. 53).

Composition -

The rather small material examined
shows considerable and significant varia~
tion in the juv.%/e among bagged birds
(Fig. 11 p. 58). In two seasons (1969/70
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Fig. 38. Summary map for A.marile showing areas where con-
centrations of more than 500 or 5,000 birds respectively occur
regularly during Sept—April. Even large flocks are occasionally
found outside the marked areas.
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and 1972/73) the juv.%o was much higher
than in the other three. In 1969/70 there
is correpondence between a large popu-
lation, high juv.%e and a large total kill,
and in 1972/73 between the two first

mentioned parameters, Among ad. birds
female numbers dominate slightly in four
out of five seasons, while in juv. birds
the two sexes are in equal proportions.

Netta rufina — Red-crested Pochard
Fig. 40 p. 94.

Breeds mainly in Central Asia, dis-
continuously and sporadically in S, Eu-
rope and since 1900 in Central Europe
north to Denmark. Started breeding in
1940 in Nakskov Indrefjord (W.Lol-
land), where a very small population has
bred since then. Only few breeding re-
cords elsewhere in SE. Denmark. The
Danish breeders mainly winter in S.
France and Spain (Preuss 1965). Pro-
tected.

In the present study 159 birds were
recorded, of which nearly 80% were in
Nakskov Indrefjord, while the species
is extremely rare in other parts of Den-
mark. 13%o of the birds were seen in
Sept., 9% in Oct—Nov., 3% in Dec—
Jan., 16%o in Feb.-March, and 60% in
April,

Netta rufina .« 0 1.5
@ o 6-10
O >0
&
7

Fig. 40. Localities where N.rufina was cbserved
regularly (in more than 3 scasons during 1965~
1973} (solid circles) and irregularly (open cir-
cles).

Clangula hyemalis — Long-tailed Duck
Fig. 4143 p. 96-97.

Holarctic circumpolar, mainly in tundra
but locally also in boreal zone. Breeds in
Iceland, N.Scandinavia and through
northernmost U.S.5.R. Winters in N. and
NW. Europe. In Denmark a very scarce
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non-breeding summer visitor and a wide-
spread and locally numerous winter visi-
tor in marine habitats.

Shooting season: 1. Oct.—29. Feb.
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Occurrence during autumn, winter

and spring

The long-tailed duck arrives very late in
Danish waters, The monthly distribution
of all birds observed in ground counts
during 19651973 (total 44,000) is: Sept.
0.1%, Oct. 0.3%, Nov. 5.1%, Dec.
8.3%, Jan. 32.5%0, Feb. 15.8%, March
14.3%, and April 23.5%, The peak in
Jan. is probably representative, whereas
the relatively large proportion in April
is due to a few observations of unusually
large flocks in SE.waters, where long-
tailed ducks concentrate before spring
migration. In early May a few small
flocks may be seen, but after mid-May
the species is rare.

Long-tailed ducks are very difficult to
observe from aircraft (see p.15), and
furthermore the species occurs in several
offshore waters not included in aerial
surveys (see Fig.2 p.20). The informa-
tion obtained both on numbers and di-
stribution therefore gives a minimal de-
scription of its occurrence. During winter
the species is found in all Danish waters
except the fiords of W. Jutland and the
central and eastern Limfjord. The main
wintering areas are however found in
the Baltic Sea, and here probably only
a small proportion are in Danish terri-
torial waters (Marstasson 1970), Around
Bornholm the long-tailed duck is by far
the most numerous waterfowl species, and
it predominates along the more exposed
coasts of Man, Falster and Lolland. In the
S. Lillebelt and the S. Funen Archipelago
large numbers were also recorded in some
winters, The long-tailed duck occurs more
scattered and more often on deep water
far from coasts than other duck species,

and is only occasionally found in more
sheltered bays, such as the Issefjorden.
It is the only species regularly found on
waters 15-20m deep, and this is linked
with the fact that planktonic organisms
comprise a greater proportion of its food
than in other diving ducks (Mapsen
1954). In country-wide surveys in Jan.
between 3,600 and 12,200 birds were re-
corded, but the total number in Danish
waters may well be several times larger.

Shooting

During 1967/68-1970/71 the annual kill
varied between 10,000 and 12,000. The
geographical distribution of the bag is
very similar to the distribution of birds
recorded in Jan, surveys. 15-20% of the
birds are bagged at Bornholm, and here
the long-tailed duck comprises 80%0 of
all »other diving ducks« being even more
important than S. mollissima (Fig. 9 p.
49). Also in E. Sealand, Storstrem and
Funen counties large numbers are shot,
but elsewhere the species is unimportant,
only 14%e of all long-tailed ducks being
shot around the coasts of Judand, About
80%o of the birds are bagged in Jan.~Feb.
(Fig. 10 p. 53).

Composition

The juv.% in bagged birds varies con-
siderably (Fig. 11 p.59), from 12% in
1971/72 to 42%p in 1969/70 and 47%
in 1972/73. The size of the total kill and
the juv.%/s correspond in the three sea-
sons for which both types of data are
available. Among adult birds males com-
prise 76%0, as opposed to 55% among
juv. birds (90 examined),
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Melanitta nigra — Common Scoter
Fig. 44-46 p. 100~101.

Holarctic, mainly in boreal zone, Breeds
in Iceland, Scotland, northern Fenno-
scandia and discontinuously in northern
US.SR. Winters along sea-coasts of
NW. and W .Europe south to NW. Africa.
In Denmark a very numerous non-breed-
ing visitor throughout the year.
Shooting season: 1. Oct.~29. Feb.

Moulting

In summer, mass movements take place
through the Baltic Sea to moulting areas
in the Kattegat and in particular to the
North Sea, Substantial numbers of pos-
sibly up to two hundred thousand moult
in Danish waters, but more birds are
thought to moult elsewhere in NW. Euro-
pean waters, perhaps in the southemn
North Sea. Moulting birds in Danish wa-
ters include all age- and sex-categories,
and the moult takes place from late June
to Oct., with adult females moulting in
the later part of this period (JoENsEn
1973 a).

Occurrence during antumn, winter

and spring

By early Sept. most ad. males and juv.
birds have completed their wing-feather
moult, and in the following months va-
grant flocks can be seen in all Danish
waters, particularly the Kattegat and the
North Sea. The pre-moult migration of
adult females takes place in Sept—Oct.
and moulting birds are found widely scat-
tered in most waters. The true autumn
migration, comprising both ad. birds and
the juv. produced that year, starts in late
Oct. and continues into Nov. Numbers
staying in Danish waters vary consider-
ably, but generally remain high through-
out the winter until the spring migration
in late March and early April (Joensen
1973 a).
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With a few exceptions (see below) the
common scoter is exclusively confined
to marine habitats, mostly in open waters
several kilometres from the coast and
outside the range of ground observations.
Among Anatidae only CI hyemalis is
regularly found further out to sea and
on deeper water. The geographical distri-
bution of the common scoter is illustrated
in the country-wide survey maps (Fig.
44), and the map summarizing all infor-
mation from aerial surveys during Oct—
April, It must be emphasized that in some
waters aerial surveys could only cover
relatively small proportions of the po-
tential habitat, and therefore all numbers
recorded are minimal, and the overall
picture of the relative value of the various
waters is approximate,

Although south-eastern waters of Den-
mark are passed by huge numbers of
migrating common scoters, large flocks
have seldom been recorded resting here,
the main haunts being in the Kattegat
and along the North Sea coast, The south-
western Kattegat (district F and S) has
been fairly thoroughly surveyed, and in
country-wide surveys since Nov. 1968
between 6,000 and 36,000 birds were
recorded there. However much larger
concentrations have been found in the
northern Kattegat off the east coast of
Jutland and around Lase. In the former
area the birds often occur in distinct
flocks, while particularly in waters south-
east of Loesg the scoters are often distri-
buted continuously over extensive areas
of water (> 200km?). In some surveys
it was not possible to determine the limits
of these huge assemblies, and the estim-
ates are certainly minimal. In country-
wide surveys since Nov.1968 between
12,000 and 73,000 birds were recorded,
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and in three surveys numbers exceeded
fifty thousand.

In the waters west of the Waddensea
islands where large numbers of moulting
birds occur in summer, huge Hocks have
also been recorded on several surveys
during the winter. The largest number
was recorded in Dec. 1972, when two
flocks together estimated at 200,000
comumon scoters were found west of
Reme and Skallingen.

In three country-wide surveys the
grand total exceeded 100,000, The actual
numbers which could occur simultane-
ously in waters surrounding Denmark
can only be guessed at, but probably a
figure of the order of some hundred
thousand birds is not unusual. The dura-
tion of the birds’ stay is often rather
short; the common scoter is extremely
mobile, and huge concentrations have
disappeared within a few days. Some
movements, often across Jutland, have
been recorded during gales when the
birds seek less exposed waters, and occa-
sionally occur in small flocks in brackish
fiords, e.g. in W.Jutland, and even in
very small numbers in fresh-water lakes.

The number of common scoters passing
S.Finland on spring migration has been
estimated at 1.5 million (Beroman &
Donner 1964), and the winter population
along European coasts must be consider-
ably larger. Both during the summer
moult and in winter, Danish waters
probably hold only the northernmost and
relatively small part of the total popula-
tion. There is still very little evidence
of the existence of large concentrations

in other European waters, but this may
well be due to the lack of aerial surveys
over potential offshore areas.

Shooting

The common scoter ranks fourth among
diving ducks (after S. mollissima, A. fuli-
gula and B. dangula), and during 1967/
68-1970/71 the total kill varied from
16,400 to 19,000. A large proportion of
the bag is shot by a relatively small num-
ber of experts, and most birds are bagged
around Funen and in the Kattegat. In the
counties of W. Sealand and Arhus the
species comprises 29%0 and 3490 respec-
tively of the kill of »other diving ducks«
(Fig. 9 p.49). The two most important
areas where concentrations occur, south-
east of Lasa and the waters west of the
Waddensea, are too remote for intensive
utilization by sportsmen. The monthly
kill index shows considerable variation
from season to season.

Composition

In all five seasons the juv.%o in bagged
birds was very low (11-16%, Fig. 11 p.
59). When considering only the months
of Dec.—Feb. when juv. are present (see
above), greater variation is found (10~
25%4), and even more pronounced diffe-
rences occurred in a material of oil-killed
birds (6-23%», Table 25-26 p. 62-63).
Of ad. birds in the bag, males comprise
four-fifths against two-thirds among oil-
killed birds. Males comprised 57%0 of
227 juv. birds killed by oil and examined
internally.
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Fig. 45. Summary map for M. nigra showing areas where con-
centrations of more than 1,000 or 5,000 birds respectively are
regularly found during Oct—April. Even large flocks are occa-
sionally found outside the marked areas.
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Fig. 46. Distribution of the bag of M. nigra per police-district in four

shooting seasons.
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Melanitta fusca — Velvet Scoter

Fig. 4749

Holarctic, in boreal zone. Breeds in
northern Fennoscandia and the archipela-
goes of the Baltic Sea, in northern Russia
and northern and Central Siberia. Winters
along coasts of NW. and W. Europe south
to the Iberian peninsula. In Denmark a
very common and locally numerous non-
breeding visitor throughout the year.
Shooting season: 1. Oct.—29. Feb.

Moulting

The number of velvet scoters completing
a summer wing-feather moult in Danish
waters has been roughly estimated as
60,000 birds. The majority are ad. males
concentrated in a few areas in the Lim-
fjord and Kattegat, while smaller num-
bers of ad. females and possibly also juv.
moult widely dispersed. Most ad. males
moult in Aug., while flightless ad. fe-
males are found in Sept. and early Oect.
(Joensen 1973 a).

Occurrence during aufumn, winter
and spring
The true antumn migration to Danish
waters takes place from late Oct. until
early Dec. Numbers during winter vary
considerably, but mostly remain high
until the spring migration in April-May.
The velvet scoter is exclusively con-
fined to marine habitats, and is mostly
found some kilometres from the coast
and outside the range of ground obser-
vations. The species is generally found
closer to the coast and on shallower
water than M. nigra. Fig. 48 shows the
main regular concentration areas during
Oct.~April. The species is very grega-
rious, and in country-wide surveys three-
quarters of the birds were in a few flocks
each of more than one thousand, and
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occasionally more than ten thousand. The
main haunts are in the Kattegat, and
the waters north of Djursland and east
of Himmerland are particularly impor-
tant for the species. The occurrence of
large flocks outside the Kattegat is irre-
gular. However in Jan. 1970, some of the
main haunts in the Kattegat were ice-
covered and most birds were found
further south, The species is scarce along
the W. coast of Jutland. In the Central
Limfjord, the most important moulting
area, large flocks can be seen in Sept.—~
Oct., occasionally in Nov., but numbers
during winter are small. The south-
eastern waters are passed by large num-
bers of migrating birds, but they seldom
stay there.

The results obtained in aerial surveys
are probably more representative than
for M. nigra, bur it is very likely that
some important concentrations in areas
not covered were omitted, The numbers
recorded in country-wide surveys varied
considerably, from 7,000 in Jan. 1973 to
37,000 in Nov.1968, Considering the
size of the moulting population, it can
be concluded that most velvet scoters
winter outside Danish waters, although
few large concentrations have hitherto
been found.

Shooting
During 1967/68-1970/71 the annual kill
varied from 7,300 to 10,400, 70% of
which were bagged in the waters around
Funen and in the SW.Kattegat, and in
the latter area the species ranks number
two or three among »other diving ducks«
(Fig. 9 p. 49).

The monthly kill index shows great
seasonal variation (Fig. 10 p. 53).
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Composition

Among bagged birds the juv.%o has de-
creased from 39% in 1968/69 to 13%
in 1972/73 (Fig. 11 p. 59). The trend is
however less promounced in a material
consisting of bagged birds from Dec—

Feb., and among oil-killed birds (Table
25-26 p. 62-63). Among ad. birds males
comprised 70%0 in the bag and 64% in
oil-kills. Among one hundred oil-killed
juv. sexed on intemal characters males
and females were in equal proportions.

Somateria mollissima — Eider
Fig. 50-52 p. 106-107.

Holarctic, in coastal areas of tundra,
boreal and temperate zones. Breeds in N.
Russia, Spitsbergen, Iceland, Scotland and
N. Ireland, Norway, Sweden, Finland,
Estonia, Denmark, NW. Germany, the
Netherlands and locally in NW. France.
Mostly resident, but the Baltic population
winters in Denmark and S. North Sea
(Waddensea). Winters also along coasts
of England and NW. France. In Denmark
a locally numerous breeder, very nu-
merous during summer moult, and the
most numerous waterfowl in Danish
waters during autumn, winter and spring.
Shooting season: 1. Oct.—29. Feb.

Breeding

In this century the eider has expanded
its breeding range and increased con-
siderably in several areas in NW. Europe,
including Denmark and the Baltic Sea.
The Danish breeding population was
estimated at 1,500 pairs in 1935, 3,500
in 1960 and 7,500 in 1970. Three co-
lonies have comprised the majority of
birds throughout this period, but since
1950 several new sites have been occu-
pied. Most colonies are on small, isolated,
and often protected islands, although
breeding on the mainland of Jutland and
the larger islands has become more com-
mon. The main breeding colonies in 1970

were Stavns Fjord (Samse, S.Kattegat)
2,000 pairs, Saltholm (@resund) 1,600
pairs, Christianss (E. of Bornholm) 1,500
pairs, Hov Ren (S. Kattegat) 500-600
pairs, Mande {Waddensea) 400 pairs, and
Laesa ~ Nordre Renner (N. Kattegat) 350
pairs (Joensen 1973 b).

Moulting

Danish waters contain several important
moulting areas, which are visited during
summer both by local birds and by large
numbers from the Baltic Sea and probab-
Iy S.Norway. The juv. (one-year old)
eiders wintering in Danish waters stay
there to a great extent throughout the
spring, mainly in south-eastern waters,
and in June-July they disperse to the
moulting areas. Abour Ist July, large
numbers of ad. males perform their moult
migration from the Baltic Sea to Danish
waters, where they congregate in large
flocks in the SW. and N. Kattegat and the
Waddensea. Moulting takes place from
late July into August. Ad. females per-
form their migration over a longer period,
and moult while widely scattered in
Danish waters in Sept. and early Oct.
The total number of moulting eiders has
been roughly estimated at a quarter mil-
lion, but actual numbers may be larger
(Joensen 1973 a).
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regularly found during Oct—April. Even large flocks are occa-
sionally found outside the marked areas.
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Fig. 51. Summary map for S.mollissima showing waters where
flocks of more than 1,000 or 5,000 birds respectively are regu-
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Fig. 52. Distribution of the bag of 5. mollis-
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diameter and represents no. of individuals
{thousands). Numbers in circles indicate per-
centage of total numbers.
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Occurrence during autumsn, winter

and spring

Ringing data show that Danish eiders
are resident, and that birds breeding in
the Baltic Sea have their main wintering
grounds in the central waters of Den-
mark, while birds from S.Norway have
been recovered in the N.Kattegat (Pa-
LuDaN 1962, Joewnsen 1973 a),

The peak of the autumn migration
from the Baltic Sea comprising the juve-
nile production of the year occurs be-
tween mid-Oct. and mid-Nov. In most
years the number of juv.birds arriving
earlier is probably small, and the main
migration has terminated by late Nov.
Impressive movements can be observed
at several locations, for example at Ot-
tenby and Kalmarsund in SE. Sweden
and at Falsterbo in southernmost Scania.
From here large flocks move into Danish
waters mostly in directions in between
NW. and SW. In Kege Bay and Fakse
Bay the flocks ascend to fairly high alti-
tudes and cross Sealand in a west-bound
migration. Some birds follow the coast
of the @resund southwards, and continue
westwards at Gedser, the southern pointof
Falster. Although few aerial surveys have
been conducted in the Dresund in
autumn, there is good evidence that the
large majority of birds passes directly
across this area, and the few, generally
small roosting flocks mainly consist of
juv. eiders.

From late autumn until March, the
eider is by far the most numerous water-
fowl in the Storebelt, the S. Funen Archi-
pelago, the Lillebalt, the entire Kattegat
and the Waddensea. It is much scarcer
around Bomnholm, in the @resund,
around Lolland, Falster and Men, in the
Limfjord {only occurring in the western-
most part) and along the entire North
Sea coast north of Blavand.
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The numbers recorded in country-wide
surveys vary considerably, and most of
the variation must be ascribed to metho-
dological factors such as difficulties in
assessing large flocks (see p. 16), and in-
sufficient coverage of potential habitats
in some waters {see p.21). Such factors
were responsible for the low numbers in
Nov. 1967 and Jan. 1968, but also in later
surveys the numbers recorded were mini-
mal. In three surveys, more than half a
million eiders were located. The actual
size of the winter population can only
be guessed at, but probably three-quarters
of a million is a realistic figure.

The eider is exclusively marine and
mainly confined to exposed coasts and
open waters, and its occurrence in narrow
fiords is irregular and in brackish- and
fresh-water areas very unusual. From Fig.
50 it is seen that a very large proportion
of the birds are found several kilometres
from the coast, and thus outside the range
of ground observation. Although the di-
stribution pattern is more consistent than
for example that of M. nigra and M. fus-
ca, large flocks are occasionally found
outside the main haunts shown in black
in Fig. 51. The eider is extremely gre-
garious, often occurring in flocks of tens
of thousands, and in the seven last
country-wide surveys (see Fig.50) 86
assemblies each with more than 10,000
birds comprised 60% of all birds re-
corded. At Svanegrunden in the S. Katte-
gat concentrations estimated at 50,000
birds have been regularly recorded.

In the Kattegat eiders are often found
together with M. nigra and M. fusca, but
most groups, in particular the large flocks,
are on shallower water of less than 5m,
often over shoals with rich beds of the
common mussel (Mytilus edulis), which
is the principal food jtem (Mavsen 1954).
In the Waddensea eiders are found in
sloughs between and behind the islands,
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thus being distinctly separated from M.
nigrn occupying waters further west,

Shooting

The eider is the second most important
duck for shooting, comprising more than
half of the diving ducks bagged in later
years. The annual kill has been steadily
increasing over the two last decades for
which there are data available in the
bag-record (Fig. 6 p. 34). There is a con-
siderable annual variation, but the trend
shows that the kill is approximately twice
as large in later years as in the early
1950’s. Today eiders are bagged every
year by well over ten thousand sports-
men (Table 10 a p. 35), but nearly 60%0
are bagged by less than two thousand
very successful sportsmen (each shooting
=20 birds), including 150 sportsmen
with bags exceeding one hundred birds
(Fig. 7 p. 36). The large majority of eiders
are shot out at sea from motorboats, al-
though flight shooting — occasionally
with decoys — is practised in some areas.
The considerable variation in the annual
kill in later years (between 116,000 and
179,000 during 1968/69-1971/72) has
been discussed in a previous report (JOEN-
SEN in press), and it has been suggested
that both the level of annual production

and the weather conditions during the
shooting season influence the size of the
kill.

The geographical distribution of the
kill in later years shows little annual
variation, approximately two-thirds of
the birds being bagged in waters around
Funen and in the S. Kattegat. Most of the
bag in the @resund is taken in the
autumn, and very few eiders are bagged
at Bomholm, the Limfjord, or Ringkebing
county.

The monthly kill index (Fig. 10 p. 53)
shows that a large proportion of the bag
is taken in Oct.~Nov., although in some
years Jan—Feb. are also very important
in this respect.

Composition

Nearly 14,000 bagged and 10,000 oil-
killed eiders were examined in five sea-
sons (1968/69-1972/73). The juv.%s of
both materials varied considerably being
high in two seasons (1968/69 and 1971/
72) and low in three, Among ad. birds
males predominate (55-60%b in the bag,
62%0 among oil-killed birds), and among
juv. birds males are slightly in excess in
the bag (52%), females in oil-kills
(53%0). See Fig. 11 p. 58, and Joensen (in
press).

Bucephala clangula — Goldeneye
Fig. 53-55 p. 110-111.

Holarctic, mainly in boreal zone. Breeds
in most of Fennoscandia and from N. Ger-
many through northern and Central
U.5.5.R. Winters in NW., W, and Central
Europe. In Denmark a common and lo-
cally numerous non-breeding summer
visitor, and a very widespread and nu-
merous winter visitor.
Shooting season: 1. Oct.~29, Feb.

Moulting

The occurrence of goldeneye moulting in
summer in Denmark has been described
by Jepsen (1973) and Jepsew & JOENSEN
(1973). The total number of moulting
birds has been estimated at a minimum
of 12,000-14,000, most of which are
found in the Limfjord where Hjarbak
Fjord is the most important area. Num-
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thus being distinctly separated from M.
nigra occupying waters further west.

Shooting

The eider is the second most important
duck for shooting, comprising more than
half of the diving ducks bagged in later
years. The annual kill has been steadily
increasing over the two last decades for
which there are data available in the
bag-record (Fig. 6 p.34). There is a con-
siderable annual variation, but the trend
shows that the kill is approximately twice
as large in later years as in the early
1950’s. Today eiders are bagged every
year by well over ten thousand sports-
men (Table 10 a p. 35), but nearly 60%0
are bagged by less than two thousand
very successful sportsmen (each shooting
> 20 birds), including 150 sportsmen
with bags exceeding one hundred birds
(Fig. 7 p. 36). The large majority of eiders
are shot out at sea from motorboats, al-
though flight shooting — occasionally
with decoys — is practised in some areas.
The considerable variation in the annual
kill in later years (between 116,000 and
179,000 during 1968/69-1971/72) has
been discussed in a previous report (JoEn-
SEN in press), and it has been suggested
that both the level of annual production

and the weather conditions during the
shooting season influence the size of the
kill.

The geographical distribution of the
kill in later years shows little annual
variation, approximately two-thirds of
the birds being bagged in waters around
Funen and in the S. Kattegat. Most of the
bag in the Oresund is taken in the
autumn, and very few eiders are bagged
at Bornholm, the Limfjord, or Ringkebing
county.

The monthly kill index (Fig. 10 p. 53)
shows that a large proportion of the bag
is taken in Oct.~Nov., although in some
years Jan—Feb. are also very important
in this respect.

Composition

Nearly 14,000 bagged and 10,000 oil-
killed eiders were examined in five sea-
sons (1968/69-1972/73). The juv.%e of
both materials varied considerably being
high in two seasons (1968/69 and 1971/
72) and low in three. Among ad. birds
males predominate (55-60%0 in the bag,
62°0 among oil-killed birds), and among
juv. birds males are slightly in excess in
the bag (52%), females in oil-kills
(53%0). See Fig. 11 p. 58, and JoENsEN (in
press).

Bucephala clangula — Goldeneye
Fig. 53-55 p.110-111.

Holarctic, mainly in boreal zone. Breeds
in most of Fennoscandia and from N. Ger-
many through northern and Central
U.5.S.R. Winters in NW., W. and Central
Europe. In Denmark a common and lo-
cally numerous non-breeding summer
visitor, and a very widespread and nu-
merous winter visitor.
Shooting season: 1. Oct.—29. Feb.

Moulting

The occurrence of goldeneye moulting in
summer in Denmark has been described
by Jersen (1973) and Jepsen & JOENSEN
(1973). The total number of moulting
birds has been estimated at a minimum
of 12,000-14,000, most of which are
found in the Limfjord where Hjarbaek
Fjord is the most important area. Num-
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Fig.54. Summary map for B.clangula showing areas where
flocks of more than 250 or 1,000 birds respectively are regularly
found during Oct.—April.

Fig. 55. Distribution of the bag of B. clangula per police-district in four
shooting seasons.
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bers are smaller elsewhere in Jutland
(some lakes and Ringkebing Fjord) and
very few have been recorded in the
eastern and south-eastern parts of Den-
mark. The wing-feather moult takes
place from June to Sept. in the following
sequence: juv. 83, ad. 8 8, juv. 22 and
ad. 9.

Occurrence during autumn, winter

and spring

In Sept.—Oct. most goldeneye occur in
and near the moulting areas, and in most
years autumn migration to Denmark
starts late in Oct., and the number of
birds increases until Jan.—Feb. The inten-
sity of migration and time when peak
numbers are present varies; in 1967/68
and 1969/70 numbers in Jan. were 3—4
times larger than in Nov., but in 1968/69
more birds were found in Nov. From late
March the birds tend to disperse, and
spring migration commences. Most birds
leave Denmark during April, although in
early May large numbers are also found
widely scattered particularly in the Lim-
fjord and south-eastern waters of Den-
mark. Only few goldeneye occur after
mid-May.

During Oct.—April the goldeneye is
found in all parts of Denmark and is by
far the most ubiquitous diving duck.
Most birds occur in salt water, particu-
larly in sheltered fiords, bays and archi-
pelagoes. The most important areas are
the Limfjord, the Lillebealt and S. Funen
Archipelago and waters around S. Sea-
land, Lolland, Falster and Men. These
areas comprised 65-90%0 (average 75%0)
of all birds recorded in country-wide
surveys in Nov. and Jan. Particularly in
the Limfjord concentrations with thou-
sands of birds comprising 20-63% of
the total (average 40%0) are frequently
seen. In other areas mentioned large total
numbers also occur, but generally the
birds are more dispersed.
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In Ringkebing and Nissum Fjords, and
in the fiords and bays of E.Jutland and
N. Sealand large numbers have also re-
gularly been recorded. The numbers
found along exposed coasts and in open
waters are mostly small, for example the
areas of Bornholm, the Storebzlt, most
of the Kattegat, the North Sea coast and
the Waddensea.

Although it mainly occurs in sheltered
waters, the species is not confined to
areas near the shore. Here mostly small
flocks occur, while larger concentrations
are found 1-5 km further out. Thus in
the Limfjord most large flocks have been
recorded in the central parts of the diffe-
rent sections, mostly outside the range
of coastal observation. The depth of the
water in such daytime haunts often
exceeds five metres. At dusk and dawn
the birds disperse to shallower water and
also visit lakes in the marshlands sur-
rounding the Limfjord.

The goldeneye frequently visits inland
waters, particularly large and deep lakes
and rivulets. Numbers are however
mostly very small, and only in a few
areas are more than a few hundred seen
regularly (Fig. 54).

The goldeneye is an extremely mobile
duck and movements over long or short
distances are frequent. For example
during cold spells, when the Limfjord
rapidly becomes covered with ice, mass
movements towards waters in south-
eastern Denmark have been recorded.

Weather conditions considerably in-
fluence the recording efficiency of aerial
surveys (see p.16), and not all figures
obtained in country-wide surveys are di-
rectly comparable. The numbers re-
corded in Jan. vary from fifty to nearly
a hundred thousand goldeneye; largest
numbers were recorded in the severe
winter of 1969/70, when all districts had
unusually high numbers and nearly half
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the birds were concentrated in a few ice-
free areas in the central and western Lim-

fjord.

Shooting

The goldeneye ranks number three in the
bag of diving ducks, During 1967/68-
1970/71 the annual estimated kill in-
creased from 22,000 to 27,800. The spe-
cies is shot by a very large number of
sportsmen, often rather incidentally
during dusk and dawn flights, but also
in large quantities by sportsmen concen-
trating on this species and shooting over
decoys during day-time. The bag is uni-
formly distributed over most of the coun-
try, but its relative importance varies.
In Sealand and Funen it ranks number

two and comprises 14%o, while in N. and
W. Jutland it is first, comprising 40%o
of the kill of »other diving ducks« (Fig. 9
p.-49). The monthly kill index shows
that Oct. is a relatively unimportant
month, while larger but varying propor-
tions are bagged in each of the sub-
sequent months from Nov. to Feb. See
Fig. 10 p. 53.

Composition

There is little variation in the juv.% in
the age composition among bagged birds
during five seasons. Among ad. birds
females predominate in most years (ave-
rage 57%), while in juv. birds the sex-
ratio is equal (Fig. 11 p. 59).

Mergus serrator — Red-breasted Merganser
Fig. 56-58 p.114-115.

Holarctic, mainly in boreal zone. Breeds
in Iceland, Scotland, Ireland, around the
Baltic Sea, in Fennoscandia and through
northern and Central U.S.S.R. Winters
along coasts in NW., W. and S. Europe.
In Denmark a common breeder, locally
numerous during summer wing moult
and very widespread in winter.
Shooting season: 1. Oct.—29. Feb.

Breeding and moulting
The red-breasted merganser breeds along
all coasts in Denmark, most often along
sheltered coasts and archipelagoes, while
it is scarce and irregular along the North
Sea coasts and in the Waddensea. It
breeds also in brackish fiords, and locally
in lakes of coastal marshlands (e.g. Vej-
lerne, N. Jutland, KorTEGAARD 1968). The
exact size of the breeding population is
not known, but comprises some thousand
pairs.

The presence of moulting birds during

summer has been described by Joensen
(1973 a). Large concentrations are found
in the central Limfjord, where ad. males
are fligthless in July—Aug. Smaller num-
bers including the widely-scattered ad.
females occur in other waters. The total
number of moulting birds in flocks is
about 12,000, and including females the
total is estimated to be of the order
20,000 birds, most of which are probably
of local origin.

Occurrence during autumn, winter

and spring

The majority of local breeders are pro-
bably resident, and in addition visitors
from other breeding areas occur in
Danish waters (SaLomonsen 1972). There
is a considerable annual variation in the
occurrence of peak numbers during
autumn, winter and spring. Birds seen in
Sept—Oct. are probably mainly local
breeders, but numbers increase consi-
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Fig. 58. Distribution of the bag of M. serrator per police-district in four

shooting seasons.
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derably in Nov., when more birds have
been recorded than in Jan. (Table 5 p. 23).
Numbers then remain relatively high un-
til March, and spring migration takes
place during March-April. By late April
only local breeders remain.

The red-breasted merganser is almost
exclusively confined to salt- and brackish
water. Only on lakes in marshlands sur-
rounding the Limfjord are large flocks
regularly seen in fresh water, while lakes
and rivulets in other parts of the country
are only visited very irregularly by single
birds and small groups. In salt- and
brackish water the species occurs in all
parts of the country. In autumn the Lim-
fjord is the most important haunt, with
three-quarters of the grand totals ob-
tained in country-wide surveys in Nov.
Numbers diminish there with increasing
ice-cover, and a simultaneous increase
has been noted in the south-eastern parts
of the country. The second most im-
portant area, S.Sealand-Lolland-Falster-
Men contained 6% of the grand totals
in Nov. but 29% in Jan. In the map Fig.
57 only areas where large concentrations
are annually found have been shown. In
other waters such flocks are occasionally
seen, but mostly the birds occur widely
scattered in smaller groups. The species
is found in all types of salt-water habitat,
although it is mostly very scarce in the
open sea more than 10 km from the coast.
The largest concentrations are found in
sheltered waters, such as fiords and archi-
pelagoes, where red-breasted mergansers
occur both near the coast together with
M. merganser and further out together
with B. clangula.

The species is rather difficult to count
from aircraft (see p. 15), and the figures
obtained must be regarded as minimal,
and much of the variation in total num-
bers recorded can be ascribed to the
weather conditions during the surveys.
The largest number (33,000) was re-
corded in Nov. 1968, and numbers in
Jan. varied between 12,000 and 20,000.

Shooting

Both M. serrator and M. merganser are
shot by a relatively large number of
sportsmen, although the total kill is rather
small. Mergansers are much less favoured
for eating than other diving ducks, and
a large proportion of the bag is probably
taken incidentally during shooting of
other waterfowl. In four seasons the total
kill of the red-breasted merganser varied
between 7,200 and 8,000, and was rather
evenly distributed over the country. In
the whole country the species ranks num-
ber seven and comprises 6% of the total
kill of »other diving ducks«, and only
in the Limfjord (where it is number two,
comprising 14%0) is there a tendency by
sportsmen to concentrate on the species
(Fig. 9 p.49). The monthly kill index
(Fig. 10 p.53) indicates a pronounced
peak in Oct., probably as a result of many
birds being shot incidentally during dabb-
ling duck flightings in this month.

The material of aged and sexed birds
from the bag is rather small, showing
a relatively high and uniform juv.%.
Males comprise two-thirds of the ad.
birds (Fig. 11 p. 59).

Mergus merganser — Goosander
Fig. 59-61 p. 118-119.

Holarctic, mainly in boreal zone. Breeds
in Iceland, Scotland, around the Baltic
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Sea, through most of Fennoscandia and
the northern and Central U.S.S.R. Win-
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ters in NW. Europe (south to Bretagne),
in Central Europe and the Black and
Caspian Seas. In Denmark a very scarce
breeder and a widespread and locally
numerous winter visitor.

Shooting season: 1. Oct.~29. Feb.

Breeding

A very small population, probably of the
order 25 pairs, occurs near sea coasts
in the southern and eastern parts of the
country. The species has never been
known as a common or widespread
breeder, but was formerly more frequent
and also occurred locally inland. There is
no indication of foreign birds moulting
in Danish waters during summer (JoEn-
seNn 1973 a p. 3).

Occurrence during autumn, winter

and spring

In Sept.—Oct. very few goosanders are
recorded. Numbers increase slightly in
Nov., but the large majority of birds
arrive in Dec.—Jan., and in most parts of
the country numbers remain high until
March (Fig.4 p.27). The main spring
migration takes place before mid-April,
and few birds are recorded later in this
month and in early May.

The goosander occurs in inland and
coastal waters throughout Denmark. In
lakes and streams the species is the
second most numerous diving duck
during winter after A. fuligula, and in
several lakes hundreds are recorded al-
most annually, e.g. more than five hun-
dred in Flyndersg (sub-district Cf), Mos-
s¢ (Gc) and Furess (Ra). However, most
goosanders are found in salt- and
brackish water up to 1-3 km from the
coast, particularly in the Limfjord, the
fiords of W.Jutland and around S. Sea-
land-Lolland-Falster-Mgn, which  to-

gether contained 40-75% of all birds
recorded in country-wide surveys in Jan.
Large concentrations occur less regularly
elsewhere in Danish waters.

In the fiords of W.Jutland and the
Waddensea, large, very dense concentra-
tions have been recorded almost annually
(up to 9,000 in Dec. and 5,000 in Feb.-
March). Their occurrence in the Wadden-
sea is mostly very brief, indicating pas-
sage by birds wintering further south in
Europe.

In the Limfjord the goosander and the
red-breasted merganser are found in very
much the same habitats and often occur
in mixed flocks. Elsewhere in Denmark
the goosander is generally closer to the
shore, and in more distinct concentra-
tions.

The figures obtained in country-wide
surveys are considered very accurate. In
Nov. surveys 400-2,600 birds were re-
corded, while numbers in Jan. varied
from 13,200 to 28,200, the largest num-
ber being recorded in the severe winter
of 1969/70.

Shooting (see also M. serrator)

In four seasons the total estimated kill
varied from 4,600 to 6,300, the largest
number being shot in the severe winter
of 1969/70. The bag was rather uni-
formly distributed over the whole coun-
try, and only in NE. Sealand and Ribe
county, is the goosander more important
than the red-breasted merganser (Fig.9
p. 49). Most goosanders are shot in Jan.—
Feb. (Fig. 10 p. 53).

The material of bagged birds examined
is very small, a total of 305 in five sea-
sons, and only in 1969/70 there is signi-
ficantly higher juv.%o than in the other
years. Males comprised two-thirds of ad.
birds bagged (Fig. 11 p.59).
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Mergus albellus — Smew
Fig. 62 p. 120.

Palaearctic, in boreal zone. Breeds from
northernmost ~ Fennoscandia  (scarce)
through northern U.S.S.R. Winters in
NW., Central and SE. Europe. In Den-
mark a scarce winter visitor. Protected
since 1967.

The monthly distribution of all smew
recorded in ground counts during 1965-
1973 (total 4,600) is: Sept. 0%, Oct. 1%,
Nov. 3%, Dec. 11%, Jan. 52%0, Feb.
229/, March 10%, and April 1%. The
map Fig. 62 shows the distribution of all
records of the species. Only in the har-
bour of Copenhagen (particularly the
southern part around Sjellandsbroen) are
large numbers seen every winter. The
following peak numbers have been re-
corded there in Jan.~Feb.: 1966 140,
1967 110, 1968 290, 1969 160, 1970
410, 1971 180, 1972 210, and 1973 150
(see also PepErsEN 1972). Outside Copen-
hagen, very few localities are regularly
visited by small groups, but there is an
irregular occurrence of small and occa-
sionally larger flocks in coastal areas and

inland waterbodies all over the country,
particularly in SE. Denmark.

Mergus albellus e o 5-25
® o 25-50

® O 50-100
©O >100

Fig. 62. All records of M. albellus during 1965-
1973. Solid circles indicate regular occurrence,
open circles irregular occurrence.

Cygnus olor — Mute Swan
Fig. 63-64 p.122-123.

Palaearctic, in temperate, boreal and
steppe zones. Breeds discontinuously in
Central Asia, locally in SE. Europe and
in NW. Europe (British Isles, the Nether-
lands, Germany to Estonia and in Sweden
and Denmark). Mostly resident. In Den-
mark a common resident breeder, locally
numerous during summer moult, and
very numerous during winter, Protected.
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Breeding

The breeding population has increased
considerably in the last fifty years, from
3—4 pairs in 1925, to 35 in 1935, 385 in
1945-50, 758 in 1954 and 2,740 in 1966
(BLoca 1971). In 1966 nearly three-
quarters of the population bred in the
islands, where two areas (S.Funen and
Lolland-Falster) each contained 15%0 of
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the total population. The species is very
common inland in lakes and ponds, but
an increasing proportion breeds in salt-
and brackish water, often in colonies. In
1966 40%0 bred in coastal habitats, and
eleven colonies (each with 20-90 pairs)
comprised 450 pairs or 17%0 of the total
population (Brocu 1970, 1971).

Moulting

In summer 1968, Danish waters were
surveyed by aircraft (ANDErsEN-HARILD
1971), and 37,000 moulting mute swans
were recorded there and along the Swe-
dish Oresund coast. Presumably they
were all non-breeding 1 to 5-year old
birds. Most birds occurred in a few large
concentrations in shallow salt water,
often far from the coast, e.g. more than
half were in waters around S.Sealand-
Lolland-Falster-Men, and nearly 30%0 in
the Dresund. 8% were south of Funen,
and the only large flock in Jutland was
in Ringkebing Fjord, comprising 4%.

Occurrence during autumn, winter
and spring
The monthly count index (Fig. 4 p.27)
shows a very uniform population during
autumn, winter and spring. The relatively
low values in Jan.—Feb. of most winters
are caused by ice-cover at many ground
count sites, and as a matter of fact the
population is largest in these two months,
when local breeders are supplemented by
visitors from the Baltic breeding areas.
During April-Sept. mute swans are
common inland, but as early as Aug.-

Sept. most birds move to salt waters and
stay there until the next spring. The spe-
cies always occurs in shallow water, most-
ly in sheltered fiords and archipelagoes,
although occasionally several kilometres
from the nearest coast. The map Fig. 64
shows localities where flocks of 50, 250
and 1,000 birds respectively occur regu-
larly during autumn, winter and spring.
Outside these areas few birds are gene-
rally found. The most important area is
that of the waters around S.Sealand-
Lolland-Falster-Men, which contained
46-54%/0 (average 51%o) of the grand to-
tals recorded in country-wide surveys.
Other areas of importance are Roskilde
Fjord, the waters around Saltholm, Oden-
se Fjord, the S.Funen Archipelago, Ma-
riager Fjord, Nissum Fjord and Ringke-
bing Fjord. Only 7-19% of the mute
swans counted in country-wide surveys
were in Jutland. Remarkably few concen-
trations are found in the Limfjord, where
the species is occasionally outnumbered
by C. cygnus, and in the Waddensea very
few birds occur.

The figures obtained in country-wide
surveys are generally very accurate. The
population varied from 45,000-50,000 in
Nov. to 40,000-70,000 in Jan., with the
largest numbers recorded in the severe
winter 1969/70. Later this winter many
thousand swans died of starvation, and
both the exceptional mortality and the
fact that many pairs did not breed in the
following summer explain the low num-
bers recorded the succeeding winter (AN-
pErsEN-HARILD 1970 and pers. comm.).

Cygnus cygnus — Whooper Swan
Fig. 65-66 p.124-125.

Palaearctic, in boreal zone. Breeds in Ice-
land, scattered in northern Fennoscandia
and through northern U.S.S.R. Winters

in NW. Europe south to England and
Belgium, and the Black and Caspian Seas.
In Denmark a common and locally nu-
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merous visitor in late autumn, winter and
spring. Protected.

Occurrence during autumn, winter
and spring
In most years the first migrants arrive in
Oct. and numbers increase in subsequent
months. The monthly count index (Fig. 4
p.27) is based on rather little data, but
it is known from aerial surveys covering
the main haunts more completely that
peak numbers occur in Jan. Numbers re-
main high in Feb. and usually in March
also, but are considerably reduced about
mid-April. In W. and N. Jutland small
flocks are regularly seen in late April,
but very few stay until mid-May.
Whooper swans occur in all parts of
Denmark, but the main concentrations
are found in W. and N. Jutland and in
waters around S. Sealand-Lolland-Falster-
Mon; few birds occur between these two
areas. The species is frequently found in-

land, particularly along streams and in
larger lakes, and more often than other
swans it will feed on grassland up to a
few kilometres from water. However
such habitats mostly contain small num-
bers, and the large majority of birds
occur in shallow and sheltered salt- and
brackish water, mostly together with
mute swans, but often a little further out
in deeper waters.

The figures obtained in aerial surveys
are generally representative, although
in some cases (particularly in Jan. 1969
in SE. waters, see p.15) the population
was under-estimated. In country-wide
surveys in Nov. 1,000-3,800 have been
recorded, and in Jan. between 5,700 and
10,800 (excluding 1969). About ten thou-
sand were present in Danish waters in
the two coldest winters, while numbers
were low in the very mild winter of Jan.
1973.

Fig. 64. Summary map for C.olor showing areas where flocks
of more than 50, 250 or 1,000 birds respectively are found

regularly during autumn, winter and spring.
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Cygnus columbianus — Bewick’s Swan
Fig. 67 p. 125.

Holarctic, in tundra and boreal zones.
Breeds in northernmost U.S.S.R. from
Kola peninsula eastwards. Winters in
NW. Europe (mainly British Isles and
the Netherlands) and at the Caspian Sea.
In Denmark a locally common visitor in
autumn and spring, but scarce in most
winters. Protected.

Occurrence during autumn, winter
and spring
The main migration route passes through
N. and W. Jutland where the species fre-
quents a rather small number of localities.
The first migrants are seen in Oct., num-
bers increase in Nov. and decrease again
in Dec. Few are found in W.and N. Jut-
land in winter, but spring migrants arrive
in March and peak numbers occur late
in this month and in early April. From
mid-April numbers decrease again, and
few birds are recorded by early May.
The main habitats are as follows: Ring-
kebing Fjord, where up to 800 were re-
corded in Dec., 400 in March and 1,200
in April. Vest Stadil Fjord 800 in Nov.,

250 in Dec., 150 in Jan., 200 in March,
Nissum Fjord 200 in Jan., 900 and 1,800
in March, and Vejlerne-Lonnerup Fjord
and adjacent waters in the Limfjord 800
in Oct., 360 in Nov., 430 in Jan., 300 in
March. Flocks of 100-200 are regularly
seen in Fiilss, Agger-Harbogre Tanger
and in Nibe Bredning. The largest flocks
are generally recorded in spring.

Outside W. and N.Jutland, bewick’s
swan only occurs regularly in a very few
localities. The most important is Tisse
in W. Sealand, where up to 150 have been
recorded in autumn. See also ScHELDE
(1961). In the map Fig. 67 irregular oc-
currences of more than 10 birds are also
indicated.

Numbers of bewick’s swan are prob-
ably somewhat under-estimated in coun-
try-wide surveys (see p.15), and vary
from a couple of hundred to well over a
thousand. The largest number recorded
in Jan. was in the very mild winter of
1972/73, and peak numbers present in
W. and N. Jutland during migration are
2,000-3,000.

Fulica atra — Coot
Fig. 68-70 p. 128-129.

Widespread in the Old World. Breeds in
most of Europe, north to W.Norway,
Central Sweden and S. Finland. Winters
in most of its breeding range, except Cen-
tral Russia and Finland. In Denmark a
very common breeder and very nume-
rous during autumn, winter and spring.
Shooting season: 16. Aug.—29. Feb.

Breeding and moulting

At the turn of the last century, the coot
expanded its range in Denmark and in-
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creased considerably in numbers (Saro-
MONSEN 1963). Today it is a very common
breeding bird in all types of fresh-water
habitats, in brackish fiords and coastal
marshlands, and occasionally in shallow
salt water. The size of the breeding popu-
lation is not known, but comprises many
thousand pairs. During the wing moult
in summer, birds occur widely scattered
in their breeding habitats, although larger
concentrations are occasionally found
(Foe 1969).
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Occurrence during autumn, winter
and spring
Coot breeding in Denmark are either re-
sident or migrate to W. Europe, and out-
side the breeding season large numbers
of coot from northern breeding areas mi-
grate through Denmark or winter there
(SaromonseN 1972, Fog 1969). The spe-
cies occurs in all types of wetlands except
the open sea, but from late autumn to
March the large majority are found in
salt- and brackish waters, mostly shallow
stretches in sheltered fiords or archipela-
goes. As early as Sept. large flocks can
be found in most parts of the country,
and numbers increase in subsequent
months. Peak numbers usually occur in
Nov. although during the winter months
numbers remain very high. In late March
a significant reduction in numbers takes
place, and by mid-April probably only
local breeders are present in Denmark.
The coot is common throughout Den-
mark, but the large majority occur in two
areas, W. and N.Jutland and the south-
eastern waters. In Ringkebing Fjord up
to 40,000 have been recorded in Oct,,
but numbers later in the autumn and in
winter are much smaller. In the Limfjord,
the Jargest concentrations are found in
Nibe Bredning and Hjarbak Fjord, and
in the former area numbers remain high
during most winters (see Fig. 68). In the
south-eastern parts of Denmark, particu-
larly the waters around S. Sealand-Lol-
land-Falster-Mon, large concentrations
occur from Oct. to March and peak num-
bers are usually recorded in Jan. In coun-
try-wide surveys this region contained
27-53% (average 45%) of the total
Danish winter population, with the lowest
value in the mild winter of 1972/73 and
the highest in the severe winter of 1969/
70. Large numbers are also found in the
Lillebelt-S. Funen Archipelago, e.g. in
Jan. 25% of the grand total, and concen-
trations occur less regularly in several

fiords and harbours in the eastern parts
of Denmark. The coot is very gregarious
outside the breeding season. In country-
wide surveys in Nov. and Jan. more than
half the birds recorded were in flocks of
more than five thousand, and 23 flocks
with more than ten thousand birds com-
prised one-third of all coot recorded.

In country-wide surveys during Nov.

~and Jan. all important habitats of the coot

were covered, and although estimates of
the very large concentrations are rather
approximate, the figures obtained are
considered fairly realistic. In Nov. be-
tween 125,000 and 270,000 were re-
corded, the largest number being in 1968,
while populations in Jan. ranged from
105,000 to 207,000.

Shooting

Information in the official bag-record
on the kill of coot goes back to
1968/69, and in this and the following
three seasons the total kill was 79,000,
83,000, 57,000 and 62,000 respectively
with the largest bag taken in the severe
winter of 1969/70. The coot is bagged
by about ten thousand sportsmen (result
for 1968/69), of whom two-thirds shoot
1-5 birds, only five hundred more than
20 birds, and very few reported more
than one hundred birds bagged. The
large majority of coot are shot rather
incidentally, although in the south-east-
ern part of the country some types of
specialized coot shooting occur. The geo-
graphical distribution of the kill shows
very little annual variation; one-third of
the bag is taken in Storstrem county,
well over one-third in other parts of
Sealand and on Funen, while the species
is not very important throughout Jut-
land, the largest bags being taken in
Ringkebing county. The monthly kill
index (Fig. 10 p.52) shows that few coot
are bagged in Aug-—Sept., and in four
seasons out of five peak numbers were
killed in Nov.
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Fig. 68. Distribution of F. atra in seven country-wide surveys.
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Fig. 70. Distribution of the bag of F. atra per
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Chapter V

Important waterfowl haunts in Denmark

This chapter outlines the results of the
study in 1965-1973 concerning the im-
portance of different wetlands for win-
tering waterfowl during Sept—May. It
should be emphasized that no informa-
tion from earlier studies has been used,
and that areas are described as they were
during the study period. Furthermore, no
attempt has been made to consider their
potential importance in relation to other
types of utilization, e.g. eventual prohibi-
tion of traffic and shooting. The informa-
tion is summarized in the map Fig. 71,
where different symbols have been used
to illustrate the relative value of the dif-
ferent wetlands. This evaluation is pri-
marily based on quantitative aspects, but
species diversity has also been considered,
and greater importance has been attached
to some of the species with a rather li-
mited distribution and small populations
than to the more widespread and abundant
waterfowl. Fig. 72 shows the distribution
of shallow salt- and brackish waters, and
Fig. 73 contains the majority of place
names referred to in this chapter.

For the purpose of the study, Denmark
and its surrounding waters were divided
into thirteen regions, each of which in-
cludes one to three districts (see Fig. 1
p- 11} and comprises a natural geographi-
cal and topographical area. For each re-
gion the main habitats and the most im-
portant aspects of the waterfowl com-
munities have been described in an in-
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troduction, followed by a list of the most
important waterfowl haunts. The descrip-
tion of each site includes a very brief
definition of the habitat and the approxi-
mate area of waterfow!l habitat in km?
and a list of the most important species.
In most cases and unless otherwise stated,
the figures given indicate the »regular
populationg, that is, the peak numbers
recorded annually (or almost annually).
In cases where maximum numbers are
considerably larger than the regular num-
bers, the former are also given.

Although this chapter mainly concerns
the occurrence of ducks, swans and coot
in Denmark during Sept—May other
important aspects have also been men-
tioned, e.g. important concentrations
during the wing moult in summer and
the occurrence of roosting geese. The last
mentioned is based on the information
by Foc (1967, 1971) on the main roost-
ing areas of B. bernicla, A. fabalis, A. fa-
balis brachyrhynchus, and A. albifrons,
whereas data on the main haunts for the
most numerous goose species A. anser
have not yet been treated and are there-
fore not included in the present survey.

With the exception of a few small and
unimportant areas, all wetland game re-
serves and some scientific reserves are
included in the text, and unless otherwise
stated, the shooting of waterfowl! in these
areas is prohibited.
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THE WADDENSEA AND ADJACENT PARTS OF THE NORTH SEA

District A

The North-west European Waddensea extends
from N.Holland in the Netherlands along the
NW. German coast to Skallingen in Denmark.
This unique waterfowl habitat is characterized
by vast tidal mud- and sand-flats between the
European mainland and a protecting barrier of
small islands, and comprises altogether an area
of 7,000-8,000 km?, of which 600 km? are in
Denmark. In the Danish Waddensea the differ-
ence between ebb and flood varies from about
one metre in the northern part to about two
metres in the southern part. The region is com-
prised of the following main types of waterfowl
habitat: 1) Reclaimed areas, now existing as
meadows and fields behind dykes (e.g. Hojer
Enge, Ballum Enge and Tarp Enge). 2) Coastal
marshlands on the mainland and along the east
coast of Skallingen, Fane, Mands and Reme.
In many places there is luxuriant salt marsh
vegetation, and many small more or less per-
manent waterbodies. In some places there are
small-scale reclamation projects with fascines,
e.g. along the dam between Jutland and Reme
and south of Hejer. 3) Tidal mud- and sand-
flats comprising most of the area between the
mainland and the islands; these are flooded at
high tide and mostly dry or with very shallow
water during low tide. 4) Sloughs between the
islands, which branch off eastwards, and have
deep water during both flood and ebb. 5) Barren
sand-banks around and to the west of the
islands, dry during normal high tides. 6) Open
waters west of the islands, with shallow areas
(<Z10m depth) extending 8-15 km out into
the North Sea.

The Waddensea contains two game reserves,
Albuebugten east of Fang (9 km?) and the Jord-
sand reserve including the southernmost one-
sixth of the Danish Waddensea (100 km2). In
addition, shooting and access are prohibited in
a zone on both sides of the Remeg dam (ca. 25
km?). '

The Waddensea and adjacent parts of the
North Sea represent some of the most impor-
tant haunts for waterfowl in Denmark. The area
is unimportant as regards swans and coot, but
all species of dabbling ducks and some diving
ducks occur there in motable concentrations.
In addition, the tidal flats hold some of the
largest numbers of B. bernicla in Denmark, and
some of the reclaimed areas and coastal marsh-
lands are visited by large flocks of A.f. brachy-

rhynchus; no other habitat in Denmark has so
many waders and gulls as the Waddensea.

Dabbling ducks

The most numerous and widespread dabbling
ducks are A.platyrhynchos, A.penelope and T.
tadorna. Some areas are also important for A.
crecca, and occasionally large flocks of A. acuta
and A. clypeata are found. In summer T. tadorna
is very common, probably occasionally moulting
in the southernmost part of the Danish Wadden-
sea, whereas the numbers of other dabbling ducks
are negligible. From Aug. numbers increase, and
in the periods Sept.~Dec. and March—April huge
concentrations containing several species can
be found in almost all parts of the Waddensea.
In mid-winter mostly only A. platyrhynchos, T.
tadorna and a small number of A.penelope re-
main, but even these species can be extremely
scarce during cold spells when the tidal flats
are frozen.

Peak numbers of dabbling ducks were recorded
in the autumn. In aerial surveys (see Fig.74)
more than 50,000 birds were recorded in eight
surveys, and more than 75,000 in three surveys,
including the record of 86,000 in Nov. 1968. The
number of A.platyrhynchos regularly exceeds
20,000 (the highest number being 38,000 in Dec.
1972), while A.penelope regularly exceeds
20,000 (38,000 in Oct. 1969, and 54,000 in
Oct. 1970), and T.tadorna regularly exceeds
10,000 (records being 22,000-24,000 in Sept.~
Oct. 1969 and 1971). In spring the numbers
of A.platyrhynchos and T. tadorna are smaller,
and relatively few A. penelope are found. At low
tide A. platyrhynchos, A.penelope and T.ta-
dorna are widely scattered over the sand- and
mud-flats, often along sloughs, while A. crecca,
A.acuta and A. clypeata are more confined to
the sheltered coastal areas. During flood most
T. tadorna move to the dry sand-banks west of
the islands, but other dabbling ducks concentrate
along the coast, and the most important areas
of concentration are the Reme Dam, Hojer,
Mande, Kammerslusen, Skallingen and Tarp

" Enge. During westerly storms when the water

rises above normal level, very impressive con-
centrations are found in these areas, particularly
along the Reme Dam, where more than fifty
thousand can shelter. In very rough weather
large flocks move to neighbouring areas, e.g.
Ribe Holme, Ballum Enge and Hejer Enge, where
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Fig. 71. The main haunts of dabbling ducks, diving ducks, swans and coot during Sept-May in
Denmark and surrounding waters.
A (black) shows areas of extreme importance, with regular occurrence in several months every
year of either
1) more than 15,000 birds with at least two of the above categories represented in very large
numbers, or
2) more than 25,000 birds of only one of the categories (in most cases seaducks).
B and C (hatching) show very important areas with regular occurrence of one or more of the
following:
B (horizontal hatching) >>1,500 A.platyrhynchos, > 750 other dabbling ducks, >500 C. olor,
> 250 C.cygnus, and/or > 100 C.columbianus.
C (vertical hatching) 2,000 diving ducks and/or 2,000 F. atra.
In cases where hatching covers large continuous areas several such concentrations may occur.
D (open squares) show inland and isolated coastal areas with regular occurrence of a variety of
species, generally in rather small flocks but occasionally in large ones.
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Fig. 72. The distribution of salt- and brackish
water of less than 10m. depth. Practically all
other waters are less than 50 m. deep. The Wad-
densea is the only salt-water area in Denmark
with a true tide, but along all other coasts
changes in the water level (1-2m.) caused by
the wind frequently occur.
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Fig. 74. Numbers of
1873 dabbling ducks (thous-
= ands) recorded during
Sept. 1966 — Jan. 1973
in aerjal surveys of the
Waddensea (district A)
and Ringkebing Fjord
(sub-district Bb). x in-
dicates months with
aerial surveys.
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the birds occupy fields and meadows together
with large flocks of waders. Without doubt
movements to more distant and sheltered waters
also take place, for example to the shallow
coastal coves along the east coast of Jutland
where unusually large flocks of A. penelope have
been found in very rough weather, but these
mostly disappear again when conditions in the
Waddensea improve.

Diving ducks
Most diving ducks are very scarce in the Wad-
densea and waters to the west, for example
compared to the waters around Sealand and
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Funen. Only S.mollissima, M.nigra and M.
merganser regularly occur in large numbers.

S. mollissima is very common most of the
year. In summer about 30,000 individuals un-
dergo wing moult, mostly in waters around
Jordsand but also between Reme and Mands.
In autumn, winter and spring the species is
more numerous and widespread, although mainly
confined to the sloughs and waters around the
dry sand-banks west of the islands. In eleven
aerial surveys more than fifty thousand birds
were recorded, including record values of 74,000
in Jan. 1969, 83,000 in Dec. 1969, 70,000 in
March 1970 and 74,000 in Dec. 1972. Most mi-
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gration to and from the Waddensea is across
the Jutland peninsula, although movements
along the west coast of Jutland are also regularly
observed.

M. nigra occurs in the open North Sea west
of the Waddensea, mostly several kilometres
from the coasts. In summer huge numbers have
been recorded moulting, and also in autumn,
winter and spring notable concentrations are
regularly found here, including the record of
an estimated 200,000 in Dec. 1972. Only a rela-
tively small proportion of the potential habitat

has been covered in all aerial surveys, and pos-
sibly numbers present can be much larger (see
p. 99). Generally M. nigra are widely separated
from S.mollissima, although regularly a few
hundred and occasionally a few thousand are
found in the outermost parts of the sloughs be-
tween the islands.

Large concentrations of M. merganser regu-
larly occur in winter and spring in the northern
and central parts of the Waddensea, but mostly
the birds only stay for a short period.

FIORDS AND LAKES OF W.JUTLAND
District B

The main waterfowl haunts in the westernmost
part of Jutland between the Waddensea and
the Limfjord comprise two shallow brackish
fiords (Ringkebing Fjord and Nissum Fjord),
separated from the North Sea by a narrow
isthmus, and two lakes (Fiilss and Vest Stadil
Fjord) with extensive surrounding fields. These
wetlands represent some of the most important
gathering areas in Denmark for dabbling ducks,
C.cygnus and C.columbianus. B. clangula, M.
serrator and M. merganser regularly occur in
large numbers but most diving ducks are scarce
and irregular; F.atra is very numerous during
autumn migration. In addition, the entire Spits-
bergen population of A.f. brachyrhynchus and
all B.b. hrota wintering in Europe sojourn here
during migration.

Fiilse is a shallow lake, most of which was
reclaimed in the 1940’s. Today only about 2.5
km? remain swrrounded by extensive fields and
willow swamps. The area used by waterfowl is
approx. 20km?® Several thousand A.f. brachy-
rhynchus roost in autumn and spring, and in
addition dabbling ducks occur in large numbers,
regularly between 2,000 and 3,000, occasionally
6,000-8,000, the most important being A. acuta
(regularly  1,000-2,000, occasionally 3,000~
5,000), and A.platyrhynchos (regularly 1,500),
while A. crecca and A. penelope are less common
{300-600). It is also a rather important area for
C. cygnus (regularly 150-300) and C. columbia-
nus (regularly 50-100, in spring occasionally
200-400).

Ringkebing Fjord is about 325 km?, less than
four metres deep, and with adjacent coastal

meadows (the peninsula Tipperne) and reedbeds
on its eastern shore. It includes the scientific
reserves Tipperne and Klegbanken which, in-
cluding surrounding waters where shooting is
prohibited, cover an area of 35 km2. The re-
serves are very important breeding grounds for
waders and ducks, and in summer a few thou-
sand A. platyrhynchos and C.olor and a few
hundred B. clangula and M. serrator undergo
wing moult in the fiord. Large numbers of
A. f. brachyrhynchus and B. bernicla are present
in autumn and spring.

In Aug-Nov. and March-May large concen-
trations of dabbling ducks occur, mainly in the
central, eastern and southern parts of the fiord,
around Klegbanken and Tipperne. In aerial
surveys (see Fig.74) more than 25,000 dabbling
ducks have regularly been recorded in autumn,
and occasionally as many as 50,000 are present,
including the largest flocks of A.acuta in Den-
mark. In spring the total number of dabbling
ducks regularly exceeds 10,000, and occasionally
25,000. During cold spells in winter the fiord
is almost completely ice-covered within a few
days, and under such conditions few dabbling
ducks remain. The most important diving duck
is M. merganser, which regularly occurs in dense
concentrations of 3,000-5,000 birds. B. clangula
is also numerous (regularly 1,000-2,000), and
several hundred M. serrator occur, whereas A.
ferina and A. fuligula are very scarce and other
diving ducks extremely irregular. The three
species of swans occur in large numbers, inclu-
ding the main concentrations in Denmark of
C.cygnus and C.columbianus in spring. In
autumn several thousand F.atra roost in the
fiord, and up to 40,000 have been recorded.
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Vest Stadil Fjord; this is a shallow lake 5km®
in area, surrounded by meadows, reedbeds and
extensive fields (total area of waterfowl habitat
approx. 20 km?). More than ten thousand A.f.
brachyrhynchus are recorded regularly, and in
addition large concentrations of dabbling ducks
occur, regularly including 6,000-8,000 A. pla-
tyrhynchos, 3,000-5,000 A. crecca, 6,000-8,000
A. acuta, 1,000-3,000 A.penelope, 100-300 A.
clypeata, and 300 T. tadorna. Occasionally much
larger flocks are present in the area. Diving
ducks are scarce, including only 50-200 A. fe-
rina and M. merganser. Both C.cygnus and C.
columbianus are regularly found in flocks of
hundreds, although for shorter periods than in
Ringkebing Fjord and Nissum Fjord.

Stadil Fjord is a brackish-water fiord between
Vest Stadil Fjord and Ringkebing Fjord, and of
relatively little importance for waterfowl. Only
a few species regularly occur in larger numbers:
A. platyrhynchos (100-200), B. clangula (100-
300), M. merganser (400-700), C. olor (150-300),
C. cygnus (100-150), and F.atra (600-800), but
total numbers seldom exceed a thousand birds.

Husby-Norress consists of two connected lakes
25km? in area between Vest Stadil Fjord and

Nissum Fjord. These are relatively important
for some dabbling ducks, A.ferina (regularly
200-300) and F.atra, but the total number of
waterfowl rarely exceeds 500.

Nissum Fjord is approximately 85km?® in area
and is a brackish fiord surrounded by coastal
marshes and reedbeds in the southern part. Fel-
sted Kog is a game reserve (17 km?) with re-
stricted shooting (Jepsen 1972). The fiord con-
tains important breeding areas for waders, and
is a very important roosting area for A.f. bra-
chyrhynchus and B.b.hrota in spring. In
autumn and spring several dabbling ducks re-
gularly occur in notable concentrations, mainly
in the northernmost very shallow Bevling Fjord:
5,000-7,000 A. platyrhynchos, 1,000 A. crecea,
1,000-2,000 A. acuta, 2,000-4,000 A.penelope,
200-400 A. clypeata, and 750 T. tadorna. Diving
ducks are mainly confined to the central and
southern parts, including the regular occurrence
of 100-200 A. ferina, 100~300 A. fuligula, 1,000~
1,500 B. clangula, 300-500 M. serrator, and
1,500-2,500 M. merganser. Large concentrations
of all three swan species are regular, for example
1,000-2,000 C.olor, 400-1,000 C.cygnus, and
500-1,000 C.columbianus, and a few thousand
F. atra are recorded nearly every autumn.

THE LIMFJORD AND. THY-VENDSYSSEL
Districts C and D

The Limfjord is a very serrated fiord system,
extending through the Jutland peninsula and
connecting the North Sea with the Kattegat.
The area contains more varied waterfowl habi-
tats than any other part of Denmark, including
several reclamation projects which were never
completed. The habitats of the fiord can roughly
be divided into three types: 1) Coastal lagoons,
formerly branches of the fiord system and now
separated from the Limfjord by dams, ranging
from fresh-water lakes with extensive surround-
ing meadows and reedbeds to deeper brackish
fiords with little marginal vegetation. — 2}
Shallow salt-water areas in the Limfjord, often
around small islands and islets, and with adja-
cent meadows. — 3) Central parts of the wider
fiord sections, mostly between five and ten
metres and locally up to fifteen metres deep.
In addition the few important inland waters in
Thy and Vendsyssel and just south of the Lim-
fjord are considered here.
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The Limjord has a variety of waterfowl spe-
cies occurring in important concentrations. In
summer the main moulting areas of B. clangula,
M. serrator, M. fusca, and A.marila are found
here, and flocks of the two last-mentioned spe-
cies can also be observed in autumn. However
throughout winter and spring the true seaducks
are very scarce, being confined to the western-
most part, where S.mollissima and M. nigra
occur in small groups. In autumn and spring
large concentrations of several dabbling ducks,
A. ferina, C.cygnus, C.columbianus and F. atra
occupy the coastal lagoons and shallow salt
waters, but in most winters when such habitats
are ice-covered these species are relatively scarce.
Throughout the autumn, winter and spring the
central parts of the fiord system are dominated
by B. clangula and M. serrator. In country-wide
surveys in Jan. between 13,000 and 50,000 B.
clangula have been recorded, representing two-
fifths of the total Danish population. Peak
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numbers of M. serrator are found in late autumn,
reaching three-quarters of grand total recorded
in country-wide surveys in Nov. and large
flocks are also regular in winter. In mid-winter
between 3,000 and 10,000 M. merganser have
been recorded.

Although B. clangula and the mergansers
mainly occupy relatively open salt waters during
daytime, they regularly perform dusk and dawn
flights to coastal lagoons, and occasionally stay
here during the daytime, particularly in rough
weather. In contrast species which mainly occupy
coastal lagoons (dabbling ducks and A. ferina)
perform dusk and dawn flights to surrounding
areas, both the more open stretches of the Lim-~
fiord and inland waterbodies in northern and
probably also Central Jutland.

The western Limfjord and Thy

Harboer Tange, Agger Tange, Krik Vig and
Fjordgrund (total area of waterfowl habitat
approx. 80 km?). The westernmost part of the
Limfjord comprising the two peninsulas Harbosr
Tange and Agger Tange (with meadows and
coastal lagoons) and the shallow salt waters
to the east are a very important waterfow] haunt.
Many waders breed on the peninsulas, and in
spring 3,000-4,000 A. f. brachyrhynchus occur
here. In autumn, winter and spring dabbling
ducks are very numerous, mainly in the lagoons,
but also in the shallow parts of the Limfjord,
including the regular occurrence of 2,000-3,000
A. platyrhynchos and A. crecca, 1,000 A. acuta,
3,000-6,000 A.penclope, and 1,000 T.tadorna.
In the lagoons (mainly on Agger Tange) and
in Krik Vig a few hundred C.olor, 400-700
C. cygnus, and smaller flocks of C. columbianus,
1,000-2,000 M. merganser and a few thousand
L. atra are regularly seen, and on deeper water
in the western Limfjord thousands of B. clangula
and several hundred M. serrator occur, particu-
larly when central parts of the Limfjord are
ice-covered. Fladese and Orumse, two shallow
lakes 9 km? in area and north of Krik Vig are
relatively unimportant for waterfowl, although
in @rumse a few hundred dabbling ducks and
small flocks of diving ducks, swans and coot
regularly occur.

Vene Bugt and Kas Bredning; these form a very
important area for diving ducks, including seve-
ral thousand B. clangula, and hundreds of A.
marila, M. serrator and M. merganser, all mainly
confined to open water. In Kés Lake (0.7 km?),
the coastal lagoons Sdr.Lem Vig (4 km?) and
the game reserve Kilen (4 km?) and the shallow

coastal waters in Nerskov Vig (1 km?), Harre
Vig (4km? and the game reserve Klosterfjord
(2 km?®) many other species occur, mostly in
rather small flocks, although several hundred
A. platyrhynches, A.crecca and A. penelope are
occasionally found.

Flynderss, Skalless and Stubbergard Lake; these
three lakes of 8 km?® area east of Vens Bugt are
visited by 1,000~2,000 A.platyrhynchos, 500-
2,000 A.crecca, 1,000-2,000 M. merganser, and
small flocks of several other species. The largest
numbers are generally found in Flynderse.

Waters from Jeginde to Visby Bredning and
Dragstrup Vig, including the small coastal la-
goons Glomstrup Vig (1 km?) and Doverkil (0.2
km?), the shallow coastal waters around Agere
and neighbouring islets, the narrow fiords Skib-
sted Fjord and Nas Sund and more open stret-
ches north of Jeginde and in Visby Bredning;
large concentrations of dabbling ducks regularly
occur, particularly around Agers (2,000-3,000
A. platyrhynchos, 300-500 A. crecca, 2,000-3,000
A. penelope, and 300-500 T. tadorna), and the
deeper waters hold 2,000-4,000 B. clangula and
M. serrator and several hundred M. merganser.

Oveso; this lake of 5 km? is north of Visby Bred-
ning. It is a gathering area for A. fabalis (regu-
larly 200-400), A.platyrhynchos (500-1,000),
A. crecca (200-400), A. acuta (75-150), A.pene-
lope (200-300), A.ferina (50-150), C.cygnus
(25~50, occasionally 150), and F. atra (100-250).
In Villerslev Mose (0.2 km?) and Nerh& Lake (0.7
km?) at the southern and northern ends re-
spectively of Oveso, several species cccur, mostly
in small numbers.

Nors Lake (4km?), Vanned Lake (4km?® and
the adjacent Hansted game reserve (36 km?)
with several small ponds, is regularly visited
by A. fabalis (100-300), A. platyrhynchos
(1,000-3,000), A.crecca (300-600), A.penclope
(500-1,500), A. fuligula (200-400), B.clangula
(50-100), C.cygnus (25-75), and F.atra (250-
500).

The Central Limfjord and Hanherred
Vejlerne (a scientific reserve with restricted
shooting, 60 km?) and Lennerup Fjord (2 km?),
are a series of coastal lagoons surrounded by
extensive meadows and reedbeds. In several
respects they form a unique waterfowl habitat
with many breeding waders, ducks and geese
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and also they are an important moulting area for
ducks and A.anser (Paruban 1965, 1973). In
autumn, winter and spring they are one of the
most important gathering areas for dabbling
ducks in Denmark. More than 5,000 A.platyr-
hynchos, 5,000 A.crecca, 500 A.acuta, 5,000
A.penelope, 250 A.clypeata, 200 T.tadorna,
500 A. ferina, 400 C. cygnus, 300 C. columbianus,
and 3,000 F. atra are found regularly, and occa-
sionally much larger concentrations occur. Occa-
sionally a few thousand B. clangula and M. ser-
rator visit the lakes in Vejlerne,

The northern part of Legster Bredning, com-
prising shallow coastal waters south of Vejlerne
from Sennels to Aggersborg, with several small
islets and coastal meadows. This is a very im-
portant area for most of the species occurring
in Vejlerne-Lennerup, and probably also very
much the same birds moving regularly between
the lagoons and the salt-water areas. The most
important species in Legster Bredning are A.
penelope, A.platyrhynchos and the yellow-billed
swans.

The waters from Central Legster Bredning to
Skive Fjord and Lovns Bredning, and between
Mors and Fur; in summer the largest Danish
concentrations of moulting A.marila, M. fusca
and M. serrator are found here, and in autumn,
winter and spring thousands of A.marila, B.
clangula, M. serrator and M. merganser tegu-
larly occur in offshore waters. In shallow coastal
waters (e.g. Draby Vig, Lovns Bredning and
Bédsgird Vig) several hundred T.tadorna, A.
platyrhynchos and occasionally other dabbling
ducks oceur.

Hjarbzk Fjord; this is a brackish fiord, 28 km?
in area and a game reserve since 1967. It is the
most important moulting area in Denmark for
B. clangula. In autumn, winter and spring several
species of ducks gather here, and are found in
increasing numbers since the area was declared
a reserve. In later years the following numbers
have regularly been recorded: 2,500 A.platyr-
hynchos, 500 A. crecca, 500 A.penelope, 250 A.
clypeata, 500-1,000 T. tadorna, 500-1,000 A. fe-
rina, 2,500 A. fuligula  (occasionally up to
10,000), 300-400 A. marila, 3,000-4,000 B. clan-
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gula, 100-500 M. merganser, 50-100 C. cygnus,
and 7,000-16,000 F.atra. In the small @rslev
Kloster Lake (0.4 km® at the north end of the
fiord, several species occur, mostly in small
numbers.

The eastern Limfjord between Aggersund
and Alborg

Ulvedybet; a coastal lagoon of 7.5 km? and a
game reserve. Very important for ducks, with
the following concentrations regularly recorded:
5,000 A.platyrhynchos, 5,000 A.crecca, 5,000
A. penelope, 1,000 A.acuta, 100 A. clypeata,
5,000-7,000 A.ferinn (the most important ga-
thering area in Denmark), 200-500 A. fuligula,
1,000-2,000 B. clangula, 100-300 C. cygnus, and
2,000-5,000 F.atra. Numbers are occasionally
much higher, e.g. 15,000 A. platyrhynchos, 5,000
B. clangula, and 12,000 F. atra, and in later years
peak numbers of all species recorded on one
day were between 16,000 and 22,000.

Nibe Bredning, comprising the shallow waters
around the islets Troldholme, Vir Holm and
Klosterholm, the open stretches between Gijol,
@land and Nibe, and the coastal lagoon Halker
Bredning (6 km?); at the town of Nibe there is
a small game reserve (1.3 km?). The area is
extremely important for dabbling ducks, diving
ducks, swans and coot. The following numbers
have regularly been recorded in the whole area:
5,000-8,000 A. platyrhynchos, 500-750 A. crecca,
5,000 A.penelope, 400-600 T.tadorna, 200-400
A. ferina, 2,000-3,000 A. fuligula, 2,000-4,000
B. clangula, 300-500 M. serrator, 1,000-2,000
M. merganser, 500-1,000 C.olor, 500-1,000 C.
cygnus, and 20,000 F. atra (up to 42,000).

Vendsyssel
The land north of the eastern Limfjord contains
few lakes but several extensive moorlands, now-
adays mainly cultivated, but some still with
permanent waterbodies. The main areas are Ra-
bjerg Mose, Store Vildmose and Koldmose-Ved-
sted Ker. Rather little information is available
on inland waters in Vendsyssel (see p.12), but
the data does not suggest that any of the sites
regularly hold larger flocks, and thus they are
not qualified to be included on the map Fig. 71.
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THE NORTH SEA COAST BETWEEN BLAVAND AND SKAGEN
Districts B, C and D

The very straight coastline between Blavandshuk
and Skagen has a comparatively steep profile.
Along most stretches the ten metre depth con-
tour lies 1-2 km out at sea, and only around
Blavandshuk and along the north coast of Thy
and Hanherred do shallow areas extend further
out.

Although many ducks follow the coast on
their migration movements very few sojourn,
M. nigra being the only regular species, occur-

ring both during summer moult and at other
seasons. The most important haunts of this
species are in the areas with shallow water
mentioned above, while numbers congregating
elsewhere are generally small. Occasionally small
groups of M. fusca, S. mollissima and CI. hyema-
lis are found on the water, but altogether the
unprotected North Sea coast is the least im-
portant gathering area for Anatidae in Danish
waters.

THE NORTHERN KATTEGAT

District E

The northern Kattegat between Skagen in the
north and Grend, Djursland, in the south is a
relatively uniform region. On its western border
three narrow fiords extend into the Jutland pe-
ninsula, and along the coast they are connected
by very shallow tidal zones. The most important
habitats as regards bird numbers are however
the huge areas of shallow offshore water along
the coasts of Djursland, Himmerland and Vend-
syssel and around the islands Lass and Anholt.
More than 4,000 km? of open water with a depth
of less than ten metres are found here, in many
places extending more than fifteen kilometres
out to sea.

The fiords and Himmerland
The outermost parts of Randers Fjord, Mariager
Fjord and Langerak (the easternmost part of
the Limfjord) are important areas for many
species of waterfowl, particularly waders, B. ber-
nicla and dabbling ducks. Total numbers found
in the whole area regularly comprise more than
10,000 A. platyrhynchos, 1,000-1,500 A.pene-
lope, and 2,000-3,000 T. tadorna, the area being
the most important haunt outside the Wadden-
sea for the last mentioned species. Large num-
bers of dabbling ducks can be found in all three
fiords, and also between Langerak and Korshol-
mene, and along the Kattegat coast outside and
between Mariager and Randers Fjords. However,
the outermost part of Mariager Fjord generally
holds the largest flocks, and this area also con-
tains the largest wintering concentrations of
C.olor (1,500-2,500) and C.cygnus (300-500)
in E.Jutland. Other species occurring regularly
are 500-1,000 M. merganser and several hundred
M. serrator and B. clangula. A. ferina, A. fuligula

and F.atra are mostly found in rather small
numbers (up to a few hundred) mainly in the
interior parts of the three fiords, for example
in the small game reserve at Hobro (3 km?).

Himmerland contains the small lake of Ma-
dumse (2 km?), with a regular occurrence of
1,000 A.platyrhynchos and 1,000-2,500 A. fuli-
gula. In the small ponds in Lille Vildmose 500~
1,000 A. platyrhynchos and 200-300 A. crecca
are regularly observed, and on adjacent pastures
a few hundred A. fabalis are found.

Open waters in the N. Kattegat

Four seaduck species are extremely abundant in
the offshore waters of the N.Kattegat, viz. S.
mollissima, M. nigra, M. fusca and A.marila.
The first three are very widespread in the region
throughout the year (including large numbers
undergoing wing moult in summer), while A.
marila is confined to waters off the east coast of
Jutland, where several thousand occur in autumn.
In addition CL hyemalis is widespread, but most-
ly found only in small flocks. Up to 200,000 sea-
ducks have been recorded in the N.Kattegat in
country-wide surveys, but since only relatively
small parts of the potential habitat were covered
(see p.18), actual numbers may be considerably
higher.

Large numbers of seaducks pass Skagen, the
northernmost point of Jutland, during migration,
but the number of birds resting in the adjacent
waters seldom exceeds a few hundred or at the
most a few thousand. In addition the Albak
Bugt and waters around the islets Hirsholmene
(a scientific reserve) are relatively unimportant,
except for A.platyrhynchos (up to a few thou-
sand in the latter area). Further south large con-
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centrations can be found almost everywhere,
but the large majority of birds occur in three
extensive areas described below.

Around the island of Lesg both S. mollissima,
M. nigra and M. fusca are found in very large
concentrations, and most regularly between the
south coast and the shoals Mellemgrund-Kob-
bergrund and Sendre Stenren, where up to
40,000 M. nigra, 8,000 M. fusca, and 80,000 S.
mollissima have been recorded.

Around the island of Anholt, particularly
along the north coast and on the shoal extending
in a north-westerly direction, up to 20,000 M.
nigra and 80,000 S. mollissima have been found.
The impression is that birds often move between
the waters of Lese and Anholt.

In offshore waters off the east coast of Jut-
land between Voersd and Gerrild, the three main
species are extremely abundant. S.mollissima is
mainly confined to a few areas, for example
waters between Korsholmene and Hals Barre and
areas east of Mariager Fjord, and here dense
flocks with tens of thousands are regularly
found, while numbers present elsewhere seldom
exceed a few thousand. The two Melanitta spe-
cies are less predictable in this respect, and can
be found in dense flocks or widely scattered over
the whole area marked with hatching in Fig. 71.
Total numbers of M. nigra often exceed 20,000,
and up to 20,000 M. fusca have been recorded.

THE SOUTHERN KATTEGAT AND THE STOREBALT
Districts F, S and N

The region comprises waters between Djursland,
E. Jutland, N.Funen, N.Langeland and W. and
NW. Sealand east to Hessels and Halsnas. The
region has a much greater variety of waterfow]
habitats than the northern Kattegat, and com-
prises coastal lagoons, both straight and serrated
coastlines with deep and shallow fiords and bays,
about forty islands and islets of which only
fifteen are inhabited, and large stretches of open
water with many shallow shoals. Seaducks are
the most numerous, but several important areas
for coastal species are also found. In addition
to three game reserves treated below, the region
comprises small game reserves at Ebeltoft (2
km?), Vejle Fjord (2 km?), Fredericia (1.4 km?)
and Fogense Enge (2.6 km?).

Coastal waterfowl habitats
Kysing Fjord is a brackish lagoon of 3 km?
and a game reserve. It is a very important haunt
particularly for dabbling ducks in autumn, in-
cluding the regular occurrence of 1,000-2,000
Aplatyrhynchos, 100-250 A. crecca, 250 A.
acuta, 1,000-1,500 A. penelope, and 100 A. cly-
peata. Several diving ducks are also abundant,
including more than 100 A. ferina, 1,000-1,500
A. fuligula, 250 B. clangula, 200-400 M. mer-
ganser, and in addition some of the largest con-
centrations in E.Jutland of F. atra (2,000-3,000).

Horsens Fjord; this is a very shallow fiord with
three small islands (Hjarne, Alre and Vorse)
and several islets. In autumn up to 500 A. pene-
lope are found, particularly in the northern part,
where also several hundred T. tadorna and thou-
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sands of waders occur in spring. In winter A.
platyrhynchos is the most abundant species
along the coast (regularly 1,000 and occasionally
3,000 occurring), while B. clangula (1,000, occa-
sionally 2,000-3,000) and M. merganser (500-
1,000) are mostly found in deeper central parts
of the fiord.

Stavns Fjord, Samse; a shallow fiord with
several small islets, 18 km? in area, and a
game reserve with shooting restricted to Oct.—
Dec. inclusive. On the islets the largest breeding
colony of S.mollissima in Denmark is found
(2,000 pairs in 1970). In autumn and spring there
are numerous dabbling ducks (regularly 500-
1,000 A.platyrhynchos, 500 A.crecca, 100 A.
querquedula and A. acuta, and 500 A. penelope).
From late autumn to March B. clangula and M.
merganser are the most abundant, mostly a
few hundred birds, but occasionally more than
a thousand occur. Throughout the year C. olor
is numerous (300-700), and in winter 50-200
C. cygnus visit the fiord. In spring large flocks
of waders and a few hundred B. bernicla roost.

Nera Strand — Zbelsholme, N. Funen; shallow
coastal waters with the regular occurrence of
1,000 A.platyrhynchos, 100-200 A. crecca, 100—
150 A.penelope, 20-80 A. clypeata, 200400 T.
tadorna, a few hundred B.clangula and M. ser-
rator, 50-100 M. merganser, 100-400 C. olor,
and occasionally more than a thousand F. atra.
Seaducks are numerous in adjacent deeper waters
(see p.142), and A.albifrons occurs regularly
on the estate of Gyldensteen.
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Odense Fjord, N.Funen (65 km?), is a rather
closed fiord with several islets and large shallow
areas in the southern and north-eastern parts.
In autumn and spring the two most numerous
dabbling ducks are A.penelope (regularly 500,
occasionally 1,000), and T. tadorna (500-1,000),
but much larger numbers are present in winter,
including 3,000-10,000 C.olor, 150 C.cygnus,
several thousand (up to 15,000) F.atra, and
between a few hundred and a thousand B. clan-
gula, M. serrator and M. merganser. Occasion-
ally a few hundred S.mollissima shelter in the
northern part of the fiord.

Kertinge Nor — Kerteminde Fjord; a brackish and
shallow lagoon (9 km?) connected to the Store-
belt. It is visited by many species, mostly how-
ever in rather small numbers. The largest con-
centrations are found in winter, when 1,000
A. fuligula, 200-400 B.clangula, 500 C.olor,
and 1,000 F.atra regularly occur.

Skeelsker Fjord and adjacent areas, SW. Sealand,
is comprised of the brackish lagoon Skelsker
Nor (3 km?®, partly a game reserve), the narrow
Skelsker Fjord (3 km?), the marshland Borreby
Mose (1 km?) and stretches of open shallow
coastal waters outside the fiord. They form an
important gathering area, particularly in mid-
winter when many thousand A.fuligula and
E. atra, several hundred A. ferina, B.clangula,
M. merganser and C.olor occur. Also 50-100
C.columbianus and a few hundred C. cygnus are
regularly seen, some in and just outside Skel-
sker Fjord itself, but most occur around the
small island of Egholm further west.

Korser Nor (8 km?) is a shallow coastal lagoon
with a regular occurrence of 200-300 A. platyr-
hynchos, 30-75 T. tadorna, 25-30 A. ferina, 500-
1,500 A. fuligula, 200-300 B. clangula, 150-300
(occasionally 550) C. olor, and 750-1,500 (occa-
sionally 2,500) F. atra.

Tuded, Reerse (Vejlen and Flasken) on W. Sea-
land, Nyborg Fjord and Holckenhavn Nor on E.
Funen regularly hold a variety of species, in-
cluding dabbling ducks, diving ducks, swans and
coot, mostly in small flocks.

Kalundborg Inderfjord, comprising the harbour
and adjacent shallow waters in the eastern part
of Kalundborg Fjord (4 km?) is a game reserve.
It is an important area in autumn and spring
for A. platyrhynchos (1,000-2,500), A.penelope
(250), and smaller flocks of other dabbling

ducks. In winter A. fuligula is the most nume-
rous species (3,000-4,000 and occasionally more
than 10,000), and 250 A. ferina and 1,000-2,500
F.atra are also regularly found.

Saltbeekvig; a shallow coastal lagoon, with sur-
rounding reedbeds and meadows (total 25 km?).
Several hundred A.anser and a few hundred
A. fabalis regularly occur, and in autumn and
spring dabbling ducks are numerous (1,000~
2,000 A. platyrhynchos, 300-600 — on one occa-
sion 5,500 — A.crecca, 500-1,000 A.penelope,
200-300 A. acuta, 150-300 A. clypeata, and 50~
100 T. tadorna). Diving ducks in winter include
200-500 A. fuligula, and small groups of C. cyg-
nus (25-75) are regularly seen. In two shallow
bays along the coast a few hundred T. tadorna
and large flocks of waders are found in spring.

Hov Vig, Issefjord; a small lagoon (1 km?) with
200-400 A.platyrhynchos, A.crecca and A. pe-
nelope present in autumn and spring. In addition
50-100 A. ferina, 200-400 F.atra, and 25-75
C. columbianus occur regularly. The area is one
of very few regular haunts of the last-mentioned
species in eastern Denmark.

The southern parts of Issefjorden, including
the shallow inlets Lammefjorden, Holbzk Fjord
and waters from Ore to Tempelkrogen; large
numbers occur particularly in winter, including
several hundred A.platyrhynchos, B. clangula,
M. merganser and C. olor, and also a few thou-
sand F. atra.

Open waters of the S. Kattegat and Storebalt
The open waters hold much larger concentrations
of waterfowl than the coastal areas, comprising
however only a few species af seaducks, the
three most numerous being S. mollissima, M. ni-
gra and M. fusca. All three are numerous during
the wing moult in summer, but much larger
numbers are found in autumn, winter and
spring. S.mollissima is by far the most wide-
spread and numerous, in winter surveys being
recorded in numbers varying from 110,000 to
300,000. M. nigra is also very common (10,000
50,000), while M. fusca is confined to a few
areas (3,000-11,000). A.marila is a regular vi-
sitor in autumn and occasionally in winter, par-
ticularly in waters off E.Jutland, and CI. hye-
malis is widespread but mostly recorded in
rather small numbers.

The region comprises four extremely important
haunts where more than 25,000 seaducks are
almost permanently found in autumn, winter
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and spring, and in addition many areas with
thousands regularly occurring.

The most impressive concentrations in Den-
mark of S.mollissima, regularly exceeding fifty
thousand, are found in waters between Gylling
Nezs and Endelave, including large shoals with
beds of the common mussel (Mytilus edulis) at
Svanegrunden (20 km? less than 4 m deep) and
Mellegrunden (10 km?). In the northern part of
this area M.nigra and M. fusca are also com-
mon, and thousands of A.marila visit waters
around Endelave.

In the waters east of Samse around the islets
Kyholm, Lindholm, Vejre and Bosserne more
than 30,000 seaducks have regularly been re-
corded. Between Sejers, Neksele and the coast
of Sealand 25,000 are regularly found, of which
M. nigra and M. fusca make up the majority.
Shoals around the island Sproge in the Central
Storebalt regularly hold huge assemblies of
S. mollissima and occasionally M. nigra.

In addition to the four main seaduck haunts,
thousands occur regularly and more than ten thou-
sand occasionally in the following areas (main
species given in brackets): southern parts of Kale
Vig and Ebeltoft Vig (S. mollissima, M. fusca and
A.marila), waters around Hjelm (S. mollissima),
Mejlflak (S. mollissima and M. nigra), south of
Tune (M. nigra and M. fusca), Tuns Knob (S.mol-
lissima), Issehoved (S.mollissima), Ringebjerg
Sand, W.Samse (S.mollissima), around Zbelo
(S. mollissima, M. nigra and M. fusca), north of
Fynshoved (S.mollissima), Romse (S.mollissi-
ma), Vresen (S. mollissima and M. nigra), around
Ome and Agerse (S.mollissima and M. nigra),
Musholm (S. mollissima), south of Asnees (S.
mollissima and M. nigra), Resnes (S.mollissima),
and Nyrup Bugt ~ Grennerevle — northern Isse-
fjord (S.mollissima). In several other areas not
marked on Fig. 71 a few thousand seaducks are
occasionally found, e.g. at Hessels.

CENTRAL JUTLAND
Districts G and H

The total number of standing fresh-water bodies
in Jutland probably exceeds a thousand, but the
great majority are very small ponds, bogs and
temporarily flooded marshes. Only about one
hundred permanent lakes are larger than 0.25 km?
and a mere twenty-five larger than 2 km?, includ-
ing only four of more than 5 km?2 The number of
watercourses is also large, but most are rather
short and narrow brooks, and less than ten
small rivers are more than fifty km long. Inland
waterbodies in Jutland have changed consider-
ably in the last hundred years; many ponds
have been filled in, and a large number of per-
manent and temporarily flooded marshes have
been drained, including the valleys of nearly
all small rivers, which nowadays are to a great
extent regulated by dykes. In moorlands how-
ever, new permanent waterbodies have been
created as a result of peat-digging in this cen-
tury. In later years artificial ponds have been
established in increasing numbers.

In previous chapters the important fresh-water
habitats of western and northern Jutland have
been treated. Here a brief description of water-
fowl haunts in Central Jutland is given, mainly
covering the districts G and H, but also in-
cluding a few localities in E, F and A. Most
lakes in this region are found in the northern
and eastern parts which were glaciated during
the last Ice Age, particularly in lateral moraine
areas and in valleys created by sub-glacial
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streams. In contrast few lakes are found in the
heathland plains of western Jutland, where bogs
and streams with their surroundings are the
most important waterfowl haunts.

Compared to the surrounding areas of sea
and coastal lagoons, waters in the central parts
of Jutland are of little importance for day-
visiting waterfowl. In country-wide surveys
the districts G and H comprised 0.5-1.5% of
the total number of ducks, swans and coot re-
corded in the whole of Denmark. It must how-
ever be emphasized that many inland waters
are regularly visited particularly by dabbling
ducks on feeding flights during dusk and dawn,
and accordingly the results of day-time counts
in the present study under-estimate the value
of these waterbodies (see p.166).

The most numerous and widespread species is
A. platyrhynchos, which in country-wide surveys
comprised approximately two-thirds of all water-
fowl recorded in districts G and H. The species
is a regular visitor to a large number of lakes
and marshes and an occasional visitor to most
ponds and bogs. Few other species are regular
and widespread, the most common being A.
crecca, A. fuligula and F. atra. In addition A. fe-
rina, B.clangula, M.merganser, C.olor and C.
cygnus are typical inland visitors, however con-
fined to a limited number of localities. Other
species, for example A. penelope, T. tadorna and
A.marila are found regularly only in very few
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localities, and of the typical marine species
there are extremely few records, mainly con-
sisting of M. nigra in some of the larger lakes.

In the map Fig. 71, seven localities regularly
holding large quantities of waterfowl are indi-
cated by hatching and are described in this
chapter. Of the nineteen localities marked with
open squares, indicating regular occurrence of
a variety of species, only those which regularly
hold larger flocks of one or more species are
included in the following text. The districts G
and H comprise three wetland game reserves,
Holstebro (1.2 km?®), Benstrup Lake (0.2 km?)
and Ribe Lake (1.4 km2); only the latter is im-
portant for waterfowl.

Lakes in the moraine areas
of NE. Central Jutland
Stubbe Lake (4 km?), S.Djursland, is a rather
shallow lake with sporadic marginal vegetation,
and is regularly visited by 500~1,000 (occasion-
ally 2,000) A.platyrhynchos, 150-300 A. fuli-
gula, 250-350 M. merganser, and 100-200 F. atra.

Fussing Lake (2.5 km?), W. of Randers, has little
marginal vegetation, and regularly holds 500-
1,000 A. platyrhynchos, 30-75 A. crecca, 10-25
A. ferina, 250 A. fuligula, 25-100 (occasionally
200) B. clangula, 50~250 F. atra, and small flocks
of M. merganser, C. olor and C. cygnus.

Glenstrup Lake (4 km®), S. of Hobro; a deep lake
with sporadic marginal vegetation, regularly
holding a few hundred (occasionally a thousand)
A.platyrhynchos and A. fuligula, and several
other species in small flocks.

Kleitrup Lake (1.5 km?), SW.of Hobro, with
sporadic marginal vegetation, regularly holds
250-500 A. platyrhynchos, 250-500 A. fuligula,
and small flocks of A.ferina, B.clangula, M.
merganser (occasionally 250) and F.atra.

Tjele Lake (4 km?), SW.of Hobro, is a long
narrow lake with a fringe of reed. Together with
the surrounding fields it forms the most im-
portant gathering area for A. fabalis in Jutland
(800-1,200 in autumn). In addition the lake
regularly holds 100-300 A. platyrhynchos, 100~
200 (occasionally 400) M. merganser, and several
other species in small flocks (e.g. C. cygnus).

The Viborg Lakes of Norress and Senderss, 2
km? in area, are two lakes with fringes of reed,
regularly holding 500-1,000 A. platyrhynchos
and small flocks of several other species.

Hald Lake (4 km?), S. of Viborg, a lake with
little marginal vegetation. It is regularly visited
by 1,500-2,500 A. platyrhynchos, 10-25 A. ferina,
100-400 A. fuligula, 100-350 F. atra, and small
flocks of B. clangula, M. merganser and C. cyg-
nus. Occasionally much larger concentrations
occur there, and also the small lakes Vedse (1.5
km? and Vintmelle Lake (0.2 km2) further north
are occasionally visited by fairly large flocks
of the above species.

Tange Lake (6 km?), SE. of Viborg, is a shallow
reservoir with some marginal vegetation, and
regularly contains 300-600 A. platyrhynchos, 5-
25 A. ferina, 50-300 A. fuligula, 20-50 B. clan-
gula, 10-50 (occasionally 300) M. merganser,
10-30 C. cygnus, and 100-200 F. atra.

Salten Langess (3 km?), S.of Silkeborg, a long,
narrow and deep lake with little marginal
vegetation, regularly holding 250-1,000 A.
platyrhynchos, 25-50 A.crecca, 100-200 A.
fuligula, 25-50 B. clangula, and 200-500 (occa-
sionally 800) M. merganser.

Mosse (16 km?®, W.of Skanderborg, is the
largest lake in Jutland, with very deep central
parts and reedbeds and marshes along some
shores. The most important inland gathering
area in the region, it regularly holds 1,000-2,500
A. platyrhynchos, 25-75 A.crecca, 75-100 A.
ferina, 400-600 A. fuligula, 20-30 A.marila,
200-400 B. clangula, 700-1,200 M. merganser,
20-50 C.olor, 25~50 C.cygnus, and 500-1,000
F. atra.

Wetlands in the heathland plains
of W. Central Jutland
Sunds Lake (1 km?), N.of Herning; a shallow
lake with some marginal vegetation, regularly
holding 300-700 A.platyrhynchos, 25-50 A.
crecca, 30-40 T. tadorna, 100-200 (occasionally
400) M. merganser, and 10 C. cygnus.

Seby Lake (1 km?2), S. of Herning; a shallow
Lake with little marginal vegetation, regularly
visited by 1,000-2,000 A.platyrhynchos, 200-
300 A. crecca, 250-500 A.penelope, 50-100 A.
ferina, 800-1,200 (occasionally 2,000) A. fuli-
gula, 200 B. clangula, 50-100 M. merganser, and
1040 C. cygnus.

Borris, E.of Skjern, is a heath with bogs and
marshes along the rivers Omme A and Skjern A
(waterfow] habitat approx. 3 km?). It is regu-
larly visited by 2,000-3,000 A.platyrhynchos,
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500-1,000 other dabbling ducks (mainly A. crec-
ca, but occasionally also A.penelope), 100-200
(occasionally 400) M. merganser, 20-40 C. cyg-
nus, and several other species in small flocks.

Karlsgarde Lake (1 km?), E. of Varde, is a reser-
voir with some marginal vegetation, regularly
holding 1,000-1,500 (occasionally 3,500) A.pla-
tyrhynchos, 200-300 A. crecca, 25-100 A. acuta,
A.penelope and T. tadorna, 25-75 A. ferina, 50—
100 A. fuligula, 100-250 B. clangula, 50-100 M.
merganser, and 150-300 F. atra.

Wetlands in Central S. Jutland
Ribe Game Reserve (1.4 km?); a shallow lake
with adjacent reed-beds and marshes along the
Ribe river (total area 2 km?). It regularly holds
400-800 (occasionally 2,500) A.platyrhynchos,
250-500 A. crecca, 150-300 A.penelope, 25-75
(occasionally 250) C.cygnus, 10-20 C. colum-
bianus, and 100-400 (occasionally 2,000) F. atra.

Haderslev Dam (2 kin?); a long and shallow lake
with some marginal vegetation, regularly hold-
ing 1,000~1,500 A.platyrhynchos, 100-250 A.
fuligula, and a few other species in small flocks.

Hostrup Lake (3 km?), S.of Abenrd; a shallow
lake surrounded by marsh- and moorland with
small bogs. It regularly holds 1,000-2,000 A. pla-
tyrhynchos, 100-300 A.crecca, occasionally
other dabbling ducks, at times up to 500 A. fuli-
gula, and regularly 200-300 F. atra.

Rudbel Lake (1 km?) and reed-swamps along the
river of Vid4 (S. of Tender), total waterfowl
habitat approx. 2km? It is regularly visited by
300-600 (occasionally 1,200) A. platyrhynchos,
300-600 A.crecca, 50-100 A.acuta, 250-500
A. penelope, 25-50 A. clypeata, 20-50 M. mer-
ganser, 50-100 C. cygnus, 10-15 C. columbianus,
and 100 F. atra.

THE LILLEBALT AND THE SOUTH FUNEN ARCHIPELAGO
Districts J and K

The waters of the Lillebzlt and the South Funen
Archipelago are in respect to waterfowl habitat
even more chequered and varied than the south-
ern Kattegat. The coastline is very serrated, with
several closed brackish lagoons and with both
fairly open and sheltered fiords and bays. The
region contains about 65 islands, of which four
are large and densely populated (Als, ZLre, Ta-
singe and Langeland), thirteen are smaller with
several farms or a village, while ten small islets
only have one farm and about thirty-five islets
are uninhabited. There are several shoals both
around islands and in more open waters.

The region comprises some of the most im-
portant waterfow]l haunts in Denmark, both for
seaducks typical of the rather open waters and
for species generally confined to shallow and
sheltered coastal areas, including relatively im-
portant haunts for dabbling ducks. In the four last
country-wide surveys in Jan. between 180,000
and 300,000 waterfowl or one-fifth of the grand
total were recorded in the Lillebzlt and the
South Funen Archipelago. The species recorded
in largest numbers were S.mollissima (60,000~
100,000), A.marila  (35,000-65,000 — about
three-quarters of the grand total), F. atra (30,000~
45,000), A. fuligula (20,000-70,000), B. clangula
(6,000-14,000), A.platyrhynchos (4,000-15,000),
and C. olor (4,000-8,000).
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The northern Lillebealt

Kolding Inderfjord is a game reserve (2.4 km?)
comprising the harbour of Kolding and adjacent
shallow coastal waters. A. platyrhynchos (regu-
larly 2,000, occasionally 3,000-5,000) is the most
abundant species, but a few hundred A. fuligula
and F. atra and smaller numbers of other species
are also regularly found.

Hejlsminde Nor, a brackish lagoon and game
reserve, of 2.5 km? One of the most important
roosting areas in E. Jutland for several species
of dabbling ducks, including the regular occur-
rence of 1,000 A. platyrhynchos, 75 A. crecca and
A.acuta, and 700-800 A.penelope. It is also
important for A. ferina (300), A. fuligula (1,000-
2,000), B. clangula (occasionally 500), and F. atra
(regularly 2,000-3,000, occasionally several thou-
sand birds).

Bankel So; a brackish lagoon surrounded by
meadows, of 3 km? area. A very important area
particularly for dabbling ducks, occurring in
approximately the same numbers as in Hejls-
minde Nor and occasionally in much larger
flocks. In addition 300400 A. ferina, 500-700
A. fuligula, a few hundred B. clangula, and about
a thousand F. atra are regular visitors.
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Gamborg S5g; a coastal lagoon with reed-beds
and meadows and a game reserve (1.2 km?).
500-700 A.platyrhynchos and a few hundred
other dabbling ducks (mainly A. crecca and A.
penelope) occur regularly in autumn, and small
groups of several diving ducks and F. atra (200~
300) are found in winter.

Coastal areas of W. Funen, comprising the shores
and adjacent shallow waters in Gamborg Fjord,
Fons Vig, Tybrind Vig and south of Wedellsborg
Hoved (Sdr. Aby Bredning, Emteker Nor and
Aborg Minde), regularly hold several hundred
A. platyrhynchos and B. clangula and up to a
few thousand A. fuligula and F. atra. At Wedells-
borg about one hundred A. albifrons roost in
autumn and spring.

Offshore waters in the northern Lillebalt; the
central waters between Fang in the north and
waters south of Alre include large shallow
shoals, which are extremely important for sea-
ducks. The most numerous species in winter is
A.marila, occurring in assemblies of tens of
thousands in all parts of the area, but most
regularly in Mosvig and north of Brandse. Also
a few thousand M. nigra, M. fusca, B.clangula
and M. serrator and some hundred S. mollissima
are found here, but the last-mentioned species
in particular is much more abundant further
south between Brandse, Bigo and Are, especially
around the small islets of Linderum and Bast-
holm and on the shoal of Redegrund.

The southern Lillebzlt
Augustenborg Fjord and adjacent areas; this
shallow fiord (20 km?) and its adjacent areas in-
cluding the small game reserve Augustenborg
Lillehav (0.6 km?), the coastal lagoon Ketting Nor
(0.8 km?®), and the densely vegetated lake Mjang
Dam (0.8 km? a state forest reserve), regularly
hold a few thousand waterfowl. Several hundred
A. platyrhynchos, A.penclope, A. ferina, B. clan-
gula, M. serrator, M. merganser and F. atra roost
in the fiord, and the adjacent areas hold up to
a few hundred dabbling ducks mainly A.pla-
tyrhynchos, A. crecca and A. penelope.

Elensborg Fjord and Nybel Nor. This sheltered
fiord system is one of the most important
gathering areas in the region, with several spe-
cies occurring in large concentrations. In the
westernmost part of Flensborg Fjord (partly in
German territorial waters) and particularly in
Nybel Nor large flocks are regularly found, con-
sisting of A.platyrhynchos (2,000), A. ferina

(300), A. fuligula (2,000-5,000 also regularly
seen in the adjacent lakes of Gristen), B. clan-
gula (1,000-3,000), M. serrator (200-400), M.
merganser (600-800), C. olor (200-300), and F.
atra (2,000-4,000). At the mouth of Flensborg
Fjord from Broagervig to Heltsbanke these spe-
cies occur in smaller flocks, but several hundred
M. nigra, M. fusca and S. mollissima and several
thousand A. marila regularly occur here.

Hartso; a small lake with reed-beds and mead-
ows (1.2 km? on the peninsula of Kegnzs,
southern Als. It is one of the most important
haunts in E.Jutland for dabbling ducks in
autumn and spring, with the regular occurrence
of several hundred A.platyrhynchos, 200-400
A.crecca and A. penelope, and 50-100 A. quer-
quedula, A.acuta, A. clypeata and T. tadorna.

Bredgrund and the south coast of Als and Keg-
nes; a shallow area extending many kilometres
into open water, with several thousand S.mol-
lissima and M. nigra, and hundreds of A. marila,
Cl. hyemalis, M. fusca and B. clangula regularly
occurring.

Helnzsbugten, SW. Funen; a shallow bay (60
km?) with notable concentrations of several spe-
cies particularly in the northern part, including
several hundred A.platyrhynchos, A. fuligula,
B. clangula, M. merganser and C.olor, 3,000~
4,000 F.atra, and occasionally many thousand
A. marila.

Shoals in the Central Lillebelt, including Lille-
grund-Langgrund, Hesteskoen and Sendre Sten-
ren between Helnzs and Als. Several thousand
S. mollissima, and some hundreds CI hyemalis
occur regularly, and occasionally up to a few
thousand M. nigra and A. marila occur.

The South Funen Archipelago
Between the south coast of Funen and the islands
of Lyw, Zre, Langeland and Tasinge large con-
centrations of waterfowl are found almost every-
where, particularly in the central part shaded
black in Fig. 71. In this area approximately two-
thirds of the total numbers in district K were
found in surveys in Jan. The most important
species (maximum numbers in brackets) were:
S.mollissima (45,000), F.atra (30,000), A. fuli-
gula (16,000), A.marila (15,000), B. clangula
(4,000), C. olor (4,000), A. platyrhynchos (3,000),
and CL hyemalis (3,000). In addition most other
waterfowl species occur in important concentra-
tions at other times of the year. Although both
seaducks and coastal species often occur in the
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same areas and occasionally in mixed flocks,
there are certain differences in their main dis-
tribution pattern. Cl hyemalis, M. nigra and
M. fusca are mostly found in peripheral waters,
for example along the south coast of Zre and
on the isolated offshore shoal of Vejsnees Flak.
S. mollissima is also numerous here, but in addi-
tion large assemblies are found at Billes Grunde
south of Avernaks and in waters north and
south of Drejo, while up to a few hundred can
be found in all other parts of the archipelago.
A.marila is mainly confined to the rather deep
waters between the islands. B. clangula and M.
serrator are generally widely scattered over the
area, although they occur in dense flocks par-
ticularly around Drejo. M. merganser is gene-
rally found only in a few coastal areas at Are,
Tasinge and along the south coast of Funen.
Large concentrations of A.fuligula and F.atra
can be found in nearly all coastal waters, and
also in some areas further out. A. platyrhynchos
is common along all coasts, but the largest flocks

of this and other dabbling ducks (mainly A.
crecca and A. penelope) occur around the small
islets between Birkholm, Stryne and Zre. The
swans (mostly C. olor) are concentrated between
Tasinge, Birkholm, Stryne and Zre, where large
flocks also undergo wing moult in summer.

The South Funen Archipelago comprises three
small coastal game reserves, at the towns Faborg
(2 km?), Svendborg (2 km?) and Zreskebing
(0.7 km?). They all have a variety of species, but
compared to other parts of the region contain
relatively small numbers of birds. The most
important species in the reserves are A. platyr-
hynchos (150-300), A. ferina (25-50), A. fuligula
(200-500, in Svendborg Reserve regularly up to
1,000), B.clangula (25-100), and F.atra (200~
400). The coastal lagoon of Vejlen (0.5 km?®) on
Tasinge is visited by many species, however
mostly in small numbers. On southern Langeland
there are several coastal lagoons of the same
character, the two most important being Tryg-
gelev Nor (0.5 km?) and Keldsnor (1 km?).

CENTRAL FUNEN

District L

Compared to Jutland and Sealand there are rela-
tively few inland waterbodies on Funen, and
most are very small ponds. A. platyrhynchos is
by far the most numerous waterfowl, occurring
regularly in flocks of hundreds in many water-
bodies, including several small ponds at the
larger estates. Other species are rather scarce
and mostly confined to a few localities. The most
important waterfow] haunts are:

Dallund Lake (0.7 km?) a game reserve, regularly
holding 200-400 A. platyrhynchos, small flocks
of other dabbling ducks (occasionally 150 A.
crecea), 150-300 A. ferina, and 200-500 A. fuli-
gula.

Vomme Lake (0.3 km?), with a regular occurrence
of 300-600 A.platyrhynchos, small flocks of
other dabbling ducks, 20-50 A. ferina, 100-400
{occasionally 2,000) A. fuligula, 50-100 M. mer-

ganser, and small flocks of C. olor, C. cygnus and
F. atra.

Arreskov Lake (3.3 km2), Norresg (0.7 km?®) and
Breendegard Lake (1.1 km?), three shallow lakes
with dense marginal vegetation. They are the
most important waterfowl habitats of Central
Funen, with a regular occurrence of 1,500-3,000
A. platyrhynchos, 100-300 A. crecca, 50-75 A.
clypeata, occasionally flocks of other dabbling
ducks, 100-150 A. ferina, 500-1,000 (occasion-
ally 2,500) A.fuligula, 25-75 M.merganser,
50-150 C. olor, and 250-500 (occasionally 3,500)
F. atra.

Hvidkilde Lake (0.6 km?), with a regular occur-
rence of 500-1,000 A.platyrhynchos, 25-75 A.
crecca, 2550 A. penelope, 10-40 A. ferina, 750~
1,500 A. fuligula, and 25-50 (occasionally 100)
M. merganser.

S. SEALAND — LOLLAND - FALSTER — MON
Districts M and O

The south-eastern part of Denmark comprising
the Storstrem county has a great variety of
waterfowl habitats, including straight and ex-
posed coasts facing the Baltic Sea, serrated coast-
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lines with shallow bays and narrow fiords and
straits, archipelagoes and off-shore shoals. Of
sixty-five islands and islets, nearly two-thirds
are uninhabited. Topographically the region has
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much in common with the Lillebzlt and the S.
Funen Archipelago.

In most country-wide surveys between 175,000
and 220,000 waterfowl were recorded in this
region, comprising about one-seventh of the
grand total. Many species occur in large and
important concentrations, but three species com-
prise about three-quarters of total numbers, viz.
E.atra, A. fuligula and C.olor. The number of
F. atra recorded in contry-wide surveys varied
between 33,000 and 100,000, or roughly one-

third of the Danish wintering population. With

the exception of 1973, when only 13,000 A. fuli-
gula were recorded, numbers in Jan. varied be-
tween 45,000 and 53,000, or roughly one-third
of the grand total. C. olor has very important
moulting areas, and in winter between 19,000
and 37,000 or half the total Danish population,
have been recorded. In addition the region holds
between one-third and two-thirds of the win-
tering C. cygnus population. Furthermore, very
important areas for most other species exist,
including several autumn and spring haunts for
dabbling ducks. The region thus has much in
common with the Lillebzlt and the S.Funen
Archipelago, but in respect of seaducks the two
regions are very different. Cl hyemalis is nu-
merous along Baltic Sea coasts and in other open
waters in both regions, but in the districts M
and O A. marila is generally only seen on pas-
sage in autumn and in limited numbers. The
large scale migration of S.mollissima, M. nigra
and M. fusca passes across S.Sealand-Lolland-
Falster-Men, and in early summer flocks of S.
mollissima mainly consisting of juv. birds gather
in the region. However in autumn, winter and
spring the three seaducks mentioned occur in
very small numbers and very briefly.

As seen in Fig. 71 important waterfowl haunts
are almost continuous along most coasts of the
region, but have been divided into the following
major sections;

Basnzs Nor — Holsteinsborg Nor; a shallow fiord
system (18 km?) around the island Glzne, and
coastal lagoons at Sevede (1 km?); part of the
area is a game reserve (10 km?). A very im-
portant area for several waterfowl, including the
regular occurrence of 2,000-4,000 (occasionally
5,000-8,000) A. platyrhynchos, 200-500 A. crec-
ca, 1,000-1,500 A.acuta, 1,000-1,500 A.pene-
lope, 200-300 (occasionally 650) A. clypeats,
300-600 A. ferina, 500-1,500 A. fuligula, 100-
250 M. merganser, 500-1,000 C.olor, 100-200
C. cygnus, several thousand F.atra, and a few
hundred A. fabalis.

Karrebaek Fjord, Gavne and Dybse Fjord; a
shallow fiord (total 35 km?), nearly completely
separated from the sea by the islets Ens and
Dybse and including a game reserve of 10 km2.
An extremely important area for practically all
coastal species. The following numbers are regu-
larly present in the whole area: 3,000-6,000 A.
platyrhynchos, 500 A. crecca, 100-150 A. acuta,
1,000-2,500 A.penelope, 200-300 A. clypeata,
200 T.tadorna, 700-1,500 A. ferina, 10,000-
12,000 (occasionally up to 25,000} A. fuligula,
500-1,500 B.clangula, 200-400 M. merganser,
1,000-3,000 C. olor, 200-400 (occasionally 900)
C. cygnus, and 7,500-10,000 F. atra.

Avng Fjord is an open fiord of approximately
20 km? between Knudshoved Odde and the
peninsula Avne, with large stretches of shallow
water. It is an important area in winter for a
few species, particularly when Karrebek — Gavno
— Dybsg are ice-covered. Most abundant species
are F.atra (3,000-5,000, occasionally up to
14,000), A. fuligula (1,000-2,000), and C.olor
(1,000-3,000).

Preeste Fjord; a shallow fiord of 20 km?2. The
most numerous and regular species are A. fuli-
gula (3,000-4,000, occasionally 6,000), M. mer-
ganser (up to 400), C.olor (up to 1,000), and
F. atra (2,000-4,000, occasionally up to 11,000).
Several other species occur in variable but
smaller numbers.

Jungshoved — Nyord ~ Stege Bugt — Stege Nor;
a large shallow area totalling approximately
150 km?, and comprising open waters east of
Jungshoved, very shallow banks with small islets
between Jungshoved and Nyord, the shallow bay
Stege Bugt, and the closed brackish lagoon Stege
Nor. It forms an extremely important gathering
area for almost all coastal species occurring in
Denmark. The largest concentrations are found
around and north of Nyord, while e.g. in Stege
Nor few species are abundant (A. fuligula, C.
olor and F. atra). The total number of waterfowl]
present in the whole area often exceeds 20,000,
and the following numbers are regularly found:
3,000-5,000 A.platyrhynchos, 300-400 A. crec-
ca, 1,000-1,500 A.penelope, 200-300 A. cly-
peata, 300-600 T. tadorna, 500-800 A. ferina,
3,000-6,000 A. fuligula, 2,000-3,000 B. clangula,
500-700 M. serrator, 1,000~1,500 M. merganser,
2,000-4,000 C.olor, 300-600 (up to 1,400) C.
cygnus, and 4,000-6,000 (up to 17,000} F. atra.
In the eastern peripheral waters several hundred,
and occasionally more than a thousand A. marila
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gather in autumn, and in winter up o a few
thousand Cl. hyemalis have been found here, par-
ticularly on the shoals of Hollendergrund —
Gyldenloves Flak, and also along the coasts of
Men, e.g. on Bjelkes Flak.

Storstrem — Ulvsund — Grensund, the straits
between Sealand, Falster and Moen east of the
Storstrom Bridge. The total area of water is
about 140 km?, and includes large shallow parts
in bays and between islets as well as deep straits
with fairly strong currents. It forms a very im-
portant area for diving ducks, swans and coot,
particularly when more sheltered water-bodies
in the region are ice-covered. Considerable move-
ments between this and neighbouring areas are
regular. The following regular and maximum
numbers have been recorded in the whole area
in winter: 1,000-2,000 A.platyrhynchos, 500
A. ferina, 6,000-8,000 (15,000) A. fuligula,
1,000-2,000 (4,000) B. clangula,  500-1,000
(2,500) M. serrator, 1,000-2,000 M. merganser,
2,000-4,000 (9,000) C.olor, 300-500 (2,500),
C. cygnus, and 6,000-10,000 (18,000) F. atra. At
the shoal of Tolken in the easternmost part of
Grensund up to a few thousand CL hyemalis
regularly occur.

Waters north of Lolland-Falster, between the
Storstrem Bridge and Rige-Vejre comprise large
continuous waterfowl habitats. A very important
dabbling duck haunt is Tars Vig, Kalle Grd
and the shallow lagoon of Fladet, a game reserve
of 0.7 km?, where the following numbers are
regularly recorded: 2,000-3,000 A.platyrhyn-
chos, 800-1,500 A. crecca, 300-500 A.penelope,
100-150 A. clypeata, and 200-300 T. tadorna.
Elsewhere in the waters north of Lolland-Falster
diving ducks, swans and coot are the most
abundant waterfowl, and the following numbers
have been recorded in the whole area in Jan.
surveys: 100-200 A. ferina, 1,500-3,000 A. fuli-
gula, 2,000-5,000 B. clangula, 500-4,000 M. ser-
rator, 500-1,500 M. merganser, 3,500-6,000 C.
olor, up to 700 C.cygnus, and up to 17,000 F.
atra. The shoals around Vejre are the only area
in the region with a regular occurrence of S.
mollissima, M. nigra and M. fusca, consisting of
up to a few thousand birds.

Nakskov Fjord, comprising the open fiord (50
km?) with several islands and islets, and to the
east the game reserve Nakskov Indrefjord, a
coastal lagoon of 1.5 km? with reedbeds. The
reserve is a very important breeding area for
ducks, being the only permanent breeding lo-
cality for A. strepera and N.rufing in Denmark,
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and in autumn, winter and spring the following
numbers have regularly been recorded: 1,000~
2,000 A.platyrhynchos, 160-200 A. crecca, 100~
200 A. acuta, 50-200 A.penelope, 25-50 (occa-
sionally 200) A. clypeata, 700-1,000 A. ferina,
4,000-8,000 A. fuligula, and 200-300 F. atra. In
the open Nakskov Fjord diving ducks, swans
and coot predominate, and the following num-
bers were recorded in Jan.: Up to 200 A. ferina,
up to 8,000 A. fuligula, up to 1,000 B. clangula,
up to 500 M. serrator and M. merganser, 4,000~
7,000 C.olor, 200-700 C.cygnus, and 5,000~
19,000 E.atra. Figures for swans include the
coast between Nakskov Fjord and Onse Vig
farther north.

Guldborgsund, from Klodskov to Tégense, total
area 50 km?, includes two game reserves at Ny-
kebing Falster (3 km?) and Frejlev Vig (0.3 km?).
In autumn a few thousand A.platyrhynchos, a
few hundred A.penelope, and smaller numbers
of other dabbling ducks are regular visitors in
Bredningen, but peak numbers of waterfowl are
found in mid-winter, when the following maxi-
mum numbers have been recorded in the whole
area: 1,300 A. ferina, 11,000 A. fuligula, 1,000
B. clangula, 2,000 M.merganser, 5,000 C.olor,
350 C. cygnus, and 15,000 F. atra.

Redsand etc.; a large shallow area south of Lol-
land, with notable concentrations of waterfowl
most regularly found in the westernmost part
around Hyllekrog and in the northern part, in
continuation of Guldborgsund. The area last
mentioned includes the game reserve Nysted Nor
(1 km2). Most abundant are A.platyrhynchos,
A, fuligula, B. clangula, C. olor and F.atra (each
up to a few thousand in the whole area). B. ber-
nicla and A. fabalis are regular visitors to the
shallow waters and reclaimed areas at Hyllekrog
respectively.

Maribo Lakes; these four lakes of 12 km® on
Central Lolland are particularly important for
A. ferina in autumn (2,000-3,000 regularly,
4,000 occasionally). In addition the following
species are abundant: A.platyrhynchos (500~
1,500), A. crecca (100, occasionally 300), A. fuli-
gula (4,000-7,000), and F.atra (200-300, occa-
sionally 2,000).

Bete Nor; a marshland on S. Falster and a game
reserve (0.7 km?). It is an important area for
A. fabalis and several dabbling ducks, with a
regular occurrence of 300-600 A. platyrhynchos,
300-600 A. crecca, 50-150 A.acuta, 100-250
A. penelope, and 25-75 A. clypeata.
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E. SEALAND

District R

The region comprises most of the counties of
Copenhagen, Frederiksborg and Roskilde, with
a variety of waterfowl habitats, including the
shallow Roskilde Fjord, the straight open coast-
lines between Halsnes and Copenhagen and
Kege Bugt — Stevns, the island of Saltholm in
the Oresund, the harbour of Copenhagen and
adjacent waters, and several large lakes. The
waterfowl fauna in autumn, winter and spring
resembles that of S.Sealand-Lolland-Falster—
Men with A. fuligula, C. olor and F. atra as the
most numerous species, and few seaducks, parti-
cularly in winter when S.mollissima, M. nigra
and M. fusca are almost absent and only Cl. hye-
malis is found in the Central Qresund.

Roskilde Fjord, a shallow and narrow fiord of
about 130 km?, with about twenty islets and
several inlets comprising three game reserves
at Roskilde (9 km?), Mellekrogen (0.5 km?) and
the adjacent lake of Selsg (1.5 km?). The fiord
together with Selsg, Kattinge Lakes (1 km?) and
Arrese (41 km®) comprises the sub-district Rb.
In the last seven country-wide surveys between
6,000 and 43,000 waterfowl (mean 24,000) were
recorded here, including the following numerous
species: 2,000-19,000 F.atra, up to 17,000 A.
fuligula, 2,400-6,900 C. olor, up to 5,000 A.pla-
tyrhynchos, up to 1,000 M. merganser, and up
to 600 B. clangula and C. cygnus. Concentrations
can be found in all parts of the fiord, but most
often north of Bognes and around Eskildse and
Jyllinge Holme. Flocks of A. fuligula regularly
visit the adjacent Kattinge Lakes (2,000-5,000,
and occasionally up to 17,000), and Selsa (3,000~
5,000, and occasionally up to 11,000). In autumn
and spring the last mentioned area is an im-
portant gathering area for dabbling ducks (100~
200 A. platyrhynchos, 50-200 A. crecca, and
500-1,500 A. penelope). Arress, the largest lake
in Denmark, is regularly visited by 1,000-2,000
A. platyrhynchos, small flocks of other dabbling
ducks, 200-600 A. fuligula, 200-300 B. clangula,
and 50-150 (occasionally several hundred) M.
merganser.

Saltholm is a low lying island with several
ponds and surrounded by large shallow waters.
It is a very important breeding area for S. mol-
lissima (1,600 pairs in 1971), several dabbling
ducks, waders and gulls, and moulting area for
C.olor. In autumn and spring many dabbling
ducks congregate, including 1,000-2,000 A.pla-
tyrhynchos, 300-600 A. crecca, 700-1,100 A. pe-

nelope, and 25-100 A. clypeata. In winter seve-
ral hundred, and occasionally a few thousand,
B. clangula, M. merganser, C.olor and F.atra
occur.

Waters around Copenhagen and Amager, from
Svanemsllebugten in the north to Greve Strand
in the south, including two game reserves (Af-
landshage 1.7 km?® and Kalvebodstrand 25 km?)
and the harbour of Copenhagen, where shooting
is prohibited; these form a very important area
for several species, particularly in mid-winter
when the following numbers have been recorded
in the whole area: 1,500-3,000 A. platyrhynchos,
100-1,000 A. ferina, 8,000-55,000 A. fuligula,
500-1,000 B. clangula, 200-1,000 M. merganser,
500-1,500 C. olor, and 3,000~10,000 F. atra. The
area also holds the largest winter concentration
of M.albellus in Denmark (see p.120). Large
flocks of waterfow]l can be found in nearly all
parts of the area, but most permanently around
Refshalesen—Provestenen—Christianshavns ~ Vold
and Sjellandsbroen—Kalveboderne. The Kalve-
bodstrand reserve, a reclaimed marshland, is a
very important breeding and gathering area for
waders and dabbling ducks, including the regu-
lar occurrence in autumn and spring of 1,000-
3,000 A.platyrhynchos, 200-400 A. crecca, and
200400 A. penelope. Several lakes in the Copen-
hagen area hold a variety of waterfowl; the
most important is Damhusse (0.5 km?), where
the following numbers are frequent: 300-600
A. platyrhynchos, 100-200 A. ferina, 2,000-3,000
and occasionally 5,000 A.fuligula, 50-100 B.
clangula, 25-50 M. merganser, and 500-1,000 and
occasionally 5,000 F. atra. Other lakes with seve-
ral species in smaller flocks are Sortedam-Peb-
lingese, Gentofte Lake and Utterslev Mose.

Furess, a lake of 9 km? with the regular occur-
rence of 500-1,500 A. platyrhynchos, 25-100 A.
ferina, 3,000-6,000 and occasionally 10,000 A.
fuligula, 200-300 and occasionally 800 B. clan-
gula, 200700 M. merganser, and 500-1,000 and
occasionally 2,000 F. atra. Occasionally large
flocks are also found in the adjacent Farum Lake
(1 km?).

Esrom Lake, 17 km?, is a rather deep lake and
a game reserve with a regular occurrence of
2,000-3,000 A. platyrhynchos, 100-200 A. ferina,
200-400 A. fuligula, 50-100 A.marila, 100~
350 B.clangula, and 1,000-1,500 F. atra.
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CENTRAL SEALAND

District P

The central parts of Sealand comprise three im-
portant lake areas where large flocks of water-
fowl occur regularly in autumn, winter and
spring. In addition several lakes have a variety
of species, which mostly occur however in rela-
tively small flocks.

Tisse (13 km?), with a regular occurrence of
several hundred A. fabalis, 1,500-2,500 A.pla-
tyrhynchos, 200 and occasionally 500 A. crecca,
50-200 A. penelope, 50-100 and occasionally 400
A. ferina, 200-300 and occasionally 750 A. fuli-
gula, 5075 C.cygnus, and 100-200 C. colum-
bianus in autumn, the largest numbers recorded
regularly in eastern Denmark.

Tystrup-Bavelse Lake (7 km?), with a regular oc-
currence of several hundred A.fabalis, 2,000-
3,000 and occasionally 7,000 A. platyrhynchos,
small numbers of other dabbling ducks, occasion-
ally up to 450 A. ferina, 4,000-6,000 and occa-
sionally 15,000 A. fuligula, 200-300 and occa-~
sionally 1,200 B. clangula, 20-50 C. cygnus, and
500-1,000 and occasionally 2,500 F.atra.

Gisselfeld-Bregentved Lakes; several small lakes
(total 1.5 km?), the most important areas being
Ulse Lake, Swtorup Lake and Nielstrup Lake.
There is a regular occurrence of 1,000-1,500 A.
platyrhynchos, occasionally 250 A. crecca, 200~
300 and up to 1,600 A. ferina, 2,000-3,000 A. fu-
ligula, 25-50 B. clangula, and 100-200 F. atra.

Skarress (2 km?), regularly holding 500-1,200
A. platyrhynchos, 50~150 and occasionally 250

A, crecea, 100-200 and occasionally 500 A. fuli-
gula, and small flocks of several other species.

Gyrstinge Lake (2 km?) is a shallow lake with
some marginal vegetation, regularly visited by
400-600 and occasionally 1,200 A.platyrhyn-
chos, 10-50 and occasionally 100 A. ferina, 300~
600 and occasionally 1,400 A. fuligula, 50-100
and occasionally 300 B. clangula, 50-200 and
occasionally 400 M. merganser, 25-50 and occa-
sionally 100 C.cygnus, and 100-250 F. atra.

Haraldsted Langeso (2.5 km?) is a long shallow
lake with some marginal vegetation. There is
a regular occurrence of 200-600 and occasionally
1,200 A.platyrhynchos, 25-75 A.crecca, small
flocks of other dabbling ducks, 100-300 A. fuli-
gula, 25-50 B.clangula, 25-50 M. merganser,
25-50 C. cygnus, and 100-300 F. atra.

Valselille Lake (1 km?), a game reserve until
1970. There is a regular occurrence of 600-1,200
A. platyrhynchos, 100-300 A. crecea, 100-200 A
clypeata, small flocks of other dabbling ducks,
50-100 and occasionally 200 A.ferina, up to
350 A. fuligula, 25-50 M. merganser, and 200-
800 F. atra.

Gjorslev Mollesg (0.2 km?), on Stevns (sub-di-
strict Ra), regularly holds 500-1,500 A.platyr-
hynchos, 25-75 and occasionally 200 A. crecca,
25-100 and occasionally 600 A. ferina, 500-1,500
and occasionally 2,000 A.fuligula, 50-100 B.
clangula, 50-100 M. merganser, and 50-100 and
occasionally 200 F. atra.

BORNHOLM

District T

The island of Bornholm in the Baltic Sea, widely
separated from the rest of Denmark, is the only
rocky part of the country. Along the west, north
and east coast the profile is very steep, while
along the south coast shallow water extends fur-
ther out to sea. The coastline is rather straight
offering little shelter for waterfowl, and there
are very few bodies of water in the interior of
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the island; altogether Bornholm has little suit-
able waterfow! habitat compared to most other
parts of Denmark. The most numerous species in
winter is CL hyemalis, found in flocks of several
hundreds along all coasts, but mostly widely
scattered in offshore waters. Other seaducks
also occur both during migration and in winter,
but only in small numbers. The region comprises
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one scientific reserve (Grasholm) and two game
reserves (Nekse 1.3 km? and @lene 1.5 km?).
The most important concentration areas are:

Ertholmene, a group of small islands NW. of
Bornholm, including the scientific reserve of
Grasholmen. An important breeding area for
seabirds, with one of the largest colonies of
S. mollissima, comprising 1,500 pairs in 1971.
The number of seaducks in autumn, winter and
spring is mostly rather small.

Neksg-Snogebak, SE. Bornholm, has a relatively

shallow coast, and includes a game reserve and
the small bog of Hundsemyre, and is regularly
visited by 500-1,500 A. platyrhynchos, 25-50 A.
crecca, 25-75 A.penelope, 50-150 T.tadorna,
100-200 A. fuligula, small numbers of several
other diving ducks, and 100-200 F. atra.

Finally, the harbour of Renne, W.Bornholm,
regularly holds 200-400 A. platyrhynchos, 25-30
A. ferina, 1,000-2,500 A. fuligula, small flocks
of several other diving ducks, and 100-200 F.

atra.
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Chapter VI

Discussion and conclusions

Populations of waterfow] in Denmark
BREEDING POPULATIONS

The populations of breeding waterfowl
have changed considerably in Denmark
in the last hundred years. Positive
changes include the immigration of four
species, which have extended their range
in NW. Europe (A. strepera, A. ferina, A.
fuligula and N. rufina). Furthermore four
species have increased considerably in
range and numbers (T, tadorna, S. mollis-
sima, C.olor and F. aftra). Negative
changes include a reduction in the small
population of M. merganser, and in ad-
dition it is a common impression that the
number of dabbling ducks has been re-
duced as a result of the destruction of
breeding habitats. A possible exception
is A. crecca, for which new habitats have
been created in this century (see p.142).

The list of waterfowl recorded breeding
in Denmark comprises fifteen ducks, one
swan and the coot. The available infor-
mation on the size of the present breeding
populations has been summarized in Table
28. Unfortunately it was not possible to
estimate the populations of the two most
numerous species, A. platyrhynchos and

F. atra. Four species are represented with
some thousand pairs, and for two of
these, T.tadorna and M. serrator, the
exact number is not known, whereas the
estimates for S.mollissima and C. olor
are very accurate. Most breeding species
are much scarcer, including six ducks
with some hundred pairs each (A. crecen,
A. querquedula, A. acuta, A. clypeata, A.
ferina and A. fuligula), and three occur-
ring regularly but in very small numbers
{A.strepera, N. rufing and M. merganser).
Two species breed irregularly (A. pene-
lope and A. marila). The total population
of all species except A. platyrhynchos and
F. atra is of the order of 20,000 pairs.

From an international point of view
few species occur in significant numbers.
The Danish population of C. olor is prob-
ably the largest in Europe, and the coun-
try also contains a relatively large pro-
portion of the T. tadorna and M. serrator
breeding in Europe. For all other species
however, breeding individuals in Den-
mark make up a very small proportion
of the total European populations.

MOULTING POPULATIONS

In summer, Danish waters hold substan-
tial concentrations of several species of
waterfow] undergoing wing moult. In
particular, the numbers of seaducks and
C.olor are uniquely high compared to
numbers known to moult elsewhere in
Europe. The total number of moulting
seaducks has been estimated as the order
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of half a million, of which S. mollissima
and M. nigra make up the majority. The
latter species probably moults in much
larger concentrations in other European
waters (southern North Sea?), but there
is still a lack of evidence on this point.
M. fusca is also very abundant and more
numerous during the moult than during
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autumn, winter and spring. In addition,
smaller numbers of A.marila and B.
clangula of foreign origin and M. serrator
mainty of local origin moult in Danish
waters {Saromonsen 1968, Jeesen 1973,
JEPSEN & JoEnseN 1973, Joensen 1973 a).
Concentrations of moulting C. olor
(40.000) are probably the largest in
Europe. The information on dabbling
ducks, and A. fering and A. fuliguln is
rather scarce, but it is the impression that

with the exception of a few concentra-
tions of some thousand A, platyrhynchos
and A. crecea in W. and N. Jutland (Foc
& JOENSEN 1970) they are mostly widely
scattered over the breeding areas and
consist mainly of local breeders. A few
thousand T. tadorna moult irregularly in
the southern part of the Danish Wadden-
sea, but much larger concentrations are
found further south in NW. Germany.

POPULATIONS DURING AUTUMN, WINTER AND SPRING

The total numbers of waterfowl] occurring
during autumn, winter and spring are
substantially larger than the breeding and
moulting populations, as Denmark is si-
tuated on a very important flyway for
migratory waterfowl. The main breeding
areas for most species comprise Fenno-
scandia, the Baltic region, N. Russia and
NW. Siberia, and their main winter range
extends from the southern Baltic Sea and
S. Norway through Denmark, N. Ger-
many, the Netherlands and the British

Isles to France and the Iberian peninsula.
Most species are confined to Europe in
winter, although some dabbling ducks
extend their range into N. Africa and A.
querquedula winters almost exclusively
in Central Africa. The winter populations
in NW. Europe also include many water-
fowl from Iceland and some from Green-
land. These latter birds mainly winter in
the British Isles, but some species prob-
ably also occur regularly in Denmark.

Seasonal variations

The following seasonal variations are
characteristic for the different categories
of waterfowl:

Dabbling ducks: A. platyrhynchos occur-
ring in Denmark comprise local birds
which are mainly resident, and large for-
elgn populations, with peak numbers
found in late autumn and a less pronoun-
ced peak in early spring. For other Anas
species peak numbers occur in autumn
and are less pronounced in spring, while
numbers during most winters are either
small or negligible. Peak numbers of A.
querquedula occur in Aug., A. cypeata
in Aug.—Sept., A. crecca and A. acuta in
Sept—Oct., and A.penelope in Oct—
Nov. T. tadorna has a limited range in

autumn and most winters, the species
being much more numerous and wide-
spread in spring with peak numbers oc-
curring in late March and April (see p.
81).

Diving ducks: With the exception of N.
riffing peak numbers of all diving ducks
occur either in late autumn or in winter.
M. fusea, S.mollissima and M. serrator
occur in peak numbers in late autumn,
but numbers remain high in most winters
until early spring, A. fuligula, A.marila,
CL hyemalis, B. clangula, M. merganser
and M. albellus have a definite popula-
tion peak in mid-winter, and there is con-
siderable annual variation for A. ferina
and M. nigra.
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Swans: The number of C. olor is rather
stable throughout the year, although
peak numbers are generally recorded in
mid-winter, when the local resident po-
pulation is supplemented by birds breed-
ing elsewhere in the Baltic region. For
Denmark as a whole, peak numbers of
C. cygnus occur in mid-winter, although
birds migrating through W.and N. Jut-
land are most numerous here in late
autumn and in spring. In the same re-
gions peak numbers of C.columbianus
are found in autumn and spring, while
winter populations are mostly small.

Coot: Peak numbers of F. atra are found
in late auturn, but populations remain
large throughout winter and early spring.

In autumn and winter the different
species show varying degrees of gre-
gariousness during daytime (see p.15
and Chapter 1V). While A.platyrhyn-
chos, B. clangula and M. serrator for ex-
ample are generally widely scattered,
most other diving ducks are extremely

gregarious, and a large proportion of the
total population is found in a few sub-
stantial and dense flocks. There is also
considerable seasonal varjation for all
species. In general, gregariousness is most
pronounced in late autumn and particu-
larly in winter, when ice conditions re-
duce the amount of suitable habitats for
many species. In spring however, most
species are much more scattered than in
autumn. Although the total number of
A. crecca and A, clypeata visiting Den-
mark is much smaller in spring than in
autumn, and the duration of their stay
probably shorter (which reduces the
chance of them being recorded in month-
ly counts), they are more widespread in
spring, and for example more often found
in inland waters. The tendency to occur
more dispersed is probably a function
of pair formation in winter and early
spring, but possibly external factors, e.g.
less disturbance than in autumn, also
play an important role (see p. 163).

Peak populations in an international perspective

At present it is not possible to estimate
the total number of waterfowl visiting
Denmark during the course of a year. We
know that for a few species (e.g. C. olor)
the peak numbers recorded are almost
identical with the total number of visi-
tors, but for all other species the numbers
found at one time in the country make
up only a proportion of the total flow
of birds through Denmark. For species
terminating their migration in Denmark
this proportion is probably large (A. fuli-
guln, A.marila and S.mollissima), but
for species mainly seen on passage num-
bers are certainly only a very small pro-
portion {most dabbling ducks, A. ferina,
M. nigra and M. fusca). However by

154

comparing peak numbers found in Den-
mark with the total estimated flyway
population, an approximate picture of the
importance of the country for various
species is established. At present estima-
tes are available on the total number of
most species wintering in N., NW., W,,
SW. and Central Europe based on the
counts organized by IWRB (ATKiNsON-
Wiiees 1972). The figures are given in
Table 28, but it must first be emphasized
that they are very approximate, secondly
that for some species a proportion of the
flyway  population winters outside
Europe, and thirdly that the mid-winter
populations are much smaller than initial
populations at the end of the breeding
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Flyway
Breedi Moulti Peak number in Annual kill population
Teeding ;‘;égz)g Autumn  Winter Spring  (average) wintering
patrs X 1000 X 1000 X 1000 X 1000 in Europe
> 1000
tens of mostly _
A.platyrhynchos 050" oS 200-250  100-150 330420 (380) 1,550
A, crecen <200 o mostly  yhop - 68-85 (76) 260
local
A. querquedula < 200 ? ? - ? ? -
A. acun 200 mostly o5 a5 . - 12-14 (13) 70
lacal
A, penelope irregular 7 75-100 4 - 3749 (44) 485
A. clypeata <00 mostly -5 - - 8-11 (9) 63
local
T. tadorna spme irregular 10-25 1-20 30-35 P. 105
thousand
A. ferina 350-700 MOy 13 310 - 56 (5) 235
local
A. fuligula < 500 I‘o‘s:fly 50-100 100200 - 3040 (35) 530
A. marila irregular  0.5-1.0 - 40-100 - 7-13 (8) 145
Cl. hyemalis nil nil - ? = 10-12 (11) ?
M. nigra nil 00 e 100-200F =+ ++eene- 16-19 (18) ?
M. fusca nil 60 22-37+  7-23+ - 7-10 (9) ?
5. mollissimn 7,500 250 cereeeneans B0 e 115-180 (136) 7
B. clangula nil 1214 20--80 40-100 - 22-28 (25) 142
M. serrator some 0 10-33  12-20 - 7-8 (8) 40
thousand
M. merganser <25 - - 15-30 - 5-6 (6) 75
M. albellus nil nil - 0.2-05 - P. 5
C. olor 3,000 40 - 40-70 - P. 120
C. eygnus nil nil - 6-11 - P. 17
C. columbinnus nil nil 1-2 - 2-3 P. 6
E. atrn many mostly 495 970 100-200 - 57-83 (70) ?

thousand local

Table 28, Summary of information on the breeding, moulting and autumn, winter and spring peak
populations of ducks {except A, strepera and N. rufing), swans and F. atra in Denmark, the estimated
kill in Denmark, and the estimated flyway populations wintering in Europe {except Italy, the Balkan,
Austria, Czechoslovakia, Rumania and central and southern Russia) {cf. ATkiNson-WreLes 1972}, Data
from the late 1960's and early 1970's. P = protected species.
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season, particularly for species subject to
intensive shooting,

In successful country-wide surveys,
1.0-1.5 million ducks, swans and coot
have been recorded in Denmark (Table 5
p. 23}, Bearing in mind that estimates
for most species are generally minimal,
and that for some species (seaducks in
particular), large numbers may have been
left unrecorded, it is realistic to estimate
the normal winter population (Nov.-Feb.)
to be close to two million birds. S. mollis-
sima, estimated at three-quarter million,
comprises about one-third, and other div-
ing ducks account for more than one-
quarter, with the regular occurrence of
more than one hundred thousand A. fauli-
gula and M. nigra, and more than fifty
thousand A. marila and B. clangula. A.
platyrhynchos is by far the most nume-
rous dabbling duck with an estimated
peak population of up to a quarter mil-
lion, but in autumn A. crecca and A. pe-
nelope are also extremely abundant. C.
olor constitutes the majority of 50,000
80,000 swans, and finally the occurrence
of up to a few hundred thousand F. afra
should be mentioned.

For several species, peak numbers re-
corded in Denmark make up a large pro-
portion of the total estimated flyway
population (cf. Arkinson-WiLLes 1972).
The country regularly holds about half
and occasionally more than half of all
A.marila, B.cangula, M. serrator, C.

olor, C.cygnus and C. columbianus, and
although substantial resident populations
of S.mollissima are found elsewhere in
NW, Europe, the occurrence of most of
the Baltic population of this species in
Denmark should be mentioned in this
connection. Denmark regularly holds
one-third of the flyway population of
T.tadorna, A. fuligula and M. merganser,
and probably F. atra also belongs to this
category.

The peak numbers of A. acuta recorded
in Denmark are very large compared to
the total population in Europe in winter.
Peak numbers of other dabbling ducks in
Denmark make up a smaller proportion,
but the fact that the annual Lill is larger
than peak numbers for three species (see
p- 68, 69, 79) indicates that these peak
numbers make up only a small proportion
of the total flow of birds into Denmark.
It is tentatively estimated that at least
one-third of the flyway population of
A. crecea and A. penelope visit Denmark
in autumn, while for A. clypeata the pro-
portion is much smaller.

Only for A. ferina and M, albellus are
the numbers recorded in Denmark very
small compared to the flyway population.
Furthermore, numbers of three seaduck
species (CL hyemalis, M.nigra and M.
fuseca) are questionable in this respect,
because there is a lack of accurate infor-
mation on the size of the total popula-
tions.

Changes in the non-breeding populations

While long-term trends in breeding popu-
lations have been studied for several spe-
cies, there is little data from earlier de-
cades on non-breeding populations to be
compared with the results of the present
study. Most earlier reports cover limited
areas, and in most cases the habitats there
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have changed, which implies that con-
clusions applying to the overall popula-
tion levels cannot be made. Furthermore,
many earlier reports mainly describe un-
usual situations (e.g. occurrence of large
concentrations} rather than illustrate the
normal conditions. Such information
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must therefore be considered with cau-
tion, and only few conclusions concerning
long-term trends can be drawn.

In the last decades C.olor and T. ta-
dorna, as one would expect, have become
more widespread and numerous in au-
tumn, winter and spring. In the eastern
parts of the country where reclamation of
coastal marshlands has been very wide-
spread, it seems well documented that
some dabbling ducks, particularly A. pe-
nelope, are scarcer and confined to fewer
areas than 30-60 years ago. In 1929-
1931 regular counts of waterfowl were
conducted at the reserve of Tipperne in
Ringkabing Fjord (TAnmvG 1933-36), and
comparison with data obtained in later
years suggests that in this part of the
country the number of dabbling ducks
occurring in autumn and spring is largely
unchanged. About 1930 C.olor was
scarce in Ringkebing Fjord, while today
it is very numerous. The numbers of C.
cygnus and C. columbianus occurring in
the fiord have possibly decreased slightly
over the last forty years.

In evaluating annual variations in the
numbers of waterfowl in Denmark during
1965-1973, several aspects must be borne
in mind. Firstly, variations in numbers
recorded in Denmark can be ascribed to
annual changes in the total fiyway popu-
lation (as a result of varying production
and mortality) and/or variations in mi-
gration patterns, such as the migration
routes and the length of the birds’ visits
o various areas. For the truly migratory
dabbling ducks, Denmark represents only
a small staging post on a long migration
route, and it is probable that the numbers
recorded are influenced more by the du-
ration of stay of the ducks than by the
total number of individuals passing
through and resting. Secondly, the rather
unusual methodological problems con-
nected with waterfowl counts in Den-
mark must be borne in mind. Both the

general distribution pattern (see Fig. 71
p. 132) and the considerable variation in
local occurrence (see p.162) imply that
the population level can only be studied
by aerial surveys covering most or all
potential habitats. Furthermore, the re-
sults obtained in aerial surveys are very
approximate and for some species con-
stitute a considerable under-estimation of
the actual values (e.g. for M. nigra, M.
fusca and CL hyemalis).

Autumn nnd spring populations

For dabbling ducks occurring mainly on
passage, practically all haunts show con-
siderable annual variation in the num-
bers recorded both in autumn and spring,.
When comparing the autumn results for
larger regions (e.g. W.and N.Jutland)
however, there is little annual variation
in the population figures. Variations in
spring are much more pronounced, prob-
ably as a result of the birds being more
scattered and occurring for shorter pe-
riods than during autumn (see p.154).
The opposite seems to be the case for
C. colwmbianus, where numbers recorded
in autumn show considerable annual
variation, while the large flocks found in
spring are more constant in number,

Mid-winter populations

Studies on annual variations in mid-win-
ter populations must be limited to the
following species, for which figures ob-
tained in country-wide surveys are con-
sidered reasonably accurate {species for
which this may not be entirely true are
indicated by question marks): All Anas
species, T. tadorna, A. ferina, A. fuligula,
A.marila??  B. clangula, M. serrator??,
M. merganser, M. albellus, C.olor, C.
cygnus?? and F. atra. The five winters in
which the country-wide surveys were
conducted (Jan. 1968, 1969, 1970, 1971
and 1973) exemplify the considerable
variation in climatic conditions of the
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Danish winter. Three winters were close
to normal in respect to cold and ice-
cover (Jan. 1968, 1969 and 1971, see Fig.
3 p. 21 and Table 1 p. 11}, while one was
unusually mild (Jan. 1973) and one ex-
tremely severe ({Jan,1970). Although
thick ice covered all inland and most
coastal waters and drift-ice could be
found over vast offshore waters in the
severe winter of 1969/70, most stretches
of water still had potential settling areas
for waterfowl in openings created by cur-
rents.

The largest mid-winter populations of
most Anas species and T. tadorna were
recorded in Jan.1969, when there was
little or no ice in most important areas
in W. and N.Jutland. In the subsequent
severe winter, A platyrhynchos and T.
tadorna were much scarcer, and numbers
of other Anas species were negligible. In
the very mild winter of Jan. 1973 dabb-
ling ducks were fairly numerous, and the
highest mid-winter level was recorded for
C. columbianus.

The largest numbers of five species of
diving ducks and two swans (A. ferina,
A. fuligula, A.marila, B.clangula, M.
merganser, C. olor and C. cygnus) were
found in the severe winter of Jan. 1970.
This was probably a result of conditions
elsewhere in the Baltic region being even
more severe than in Danish waters (NILs-
soN 1968, 1973), although for A. marila
and M. merganser it is also correlated
with pressumed high juvenile production
in the previous summer (see Fig. 11 p.
58-59).

The severe weather in Jan—Feb. 1970
killed unusually many C.olor, and the
weakened condition of the survivors led
to poor reproductive success in the fol-
lowing breeding season. The same factors
are possibly also responsible for the low
numbers recorded in Jan. 1971 of some
other species (A. ferina, A. fuligula, A.
marila, B. clangula and F. atra), although
reduced reproduction is not apparent in
the material of bagged birds (see Fig. 11
p. 58-59).

Distribution and habitats

The distribution of non-breeding water-
fowl in Denmark is influenced by several
factors, the most noticeable being 1) tra-
ditions and the pattern of migration
routes over the country, 2} occurrence of
sujtable habitats, and 3) weather, disturb-
ance and other more or less recurrent
factors. The primary objective of the
study of 1965-1973 was to present
quantitative information on populations
throughout the country, and to evaluate
the importance of different wetlands for
waterfowl during the daytime, Although
it was not the intention to conduct studies
on the more detailed ecology of the diffe-
rent species, the information collected
forms an excellent basis for future work
of this kind. Here only some very general
information concerning main distribution
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patterns, habitat selection, and factors in-
fluencing local occurrence is briefly dis-
cussed.

General distribution patterns

Distribution maps for the different spe-
cies were presented in Chapter IV, and
Table 29 gives a summary of the main
distribution pattern, seen from a quanti-
tative point of view. Distinction was
made between four types of geographical
distribution, viz. a) uniform, b) mainly
in W. and N.Jutland, ¢} mainly in SE.
Denmark, and d) mainly in central waters
(the Kattegat, the Storebelt, the Lillebelt,
and the S5.Funen Archipelago). In spite
of Denmark’s small size, few species have
a quantitatively uniform distribution over
the country. Although most species are
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regularly found in all regions, the ma-
jority have their main centre of occur-
rence in particular regions, and some spe-
cies (particularly the scarcer ones), are
even confined to a few localities and
rarely found elsewhere (N.rufing, M. al-
bellus and C. columbianus). This general
distribution pattern is a result of both
traditions of the populations and of access
to suitable habitats. For species with a
very limited distribution, traditions prob-
ably play a very important role, while
for other species (e.g. some dabbling
ducks) the importance of the habitat factor
seems obvious. Four species {A. ferina,
M. merganser, C. cygnus and F. atra) are

of special interest, as they occur in large
numbers in W. and N. Jutland and in SE.
Denmark, but are relatively scarce in
ateas between these regions. There is no
apparent lack of suitable habitats here,
which suggests that there are two migra-
tion routes through Denmark, possibly
with birds of different origin, as it has
been demonstrated e.g. for A. platyrhyn-
chos (Foc 1974) and B. clangula (Nmwsson
1969).

Habitar selection

Table 29 also gives a summary of the
quantitative aspects of habitat selection
by the different species. Habitats have

Distribution

N. and W.
Jutland
Denmark

SE.

Central

Main habitats

waters
Inland
waters
Coastal
lagoons
Shettered
coastal flats
Sheltered
fiords and
archip
Open sea

A, platyrhynchos
A. crecea X
A. querguedula (X)
A.acuta

A. penelope
A. clypeata X

T. tadorna X1
A. ferina
A, fuligula X
A. marile
CL hyemalis X
M. nigra

M. fusca

S. mollissimn
B. clangula X

M. serrator X

M, merganser X X
C. olor X
C. cygnus XX
C. columbianus X

F. atra X—X
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Table 29. Summary of general geographical distribution (left) and habitat selection (right) of non-
breeding populations of ducks, swans and F. atra in Denmark. In the right section X indicates large
numbers or a large proportion of the total population, x regular occurrence but smaller numbers or
proportions, while the lack of a symbol indicates that the species is absent or occurs irregularly,
with a negligible proportion of the total population. Notes to left section: 1) uniform in spring,
%) in autumn also in the Limfjord, ?) also in waters west of the Waddensea, 1) also in the Waddensea.
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been divided into the following five main
categories: 1) Inland waters, including
lakes, ponds, bogs, rivers, and streams,
2) Coastal lagoons, comprising shallow
fresh-, brackish- and salt-water areas
situated on or just behind the coastline,
often surrounded by marshlands with
flooded meadows and emersive vegeta-
tion, — 3) Sheltered coastal flats, e.g.
most of the Waddensea and many
smaller sand- and mud-flats along open
coasts, in fiords, bays and in connection
with islands and islets. — 4) Sheltered
tiords and archipelagoes with deeper wa-
ter, e.g. the central parts of fiords in W,
Jutland, most of the Limfjord, waters be-
tween islands in the S. Funen Archipe-
lago, and the central parts of many fiords
in E.Jutland, Punen and Sealand. — 5)
The open sea, comprising unprotected
waters away from coasts, mostly rather
deep, but often with underwater shoals.

Only B. clangula is regularly found in
all types of habitat, although sheltered
fiords and archipelagoes (4) probably
hold three-quarters of the total popula-
tion. Several species occur from inland
waters to sheltered fiords and archipela-
goes (1, 2, 3, 4), but avoid the open sea.
Some dabbling ducks are mainly confined
to coastal lagoons and sheltered coastal
flats (2, 3). In contrast, five species are
typical of the open sea (5), while much
smaller numbers are found in sheltered
fiords and archipelagoes (4). This latter
group comprises A. marila, ClL hyemalis,
M. nigra, M. fusca, and S. mollissima.
A. marila is also found in other types of
habitat, even occurring regularly in in-
land waters, but numbers there make up
only a negligible proportion of the total
population.

The present study only covered the
distribution of waterfowl during the
hours of daylight, whereas movements
and distribution at night were not in-
cluded. For many and indeed most water-
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fowl, movements at night and particu-
larly during dusk and dawn represent a
characteristic routine activity. Very pro-
nounced are the movements of some
dabbling ducks, which characteristically
spend the day in large concentrations in
areas where ljttle feeding takes place, but
during the dark hours disperse to widely-
scattered feeding areas (Barat 1967,
Hocuasaum 1955, Niwsson 1970, SCHOEN-
NAGEL 1963). It has been demonstrated
for A. crecca that such movements can
involve considerable distances (Tamisier
1966, Foc 1968), but in general very
little is known about the dimensions and
significance of these movements. It is
realistic to assume that movements be-
tween feeding and resting areas have
developed as an adaptation to the relative-
ly intensive persecution of waterfowl. For
example, in many (although not all} im-
portant dabbling-duck haunts in W. and
N. Jutland there is an apparent lack of the
food items most frequently taken by the
birds (cf. SpArck 1958) but the areas are
relatively undisturbed (see p.165). In
contrast many small inland water-bodies
contain suitable food and are kmown to
be visited by dabbling ducks at night, but
generally offer the birds little security.
The general impression from scattered
observations is that the most widespread
dispersal from coastal daytime resting
areas to inland night-time feeding areas
is found in A. platyrhynchos and A. crec-
ca, while other Anas species disperse to
a higher degree over coastal habitats,
particularly lagoons and vegetated shore-
lines. Dispersal from coastal lagoons and
large lakes to many smaller inland and
coastal water-bodies is also regular for
A. ferina. Most and possibly all other
diving ducks feed during the day, but
at least locally A. fuligula, A.marila, B.
clangula and M. serrator are regularly
known to disperse at night. For A. fuli-
gula, the dense concentrations found for
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instance in reserves become widely scat-
tered along the coasts (see also Nrusson
1970), and the three other species move
from relatively remote and deep offshore
waters to shallower areas closer to the
shores. In typical seaducks regular move-

ments observed in the early morning can
probably often be explained as compen-
sation for current drift, but dusk—dawn
movements in connection with feeding
dispersal are possibly also involved.

Factors influencing local distribution

Although the study made during 1965-
1973 was very extensive in character and
did not primarily include investigation
of factors influencing local distribution,
some of the most important aspects are
briefly discussed.

The food of some diving ducks
Food requirements are of primary im-
portance for the habitat choice of the dif-
ferent species. The composition of the
food in Denmark has been studied for
swans, dabbling ducks (SeArck 1958) and
diving ducks (Mapsen 1954, 1957). The
latter reports in particular give very de-
tailed information, and demonstrate that
diving ducks in general should be cha-
racterized as opportunistic feeders., Plant
material only predominates for A. ferina,
mergansers are primarily fish eaters,
while other diving ducks mainly eat mol-
luscs supplemented by varying amounts
of other items (crustaceans, anmelids,
echinoderms, fishes, plant material etc.).
With the possible exception of M. mer-
ganser, no species show a marked pre-
ference for any particular food item, and
the general impression is that they take
the items most easily available in the
area where they currently are gathered.
A comparison between the food com-
position and the distribution pattern as
revealed by the present study is only
realistic for species which presumably
do most of their feeding in the daytime
collecting areas. Among diving ducks this
is probably true for CI hyemalis, M. ni-

gra, M. fusca, S.mollissima, B. clangula,
M. serrator and M. merganser. In the
Kattegat the first four species occur in
the sequence mentioned from the deepest
parts to the shallowest shoals, and cer-
tain tendencies in their food consumption
correspond with their pattern of occur-
rence. Cl. hyemalis on the deepest water
is less dependent on bottom molluscs and
eats more crustaceans and fishes than the
three other species; M. nigra mostly dis-
perses over a rather uniform sandy bot-
tom and mainly feeds on relatively few
species of molluscs. M. fusca has a po-
sition both in respect to food consumption
and occurrence between M. nigra and S.
mollissima. The last-mentioned species
is confined to a large extent to rather
shallow shoals, often with many stones,
and the epifaunal element is particularly
pronounced in its food {Mytilus, Litto-
ring, Cavcinus, Asterins etc.).

The food of B.cdangula varies con-
siderably, corresponding with a wide
range of habitats regularly visited by the
species, There is no data available on the
food consumption in true fresh water in
Denmark. In brackish habitats the birds
consume a large amount of plant material
(mainly seeds), although both here and
in salt water the diet is largely composed
of a variety of animal items, including
molluscs, crustaceans and fishes.

The two species of mergansers wide-
spread in Danish waters show notable
differences in their diet. For M. mergan-
ser eels (Anguilla) play a very important
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role, and this probably implies rather
specialized feeding; Gasterosteus and
other fishes are also important. For M,
serrator eels is of little importance, while
Gasterosteus is very important. The fact
that crustaceans (mainly shrimps) are
important also seems to correspond with
the occurrence of M. serrator on rather
deeper water,

Weather

It is characteristic of most wetlands in
Denmark that the number of waterfowl
present shows significant daily fluctua-
tions. In many areas normally holding
large concentrations, days when practi-
cally all the birds have moved to other
localities are quite frequent. In contrast
many wetlands generally of little impor-
tance occasionally hold very large flocks
of waterfowl. Movements mostly cover
rather short distances, for example with-
in the same lake or fiord, but with the
exception of swans and possibly coot all
species treated in this report frequently
carry out movements over considerable
distances. The phenomenon is particu-
larly common in dabbling ducks, the
Aythya species, B. clangula, and M. ni-
gra, but is also seen in the more resident
birds such as S.mollissima which per-
forms mass movements between Lass
and Anholt (60km) or between the
southern and northern Storebzlt (50-60
kmy}. From a scrutiny of foreign literature
one gets the impression that such move-
ments are more frequent and of greater
dimensions in Denmark than in many
other areas, This is a result of the fact
that most waterfow! normally occur in
marine habitats which are exposed both
to weather and disturbance by man.

The two most important weather fac-
tors causing bird movements are rapid
ice-cover and wind. In most marine ha-
bitats in Denmark, particularly in eastern
and central parts, formation of ice is
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rather gradual and seldom complete (see
p.158), resulting in fairly gradual and
short distance movements by waterfowl.
However lakes and some fiord areas, par-
ticularly the fiords of W. Jutland and oc-
casionally also parts of the Limfjord, often
become completely ice-covered within a
few days, and the areas are deserted al-
most simultaneously by large flocks of
waterfowl.

Denmark is situated in the transition
zone between insular and continental
climates. Thus strong winds are very fre-
quent, and wave action and changes
in water levels often result in mass bird
movements from exposed marine habitats
to more sheltered coastal and inland wa-
ter-bodies. Dabbling ducks are particu-
larly sensitive to bad weather, but mass
movements can be found in practically all
species, although in swans they are
mostly over rather short distances. The
examples described below show the ten-
dencies of such movements.

The Waddensea normally holds tens of
thousands of dabbling ducks, at low tide
widely scattered over the sand- and mud-
flats, and at high tide concentrated along
the coasts (see p.131). During strong
SW.-NW. gales, the water level rises 1-3
metres above normal, and the birds are
prevented from feeding on the flats. First
they occupy the shores of the Waddensea,
and particularly along the Remg Dam a
very large proportion of the total popula-
tion of the district can be found. Later
the birds move inland, some to neigh-
bouring fields behind the dykes (an un-
typical habitat}) but many to inland wa-
ters further away, and even to lagoons
along the east coast of Jutland, where the
numbers of A.penelope in particular in-
crease considerably under such condi-
tions. When the weather improves there
is generally a rapid movement back to
the Waddensea.



et e i i R

Waterfowl Populations in Denmark 1965-1973

In Ringkebing Fjord also a gale may
initially cause the birds to concentrate
in sheltered parts of the fiord and on
adjacent fields and meadows, and subse-
quently they disperse to many inland
water-bodies not normally visited by
large flocks. In the Limfjord rough
weather causes the dabbling ducks and
often some diving ducks (e.g. B. clangula,
M. serrator and occasionally M. mergan-
ser) to desert the exposed flats and deeper
parts of the fiord, while numbers increase
in the many lagoons and marshlands
around the Limfjord. In eastern parts of
Denmark most of the main dabbling-
duck haunts are in rather sheltered ha-
bitats, and here rough weather often re-
sults in concentrations of birds caused
by movements from local more exposed
habitats, although influx from distant
haunts deserted by dabbling ducks also
occurs. In several fiords and harbours
diving ducks (particularly A. fuligula,
B. clangula and M. merganser) tend to
concentrate in the sheltered parts, when
wave action becomes strong in their
normal, more open habitats. Fven the
true seaducks occasionally wvisit closed
fiord systems under such conditions, al-
though their compensatory movements
for example mostly lead them from the
exposed to the sheltered side of an island.

Disturbance

In spite of the fact that the pressure of
human traffic is increasing rapidly in
Denmark as in all other European coun-
tries in practically all types of wetland
habitat, the influence of human disturb-
ance for example on the occurrence of
waterfow] has hitherto only been rather
superficially studied.

In summer increasing numbers of
mostly small tourist boats (today several
tens of thousands) swarm along Danish
coasts, On many small islands with
breeding waterfowl, terns and gulls, the

pressure is becoming fairly critical and
constitutes a threat to the breeding suc-
cess of several species, A large proportion
of the S.mollissima breed in protected
areas, and in colonies with regular public
traffic the breeding success is considerably
reduced (JoEnsen 1973 b).

During the moulting period seaducks
are extremely sensitive to disturbance,
and the most important concentrations
are found in waters where boat traffic
is limited. In some areas of the 5. Katte-
gat where traffic has increased in later
years, the number of moulting birds has
decreased, but in general there seems to
be no immediate dangers for the moulting
seaducks. They still have wast, little-
disturbed and apparently suitable ha-
bitats at their disposal in the remoter
parts of Danish waters (Joensen 1973 a).

In the present study several obser-
vations illustrating the impact of disturb-
ance by sportsmen in autumn and winter
were made, and a few typical examples
are given here.

Ringkebing Fjord is one of the most
popular areas for dabbling-duck flight-
ing. At dusk and dawn the number of
sportsmen present often amounts to a
few hundred, while numbers during day-
time are smaller. Most sportsmen shoot
from the ground (shores and adjacent
meadows), but in addition a few dozen
punts are regularly seen, mostly along
the vegetated shores before Oct. 1st, but
after this date regularly in small numbers
further out in the fiord. In the first part
of the shooting season the presence of
sportsmen generally has little influence
on the distribution of dabbling ducks.
Consequently large flocks are regularly
seen a few hundred metres from the
sportsmen. After Oct. Ist, when powered
boats may be used for shooting, a few
mobile sportsmen can significantly
change the local distribution of water-
fowl. When disturbed the birds concen-
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trate to a much higher degree in the two
reserves (Tipperne and Kleegbanken) and
also move to the more open parts of the
fiord. Even the presence of more mobile
sportsmen does not however apparently
influence the total number of birds oc-
curring in the fiord, but this is probably
mainly due to the existence of the two
protected areas.

Another example is Kalg Vig, near
the city of Arhus in E.Jutland, which is
primarily a gathering area for seaducks.
During summer and early autumn (until
late Oct.) tourist boat traffic is extremely
intensive, and very few waterfowl occur.
Later a few thousand and occasionally
several thousand seaducks frequent the
bay, but on Saturdays and Sundays with
favourable weather for shooting, a small
number of sportsmen shooting from mo-
torboats (5-10 boats) can create so much
disturbance within a few hours that prac-
tically all the birds move from Kalg Vig
to more remote waters.

Aerial surveys over the waters between
E. Jutland and Samsae show that on days
with intensive shooting seaducks tend to
concentrate over shoals where most boats
are unable to navigate, and in addition
that many birds move to very distant
waters east of Samsg not normally fre-
quented by seaducks. The pressure of
disturbance is most pronounced in Oct.—
Nov. when the weather is relatively mild
and many types of boats are being used.
Later fewer sportsmen are active, mainly
those with boats specially designed for
seaduck shooting, and it is the impression
that they cause less disturbance. Syste-
matic observations of this kind have
hitherto only been made in a few areas,
but many reports from sportsmen in con-
nection with the diving-duck question-
naire survey (see p.38) show that move-
ment of seaducks as a result of disturb-
ance by both sportsmen and tourist
speed-boats is a widespread phenomenon.
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One of its consequences is that seaducks
become increasingly sensitive and thus
more difficult to approach and shoot.

In this connection it is relevant to con-
sider the importance of wetland areas,
where shooting is either limited or totally
prohibited. The map Fig. 75 shows the
most important areas of this type, in-
cluding forty-three game reserves (estab-
lished according to the Game Act), three
scientific reserves (Tipperne, Klegbanken
and Vejlerne, established according to the
Nature Conservation Act), and two areas
where shooting is prohibited by local bye-
laws (the Remea Dam and the harbour of
Copenhagen). It has not been possible to
include all areas of the last-mentioned
category, nor wetlands where shooting is
abolished on the basis of private regu-
lations. However the forty-eight wetlands
marked on the map comprise a large
proportion of the total area, and also are
the most important haunts among pro-
tected wetlands.

Altogether the areas comprise approx.
500 km?, of which the seven largest ac-
count for nearly two-thirds of this area;
Jordsand 106 km?, Vejlerne 60 km?, Han-
sted 38 km?® Tipperne-Kleegbanken 35
km?, Hjarbaek Fjord 28 km?, the Reme
Dam 25 km?, and Kalvebod 25 km?. Fur-
thermore, nine reserves are 5—20 km?*
each, twenty-five are 1-5 km?, and seven
are less than 1 km?2 The areas include
seven inland wetlands and forty-one in
different types of coastal habitats; none
of them comprise areas of open sea.

In Fig.75 three symbols have been
used to illustrate the relative importance
of these habitats for waterfowl in autumn
and winter. In nine areas more than ten
thousand birds are regularly recorded,
and in sixteen more than 2,500, while
twenty-three of the reserves are less im-
portant. The latter group mainly com-
prises game reserves near towns, estab-
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lished partly to avoid shooting in popu-
lated areas.

A comparison between Fig. 75 and the
species distribution maps in Chapter IV
clearly illustrates that for several species,
a large proportion of the total population
occurs in protected areas, This tendency
is particularly noticeable for dabbling
ducks. In autumn counts, the reserves of
W. and N. Jutland included approximate-
ly 60%0 of all A. platyrhynchos and 80%s
(range 70-95%4) of all other Anas species
recorded in these regions, and with a few
exceptions all first-class haunts (cf. spe-
cies summary maps) are protected. In
E. Jutland, Funen and Sealand the con-
centration of dabbling ducks other than
A. platyrhynchos in reserves is even
more pronounced in autumn, although in
species summary maps this tendency is
somewhat obscured by the inclusion of
haunts which are primarily important in
spring.

Reserves also contain a substantial
proportion of the populations of A. ferina
and A. fuligula, the two diving ducks
most frequenty found in inland and
coastal waters. In country-wide surveys
in Nov. and Jan. 28-75%0 (mean 55%0)
of all A. ferina and 33-51%0 (mean 42%))
of all A. fuligula were found in reserves.
With the exception of M. albellus all
other diving ducks mainly occur in more
open waters, and coastal reserves hold
only a small proportion, negligible for
seaducks, of the total population.

Several reserves comprise some of the
most excellent waterfow]l habitats, but
without doubt the degree of concentra-
tion in these areas by species most ex-
posed to disturbance is also a result of
the intensive coastal traffic in general
and the overall activities of sportsmen in
particular, Without reserves, the oppor-
tunity for dabbling ducks in particular
to use Denmark as an important staging-
point on their autumn migration would
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Fig. 75. The relative importance as refuges for
waterfowl in autumn and winter of forty-eight
wetlands where shooting is prohibited or re-
stricted, and their distribution. See text p. 164.

be considerably reduced, and the absence
of refuges would also reduce the sports-
men’s opportunity to utilize their sport-
ing potential.

An important question is whether the
present number of wetland reserves is
sufficient to secure the welfare of large
waterfowl populations, in view of the in-
creasing public demand for recreational
areas. The present network of reserves
includes many valuable coastal lagoons
and marshlands, but few inland waters
and small islets, and with the exception
of the Jordsand reserve no gathering
areas for seaducks.

Without doubt the maintenance of rich
populations of species breeding in colo-
nies on small islets will require extensive
restrictions on public access in spring
and summer. More inland wetland re-
serves would improve conditions for the
non-breeding populations of dabbling
ducks, which particularly during rough
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weather seem to lack suitable, undi-
sturbed habitats, Marine habitats are un-
der increasing pressure from many types
of recreational activities, and although
the waterfowl have vast areas at their
disposal, the disturbance in some of their
most important haunts represents a threat
to their welfare. The future maintenance
of large bird populations together with

optimal recreational utilization of their
environment will therefore require care-
ful planning. It is not the purpose of this
report to advise on the measures to be
taken, but obviously some human activi-
ties cause great disturbance to birds and
are at the same time in conflict with other
recreational activities, and must be re-
stricted in many marine areas.

Danish wetlands of international importance

From information presented in the pre-
vious chapters (see Fig. 71 p.132) it is
evident that practically all parts of Den-
mark and the surrounding waters have
very important haunts for waterfowl in
autumn, winter and spring. The only
areas which quantitatively play a minor
role are the North Sea between Blavand
and Skagen, waters around Bornholm,
and some inland districts with few large
lakes (Vendsyssel and S. Jutland). Table
30 gives the approximate area of im-
portant wetlands in the different regions,
treated in Chapter V. The total area of
wetlands of extreme importance, shown
in black in Fig. 71, is approx. 2,000 km?,
and in addition more than 5,000 km? are
very important (hatched areas in Fig. 71).
The two categories comprise nearly half
of the approx. 16,000 km? of salt-water
habitat with less than ten metres depth
(see Fig. 72 p.133).

It is noteworthy that inland water-
bodies comprise less than one percent
of the total area of important wetlands,
and hold a maximum of but a few per-
cent of the bird populations present.
However, the importance of inland wa-
ters is considerably under-estimated by
using only information on daytime distri-
bution, and it is most probable that for
some species of dabbling ducks the thou-
sands of small lakes and ponds scattered
all over the country are just as important
as the coastal daytime gathering areas.
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In connection with the »Convention of
Wetlands of International Importance
Especially as Waterfowl Habitat« (Ram-
AR, Iran, 1971) the International Water-
fowl Research Bureau (IWRB) has recom-
mended (ATkiNsoN-WILLEs 1972, Szijy
1972) that areas should be classified as
of international importance, if 1} they
hold more than 2 %g of the total estim-
ated population of waterfowl in the fly-
way in which they lie, or if 2} they hold
more than 10 %00 of the estimated flyway
population of one or more species ).

The total winter population of water-
fowl in the flyway (excluding the true
seaducks) has been estimated at approxi-
mately five million, and thus wetlands
holding more than 10,000 birds are of
international importance. Furthermore,
the following species concentrations
would qualify a wetland area as being in-
ternationally important: A. platyrhynchos
10,000, A. crecca 2,500, A. strepera 100,
A. penelope 5,000, A.acuta 700, A. cly-
peata 650, N. rufina 100, A. marila 1,500,
A. fuligula 5,250, A. ferina 2,250, B. clan-
gula 1,500, M. serrator 400, M. mergan-

1} In addition to these quantitative criteria the
IWRB has suggested that wetlands used by
endangered species, representing a vanishing
type of wetland, or which are of particular
importance for educational purposes etc.
should be classified as internationally im-
portant.
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Wetland areas of Very importane  Total Important only
extreme import-  areas (hatched) for four sea-
ance {black), km?® km? km® 9 ducks, km?
Waddensea etc. 425 570 1000 14 400
Fiords of W. Jutland 160 145 300 4 -
Limfjord 110 900 1000 14 -
N. Kattegat 350 1000 1350 19 1200
S. Kattegat and Storebaelt 300 1160 1400 19 1050
Lillebzlt and S. Funen Archipelago 340 450 800 11 300
S. Sealand etc. 250 750 1000 14 20
E. Sealand 50 250 300 4 -
Bornholm - - - e -
All inland regions - 30 30 04 -
Total 2000 5200 7200 3000

Table 30. The approximate areas of extremely important and very important wetlands in Denmark,
{cf. black and hatched areas in Fig. 71}. The right-hand column gives the approximate area which is
important only for four species of seaducks (Cl. hyemalis, M. nigrn, M. fusca and S. mollissima).

ser 750, M. albellus 100, T. tadorna 1,000,
C. olor 1,200, C. cygnus 175, and C. co-
lumbianus 100,

The distribution of Danish wetlands
of international importance can be seen
in the species summary maps in Chapter
IV. In cases where concentration levels
shown differ from those suggested by
the IWRB, summary maps generally tend
to under-estimate rather than over-estim-
ate the importance of the various areas. In
the map Fig. 71 both species diversity and
total numbers have been summarized. It
is obvious that all areas shown in black
are of international importance, and in

fact these rank among the most important
in the entire flyway. In addition a very
large proportion of the areas shown by
hatching on the map are of international
importance. By using only the species
criteria mentioned above and excluding
the true seaducks, it is estimated that
between 3,000 and 4,000 km?® of Danish
wetlands can be classified as interna-
tionally important, If the four seaduck
species of Cl. hyemalis, M. nigra, M. fus-
ca and S. mollissima are also considered
(using the 10,000 criterion) approxi-
mately 2,000 km?® are added to this fi-
gure.

Duck shooting in Denmark

Background information on the official
bag-record and the waterfowl kill survey
was presented in Chapter II p. 3153, and
the results for different species described
in Chapter IV p. 65-129.

The annual kill varies considerably, as
is shown by Fig. 6 p.34 illustrating its
size for the main categories back to 1951,
but only for S. mollissima is there a signi-

ficant trend over the two decades, during
which theaverage annual kill was doubled.
In later years (Table 10a p. 35) the total
annual duck kill varied from 745,000 to
868,000 (mean 788,000), and the pro-
portion of each of the four main cate-
gories showed the following variation:
Mallard 46-49%0 (mean 48%0), »other
dabbling ducks« 16-21% (mean 19%),

167



Anpers Horm JoeNseN

eider 15-21%o (mean 17%q), and »other
diving ducks« 14-17%0 (mean 15%u).
Ducks are each year shot by approxi-
mately sixty thousand sportsmen, or
nearly half of all licence holders. The im-
portance of the mallard is illustrated in
Table 10b p.35. About ninety per-
cent of duck-shooting sportsmen shoot
mallards, and for more than half of them
this is the only duck species bagged;
only two other Danish game species

(pheasant and hare) are bagged by a
larger number of sportsmen. The three
other categories of duck are shot by much
fewer sportsmen, and diving ducks in
particular are to a large extent bagged by
a small number of specialists (Fig. 7 p.
36). While mallards are bagged by 40%0
of the licence holders, all the diving-duck
species attract the attention of just over
10%0 of them.

SPECIES COMPOSITION AND GEOGRAPHICAL DISTRIBUTION

Sixteen species of duck are bagged in
Denmark, including six dabbling duck
and ten diving duck species. The size of
the kill in later years has been estimated
for fifteen species, and the sequence is
as follows, starting with the largest:

Average annual Y% of total

kill duck kill
A. platyrhynchos 350,000 48
§. mollissima 136,000 17
A. crecea 76,000 10
A, penelope 44,000 6
A. fuligula 35,000 4
B. clangula 25,000 3
M. nigra 18,600 2
A. acuta 13,000 1.7
ClL hyemalis 11,600 1.3
A. clypeata 9,500 1.2
M. fusca 9,000 1.2
A. marila 8,500 11
M. serrator 7,500 1.0
M. merganser 5,500 0.7
A. ferina 5,000 0.7

The size of the kill of A. querquedula
is not known, but probably comprises at
most a few thousand birds annually. Of
the sixteen species, the seven most im-
portant comprise 90% of the total kill.

The total kill of ducks is relatively uni-
formly distributed throughout the coun-
try, Bomholm being the only county
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where a relatively small bag is taken (Fig.
9 p.48). In general there is good agree-
ment between the species composition of
the populations and that of the kill. For
example, dabbling ducks make up a very
large proportion of the total kill in Vi-
borg, Ringkebing, Ribe and S.Jutland
counties, corresponding with the pre-
dominance of these species and the
scarcity of diving ducks in these parts
of the country. In contrast, the highest
proportion of diving ducks is found in
Funen, which has greater species diver-
sity than any other part of the country,
in Arhus county where dabbling ducks
are scarce but S, mollissima and other
seaducks very numerous, and at Born-
holm where Cl. hyemalis is far the most
numerous duck.

A comparison of the distribution of
assemblies and of the kill distribution of
the individual species also generally gives
good agreement, although some dis-
crepancies are explained below;

Dabbling ducks: A. platyrhynchos and
A. clypeata  are uniformly distributed
throughout the country (Table 29 p. 159),
and the kill shows a similar pattern. A.
acuta, A. penelope and A.crecca pri-
marily shelter in W, and N. Jutland, but
their kill is more uniformly distributed,
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particularly for A. crecca. Approximately
40%0 of its bag is taken in the islands,
which in autumn probably hold a maxi-
mum of 10% of the resting population
during daytime. Together with A. platyr-
Irynchos, A. creccn is the species most
typically shot on dusk and dawn flighe-
ings, and the distribution of the kil illu-
strates a considerable dispersal during the
dark hours (cf. Foc 1968).

Diving ducks: For the following species
there is good agreement between the di-
stribution of the population and of the
kill: A. fuligula, A.marila, Cl. hyemalis,
B. clangula, M. serrator and M. mergan-
ser, the latter three being fairly uniformly
distributed throughout the whole coun-
try. For three seaducks (S.mollissima,

M. nigra and M. fusca) some of the con-
centrations in remote waters (around
Leesp and Anholt and west of the Wad-
densea) are little exploited. A relatively
large number of M. nigra and M. fusca
are shot in the Lillebzlt and the S. Funen
Archipelago, where few of these birds
have been recorded in country-wide sur-
veys (see Fig. 44-49 p. 100-105). In
this region many Melanitta spp. are shot
in flightings in connection with regular
dispersal from gathering areas in the cen-
tral parts of the westernmost Baltic Sea,
not covered in the surveys, The kill of
A. ferina seems more uniformly distri-
buted than the assembled populations do,
indicating dusk and dawn dispersal simi-
lar to that of dabbling ducks.

AGE- AND SEX-COMPOSITION OF THE BAG

In ChapterIII {p. 54) the possible use of
the data to study the composition of
bagged birds was discussed, and it was
suggested that conclusions should mainly
concern annual variations,

Juvenile percentage: The juv. % in the
bag shows considerable variation from
species to species. In A. crecca, A. pene-
lope, A. ferina, M. nigra and M. serrator
there is little annual variation. In A. fu-
ligula and B. clangula, and particularly in
S. mollissima, A. marila, Cl. hyemalis and
M. fusca there is significant and in some
cases considerable annual variation. This
is also the case for M. merganser, for
which however the sample was very
small. A.marila and Cl. hyemalis are
apparently highly synchronized, while in
other species the synchrony is less notice-
able, or non-existent.

Among seaducks killed in oil-disasters
the juv. %o is, with a few exceptions,
smaller than in the bag (Table 26 p. 63).
If the composition among oiled birds is
tentatively considered identical with that

of the wild population, it implies that
juv. birds are approximately 1.5-2.0
times as vulnerable to shooting as adult
birds.

Fig. 12 p. 60 shows that for S. mollis-
sitma there is a significant drop in the
juv.%o in the bag during the shooting
season. This is probably due to two
things, 1) the fact that juv. birds gradu-
ally become more experienced and less
vulnerable, and 2) the considerable deci-
mation of their numbers in the early
part of the shooting season, when they
are much easier to shoot than adult birds
(Joensen in press). In A. fuligula and
M. nigra the decrease in juv. %o in the
bag during the shooting season is also
apparent, while in B. dangula and M.
fusca there is considerable annual varia-
tron,

Sex ratio: In bagged juv. birds only three
species show an equal sex ratio (A. ma-
rila, B.clangula and M. fusca), while
males predominate in all other diving
ducks, varying from 52% in S. mollis-
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sima to 66%0 in A. ferina. In bagged adult
birds females predominate in A. marila
(54%0) and B. clangula (57%), while
males predominate in all other species:
5. mollissima 59%0 (oil kill 62¢/0), M. ser-
rator 63%, A. fuligula 66%, M. mer-
ganser 6€9%, M. fusca 70% (oil Kkill
64%0), A. ferina 71%0, Cl. hyemalis 76%h,

FACTORS INFLUENCING

The annual variation in the total kill of
the different species is illustrated in Table
10a p. 35 for A.platyrhynchos and §S.
mollissima and in Fig. 8 p.47 for other
species. The variation can be expressed
as the ratio between the largest and
smallest kill in the period investigated
and is given below (for »other diving
ducks« only the years 1967/68 — 1970/
71 are considered): M. serrator 1.11, A.
acuta 1.15, M. nigra 1.16, A. crecca 1,24,
A ferina 1.24, A, platyrhynchos 1.25,
B. clangula 1.26, CI. hyemalis 1.27, A.
clypenta 1.29, A.penelope 1.32, A. fuli-
gula 1.35, M. merganser 1.36, M. fusca
1.42, S.mollissima 1.54, and A. marila
2.02. For most species there is relatively
litle annual variation, and for the last
two mentioned the high values are due
to one year’s kill being extraordinarily
large compared to the general level.

The size of the kill of a species is in-
fluenced by several factors, the most
noticeable ones being: 1) the size of the
population, 2) the proportion of juve-
niles, which are particularly easy to
shoot, 3) the weather conditions, and 4)
human factors, for example the shooting
habits of the individual sportsman.

In the present material there are ex-
amples of large total kills being corre-
lated with large populations and/or high
juv. %o, and small bags taken in years
when populations are smaller and/or the
juv. ®/e was low. For example in 1969/70,
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and M. nigra 79% (oil kill 66%0). Al
though some of the very high values are
probably a result of specialized shooting
(see p. 54), both oil-data and field obser-
vations show that there is in fact a pre-
dominance of males in the populations of
these species.

THE SIZE OF THE KILL

the winter population, the juv. % and
the total kill of A.marila were all ap-
proximately twice as large as in other
years. Other generally less evident cor-
relations are mentioned for the separate
species in Chapter IV. In many cases
however such correlations are not appa-
rent, and the general impression is that
variations in the annual kill are less pro-
nounced than one would expect, con-
sidering the changes in populations and
the juv. % they contain.

The number of ducks and the species
composition in materials examined at
game dealers (see p. 54) often showed that
dabbling ducks are most successfully shot
in rough weather, while shooting of sea-
ducks, particularly S. mollissima, can
mainly be practised on days with little
wind (see p. 32). In the present material,
there are however few obvious examples
of total kills being correlated with
weather and climatic conditions during a
season. The largest bag of A. fuligula
was taken in the severe winter of 1969/
70, in spite of the fact that shooting was
already prohibited in early Feb., since
the extensive ice-cover favoured a rather
specialized and very profitable type of
shooting from the edge of the ice, prac-
tised by relatively few sportsmen. For
S. mollissimn it has been demonstrated
that in the season with a very large total
kill (1968/69) the juv.%s was high and
weather conditjons were very favourable,
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while in another season with many juv.
birds (1971/72) adverse weather con-
ditions prevented the sportsmen from
exploiting the many easy birds (Jornsen
in press).

Approximately half of all ducks shot
are bagged on Saturdays and Sundays
(Cravsacer 1974), but in spite of the
fact that in some years weather condi-
tions were adverse for practising the like
of dabbling duck flighting in successive
week-ends during the main shooting pe-

riod, this did not result in significant
reductions of the total kill. This suggests
that the shooting habits of the individual
sportsman are of decisive importance for
his total bag. Although the annual varia-
tion in the bag of individual sportsmen
has not been studied, it is believed that
many sportsmen have certain require-
ments for success in shooting, which al-
though not defined in terms of number
of ducks often result in a bag of a certain
fairly constant magnitude.

THE SIZE OF THE KILL IN RELATION TO THE SIZE OF POPULATIONS

A thorough evaluation of the shooting
pressure on ducks would require analyses
of both ringing data and kill-statistics
from most of the countries in the flyway.
In several respects, however, the informa-
tion available is very deficient, and here
only a few comments on the size of the
kill in Denmark in relation to the popu-
lations of ducks are made.

Duck shooting in Denmark is very in-
tensive, and comprises more species than
in most other European countries. The size
of the total annual kill in the NW. Euro-
pean flyway is not known, butasurvey
organized by the IWRB recently presented
preliminary figures from the following
countries: northern U.S.S.R. (including
Estonia, Latvia and Lithuania) two mil-
lion, Finland (including Aland) 250,000,
Sweden 175,000, Denmark 800,000, Po-
land 600,000, DDR 35,000, FDR 320,000,
and Spain 230,000 {Dosroworski & No-
wak 1973). It should be emphasized that
some of these figures are very approxi-
mate estimates, The total estimated bag
in these countries is of the order of 4.5
million, but this does not include the
Netherlands, France, Italy and the British
Isles, where duck shooting has quite
considerable dimensions. The duck kill

taken by Danish sportsmen is probably
of the order of 10-15%0 of the total kill
of the flyway.

For most countries there is no accurate
information on the species composition
of the kill, but the impression from many
reports in the literature {e.g, Swier 1964,
SaLverpa 1967, Isakov 1970, Carr
1972) is that A.platyrhynchos is the
most important species in all countries,
probably comprising half or more of the
total kill. Shooting of this species is based
on a wild population primarily breeding
in the northern regions of the flyway,
while further south increasing propor-
tions consist of birds which are either
semi-domesticated or hand-reared mainly
for shooting.

The Danish kill of A.platyrhynchos
comprises both wild, semi-domesticated
and hand-reared birds of local origin and
migrants of foreign origin. The monthly
kill index (Fig. 10 p. 52) shows that 40%0
are bagged in Aug. —Sept., i.e. before the
main influx of foreign birds begins. Since
the survey may well have under-estimated
the proportion of birds shot in the early
part of the shooting season (see p.51)
and local birds are also bagged after Oct.
1st, it may be concluded that probably
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half and possibly an even higher propor-
tion of all A. platyrhynchos bagged in
Denmark are of local origin.

Of the purely wild ducks, the Anas
species are without doubt subject to the
highest shooting pressure. They are an
extremely popular shooting item in most
countries, and from Table 28 p. 155 it is
seen that the Danish bag alone is large
compared to the numbers remaining in
the flyway after the shooting season. This
does not necessarily indicate that the
overall populations are limited by shoot-
ing, but they may well be locally affected
by the shooting pressure. The monthly
kill index (Fig. 10 p. 52) shows that 13%
of A. crecea and 8% of A. acuta are bag-
ged in Aug., corresponding to approxi-
mately 10,000 and 1,000 birds respec-
tively. By comparing the count data with
the kill data it is seen that early in the
shooting season, the shooting pressure is
extremely heavy. This applies also to the
local breeders and their young, and may
partly explain why the breeding popula-
tions of dabbling ducks other than A. pla-
tyrhynchos are very small in Denmark.

With the exception of A. ferina and
A. fuligula which are popular shooting

items in many European countries, div-
ing-duck shooting in general is much
more limited than dabbling-duck shoot-
ing. This is due both to protection and
to a lack of any tradition in many coun-
tries for the rather specialized types of
shooting involved. For the species mainly
occurring in marine habitats, only Fin-
land, Sweden and Denmark seem to have
notable bag numbers, and for most spe-
cies Denmark accounts for the majority.
The NW. European populations of CIL
hyemalis, M.nigra and S.mollissima
comprise several hundred thousand birds,
and for the first two species the total
Furopean kill probably comprises less
than 5-10% of the populations. For S.
mollissima the annual kill amounts to
about one-fifth of the estimated popula-
tion. For A. marila, M. fusca, B. clangula,
M. serrator and M. merganser, the Dan-
ish bag probably comprises a significant
proportion of the total kill, and when
the size of the total flyway population
is considered, it is seen that the shooting
pressure on these species is fairly mod-
erate, even if their comparatively low
breeding potential is considered.

Concluding remarks

The study during 1965-1973 has
added to our knowledge on the size,
distribution and shooting utilization of
the non-breeding waterfowl populations
in Denmark. On many occasions the ma-
terial has proved valuable for land usage,
planning etc., and without doubt the
future comservation of wetlands and
waterfowl will become increasingly de-
pendent on this type of information.
Being extensive in character, the study
has, however, also emphasized the insuf-
ficiency of our present knowledge on
many of the mechanisms influencing the
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populations and their utilization, and such
factors can only be elucidated through
intensive ecological research on the in-
dividual species. In concluding this re-
port some of the most essential points
for future research are mentioned.
Mapping and assessing waterfowl
populations throughout the flyway form
an essential basis for the conservation of
a large and differentiated fauna. At pre-
sent we know where waterfow] concen-
trate during daytime, but it has also been
demonstrated that most species are ex-
tremely mobile. Food, weather, disturb-
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ance and the traditional habits of the
birds are important as factors causing
movements. There is, however, a lack of
detailed information, and the value of
the different wetlands will not be fully
understood before such movements have
been thoroughly studied. The subject is
very complex, but two questions are of
particular importance in view of the re-
cent development of the environment and
society: 1) the pattern of feeding dis-
persal by dabbling ducks in particular,
and the importance of inland water-
bodies for their continued existence and
2) the impact of increasing human dis-
turbance on the distribution and general
welfare of waterfowl.

In Denmark, the overall waterfowl
populations can only be assessed satis-
factorily by combining ground-counts
and large-scale aerial surveys. There is
no easy method of sampling. When con-
sidering future work of this kind it
should be borne in mind that 1) estimates
obtained in country-wide surveys are
very appioximate, and minor annual
changes in population size are difficult
to detect, 2)weather conditions in winter
often are unfavourable for this type of
survey, and both successful and unsuc-
cessful surveys are expensive in terms
both of direct costs and the manpower
they occupy, and 3) surveys conducted
until now have provided a representative
picture of the general distribution and
population levels, and further surveys
are unlikely to change this picture signi-
ficantly. On this basis it is suggested
that for the time being country-wide
surveys in winter are discontinued in
Denmark, although this will imply that
the international research programme
will lack data from a very important
wintering area. Winter surveys can even-
tually be reassumed if information from
other sources indicates changes in the

waterfowl fauna which need to be
checked in detail.

In Denmark, ground-counts alone can-
not form a basis for studies of short-term
changes in winter populations, but never-
theless they supply essential information
on the condition of some of the most
important wetlands, many of which are
also those most exposed and vulnerable
to human activities, It is therefore con-
sidered very important to continue
monthly ground-counts in a large num-
ber of wetlands.

An important objective of maintaining
large waterfow] populations is to provide
an opportunity for human recreation, in-
cluding shooting, Furthermore, shooting
as one of the most important mortality
factors can itself limit the size of the
populations. Therefore continuous sur-
veys of the size and distribution of the
kill of each species are considered most
essential. In Denmark, analysis of the
species composition of the annual duck
bag has become a routine survey which
will be continued in the future. Full use
of this type of information can naturally
be made only if most or all countries in
the flyway participate. Hitherto few
countries have presented accurate kill sta-
tistics, but it is to be hoped that rapid
and considerable progress will be made
in this field.

In addition to the general kill survey
there is an obvious need for detailed
studies on the requirements, habits, per-
formance and general sociology of sports-
men. In the present report it was sug-
gested that human factors are of import-
ance for the actual size of the bag, and
such factors must be considered in the
future management of waterfowl shoot-
ing.

In the present report the data on age-
and sex-composition of bagged birds
were mainly used in evaluating the con-
ditions for shooting utilization of the
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populations. If however such surveys
cover larger parts of the flyway, many
important biological aspects could also
be studied. In North America, breeding
conditions and production of ducks vary
considerably from year to year, and the
study of bag compositions has become
an important part of the overall water-
fowl population survey. Information in

174

the present report indicates that in some
species there is considerable annual varia-
tion in the production of young, and
further studies on this subject on a fly-
way scale, when combined with data on
mortality (ringing), kill statistics, and
population counts, can provide a sound
basis for the understanding of the factors
regulating waterfowl populations.
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Dansk resumé

Andefuglebestandene 1 Danmark 1965-1973. De ikke ynglende
bestande af aender, svaner og blishans, og deres jagtlige udnyttelse.

Formdlet med undersegelsen, som gen-
nemfertes i drene 19651973, var at tl-
vejebringe et materiale om 1) de danske
andefuglebestandes storrelse og udbre-
delse udenfor yngletiden, herunder de
enkelte rastepladsers betydning, 2) ster-
relsen, den geografiske fordeling samt
minedlige og arlige variadoner i jagt-
udbyttet af de enkelte arter af mnder, 3)

arlige variationer i ungeproduktionen,
samt 4) mulighederne for lsbende at kun-
ne foretage bestandsundersggelser i Dan-
mark.

I dette arbejde praesenteres de indsam-
lede oplysninger vedrerende @nder, sva-
ner og blishens. Gas er ikke medtaget,
da de er genstand for sarskilte underse-
gelser, foretaget af M. Foc.

MATERIALEINDSAMLING

Andefugletellinger
{ &rene 1965/66 — 1972/73 gennemfortes
optellinger fra land pi en rakke lokali-
teter landet over, en gang manedligt fra
september til april, Optellingerne blev
hovedsageligt foretaget af frivillige tel-
lere. I lobet af otte sesoner indsamledes
oplysninger om mere end 900 forskellige
lokaliteter (ialt ca. 18.000 rapporter), og
en stor del af de vigtigste indseer og kyst-
omréder blev dekket systematisk igen-
nem de fleste sesoner, Fig. 1, Tabel 2,
Sidelobende hermed gennemfertes teel-
linger fra mindre fly langs kyster og over
dbne havomrader. Flyene blev dels lejet
af Vildtbiologisk Station, dels stillet til
radighed af Flyvevibnet, som med hen-
blik pa reduktion af faren for kollisioner
mellem fly og fugle gnskede en grundig
kortleegning af de permanente rasteplad-
ser i Danmark. Flyvningen omfattede ialt
950 timer, hvoraf 750 medgik til tellin-
ger, resten til transport. (Tabel 3, Appen-
dix 1). Halvdelen af flyvetiden blev an-
vendt i forbindelse med 9 landsdakkende
teellinger, hvor man ved at kombinere
land- og flytzllinger segte at fi et sken
over de totale andefuglebestande. Lands-

dekkende tzllinger gennemfertes i nov.
1967, jan. 1968, nov.1968, jan. 1969,
marts 1969, nov. 1969, jan. 1970, jan.
1971 og jan. 1973 (Fig. 2, 3, Tabel 4, 5,
Appendix 2), Tellingernes succes var
sterkt pdvirket af vejrforholdene, som
forhindrede at en txlling kunne gen-
nemferes i jan. 1972,

Kun ved at benytte fly kan man fore-
tage optelling og kortleegning 1 kystom-
rdder og dbne farvande, som rummer en
meget stor del af bestandene af de fleste
arter. Tzllingernes resultater er foruden
af vejret pavirket af en rakke faktorer,
f. eks. observaterens erfaringer, fugle-
arten, fuglenes tendens til at forekomme
spredt eller i samlede flokke m.m. Ale i
alt mé de indsamlede oplysninger betrag-
tes som meget grove, De sikreste resul-
tater opnds for arter, der optraeder i sger
og langs kysterne i flokke p&d 100-1.000,
mens arter der forekommer meget spredt
eller i meget store koncentrationer gen-
nemgiende undervurderes. Visse arter af
havander optreeder hyppigt i helt abne
havomréder, som ikke kunne dakkes til-
streckkeligt ved disse undersegelser.

Materialet omfatter registrering af
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ca, 50 millioner @nder, svaner og blis-
hens. Det er bearbejdet manuelt og pree-
senteres summarisk i Kapitel IV. For
hver art er fordelingen i hele Jandet ved
de syv sidste landsdekkende tellinger
vist pa kort. Desuden er for hver art ud-
arbejdet et resumé-kort visende alle lo-
kaliteter, hvor arten regelmassigt er
truffet i storre antal, baseret pi oplys-
ninger fra bdde mdnedlige landtellinger
og flytellinger.

Pa grundlag af oplysninger fra land-
teellinger i omrader, der er deekket alle
otte méneder i en teelleszson, er udarbej-
der ménedlige tzlle-indeks, som giver et
groft indtryk af arternes relative hyppig-
hed i Danmark fra september til april
(Tabel 6, Fig. 4).

Muligheden for at studere arlige varia-
tioner i vinterbestandene ved landtzllin-
ger alene er vurderet ved at sammenligne
landteelle-resultater (beregnet som in-
deks) med de totale bestande (landsdack-
kende tellinger). Ligeledes er sammen-
lignet de enkelte landsdeles andel af hele
landets bestand fra &r til &r. P4 grund
af store forskydninger i bestandenes ud-
bredelse, svel fra maned til maned som
fra ar til &r, bl a. forarsaget af varie-
rende isforekomster, er det ikke muligt
pd gundlag af landtellinger alene eller
kombinerede land-fly wellinger i udvalgte
landsdele at fa et repraesentativt billede af
de totale bestandes sterrelse. Sken over
landets samlede bestand pa et givet tids-
punkt kan kun opnis ved intensive land-
teellinger kombineret med omfattende fly-
teellinger over storstedelen af de omgi-
vende havomrider (Tabel 7, 8, 9).

Jagtudbyttets storrelse, sammensaeining

0g geografiske og tidsmeaessige fordeling

Jagtudbytteanalysen er baseret pi den
officielle vildtudbyttestatistik, som giver
oplysning om den arlige storrelse og
amtsfordeling af udbyttet af griender,
andre svemmeznder, ederfugle og andre
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dykander (Fig. 5, 6, 7, Tabel 10a, 10b,
11). For de to kategorier, som omfatter
flere arter, er artssammenszetningen be-
lyst gennem en spergebrevsundersogelse
til jegere (andre dykeender 1967/68-
1970/71, 6.000 breve, Tabel 12), og ved
analyse af statistik over znder indhand-
let ¢l vildtfirmaetr MoLrer & MELGAARD,
Kegbenhavn (andre svemmesender 1969/
70-1971/72, 21.000 fugle, Tabel 17).

I Kapitel II er neermere redegjort for
indsamling og bearbejdelse samt mate-
rialefejl og statistisk usikkerhed (Tabel
13, 14, 16). De beregnede jagtudbytter
er vist summarisk i Tabel 10a, 15, 17,
18, samr i Fig. 8-9. Desuden er i Kapitel
IV for hver art vist kort over fordelingen
og sterrelsen af udbyttet i undersagelses-
drene.

Pa grundlag af et vildtfirmas indhand-
lings-statistik er udarbejdet et mineds in-
deks for jagtudbyttet af wnder og blis-
hens {(210.000 fugle), Tabel 19, Fig. 10.

Alders- og kenssammensatning,

Fig. 11, 12.

Alders- og kenssammensztningen er
farst og fremmest belyst for 28.500 ned-
lagte dykander undersegt hos vildtfir-
maer § 1968/69 — 1972/73 (Tabel 20, 21,
22, 23). Et mindre materiale pd 2.800
nedlagte svemmeznder (undtagen gra-
and) er undersggt i 1970/71 - 1972/73
(Tabel 24). For ederfugl, sortand og
flajlsand indgir desuden et materiale af
16.000 fugle omkommet og aflivet ved
oliekatastrofer {Tabel 25, 26).

Alders. og kenssammensatningen i et
jagtudbytte er influeret af forskelle i de
enkelte kategoriers sdrbarhed overfor
jagt og afspejler derfor ikke direkte sam-
mensatningen i bestanden, Ydermere kan
der pé grund af eventuelle forskelle i ka-
tegoriernes treekmenstre neeppe drages
slutninger fra en undersegelse i Danmark
alene vedrerende artens samlede be-
standssammensztning. Det foreliggende
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materiale er derfor forst og fremmest
benyttet til at belyse arsvariationen i un-
geprocenten med henblik pd en vurdering

af dens indflydelse pa det samlede jagt-
udbyttes starrelse.

DE ENKELTE ARTERS STATUS I DANMARK

I Kapitel IV er for hver art givet en sum-
marisk oversigt over yngleforekomst,
optreden i feldningstiden om sommeren,
udbredelse og antal efterfr-vinter-forar,
samt jagtudbyttets sterrelse og alders- og
kenssammensztning,

Griand (A. platyrhynchos). Fig. 1315 side 66.
Den talrigeste ynglende andefugl. Betydeligt
opdraet. Feelder mest spredt. Den talrigeste svem-
meand uden for yngletiden, udbredt i alle lands-
dele ved ferskvand og kyster, Bestanden kul-
minerer i november (op til ca. 250.000). Langt
den vigtigste jagtbare andefugl i alle landsdele
(totale udbytte ca. 380.000). Skydes af 90%
af andejegerne.

Krikand [A. crecea). Fig. 16-18 side 70-71.
Farallig ynglefugl (< 200 par), spredt og oftest
fatallig som fmldende. Meget talrig om efterdret
med skennet maksimum i september—cktober pa
40-50.000. Fatallig eller sjzlden om vinteren, ret
talrig om fordret. Forekommer over hele landet,
men de vigtigste rastepladser er soer og kyst-
sumpe i Vest- og Nordjylland. Jagtudbytiet pd
68.000-85.000 er ret jmvnt fordelt over hele
landet, hvilket viser, at spredningen fra de vig-
tige dag-rastepladser i de merke timer spiller
en stor rolle for jagtudevelsen.

Atlingand (A. querquedula). Fig. 19 side 71.
Fatallig ynglefugl (<200 par). Efterirsbestanden
kulminerer formentlig i august, og artens fore-
komst er utilstreekkeligt belyst. Sjelden om
vinteren. Forekommer over hele landet i fersk-
vand og kystomrader. Jagtudbyttet kendes ikke
siklkert, men anslds til maksimalt et par tusinde
arligt.

Knarand (A. strepera). Fig. 20 side 73.
Yderst fétallig ynglefugl og gwmst pa andre frs-
tider. Totalfredet.

Spidsand (A. acuta). Fig. 21-23 side 74-75.
Fatallig ynglefugl (ca. 200 par). Talrig om efter-

dret med kulmination i september—oktober
(25.000-30.000), feorst og fremmest i ferskvande
og kystsumpe i Vest- og Nordjylland. Fitallig om
vinteren. Jagtudbytter pd 12.000-14.000 falder
med hovedparten i Vest- og Nordjylland.

Pibeand [A. penelope). Fig. 24-26 side 78-79.
Sjeelden ynglefugl. Meget talrig trekgaest, fital-
ligere om vinteren, med kulmination i oktober—
november (ca. 100.000), hvoraf hovedparten fin-
des i Vest- og Nordjyllands kystomradder, hvor
ogsa starstedelen af jagtudbyttet nedlegges (i ale
37.0G0-49.000).

Skeand (A. clypeata}. Fig. 27-28 side 80.
Fitallig ynglefugl (<500 par}. Bestanden kulmi-
nerer i august-september og aprilmaj (om
efteriret max. 5.00077). Forckommer i fersk-
vand og iser kystsumpe i alle landsdele. Jagt-
udbyttet pid 8.000~11.000 er jevnt fordelt over
hele landet,

Gravand (7, tadorna}. Fig. 29-30 side 82-83.
Almindelig ynglefugl. Uregelmessigt fzldende i
det sydlige Vadehav, men langt talrigere i NV.
Tyskland. Bestanden om sensommeren meget
lille, men i lebet af efterdret sker spredning
iser 1 Vest- og Nordjylland. Vinterbestanden
steerkt fluktuerende (iseer i Vadehavet og Maria-
ger Fjord), og ferst i lebet af fordret spredes
fuglene il alle landets kyster, hvor bestanden
i marts—april anslds til 30.000-35.000. Total-
fredet.

Taffeland (A. fering). Fig. 31-33 side 86-87.
Fatallig ynglefugl (350-700 par) og spredt fxl-
dende. Bestanden efterdr, vinter og forir sterkt
fluktuerende (vinter 3.000-10.000) koncentreret
i Limfjorden (Ulvedyber) og det sydestlige Dan-
mark. Jagtudbyttet ca. 5.000 ret jevnt fordelt
i landet.

Troldand (A. fuligula). Fig. 34-36 side 88-89.

Faralligt ynglende (<500 par) og spredr fzl-
dende. Meget talrig uden for yngletiden med
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kulmination om vinteren {100.000-200.000),
fortrinsvis i sterre sger og kystomrdder i lan-
dets sydestlige egne. Jagtudbyttet pd 30.000-
41.000 viser en lignende fordeling.

Bjergand (A. marile). Fig. 37--39 side 92-93.
Sjwlden ynglefugl, fitalligt feldende i Limfjor-
den. Uden for yngletiden meget talrig gast i de
centrale farvande, iseer Lillebelt, med kulmina-
tion om. vinteren. Bestanden starke fluktuerende
(40.000-100.000). Ungeprocenten meget varie-
rende. Jagtudbytret de fleste &r ca, 7.000, men
i 1969/70 ca. 13.000, overensstemmende med
stor bestand og hej ungeprocent det pigel-
dende Ar,

Rodhovedet And (N. rufina). Fig. 40 side 94.
Yderst fatalliz ynglefugl og gast. Totalfredet.

Havlit (CL hyemalis). Fig. 41-43 side 96-97.
Ikke ynglende vintergeest, kulminerende midvin-
ter, da den treeffes i alle farvande og lengere til
havs end andre andefugle. De fleste er regi-
streret i de sydestlige farvande som en ud-
lober af hovedvinterkvarteret i @stersgen, men
den faktiske bestand er formentig langt storre
end det registrerede antal. Jagrudbyttet pd
10.000-12.000 Arligt nedlegges fortrinsvis om-
kring Bornholm, Men, Lolland, Falster og i det
Sydfynske @hav. Ungeprocenten blandt ned-
lagte fugle varierer meget.

Sortand (M. nigra). Fig. 44-46 side 100-101.
Tkke ynglende gast. Op imod et par hundrede
tusinde falder i farvandet vest for Vade-
havet og i Kattegat, og efterér, vinter og fordr
overstiger bestanden hyppigt 100.000. Optraeder
mest langt fra kysterne. Jagtudbyttet p& 16.000-
19.000 falder fortrinsvis i de centrale Earvande.
Ungeprocenten blandt nedlagte fugle er meget
lav.

Flejlsand (M. fusca). Fig. 4749 side 104-105.
Ikke ynglende gmst. Om sommeren feelder ca.
60.000 i Limfjorden og Kattegat. Efterdr, vinter og
fordr registreret i staerkt varierende antal (7.000-
37.000), hovedsageligt i ret &bne farvande 1 Kat-
tegat og Bxlterne. Jagtudbytter pd 7.000-10.000
jmvynt fordelt i de centrale farvande. Ungepro-
centen bland: nedlagte fugle fluktuerende.

Ederfugl (S. mollissima). Fig. 50-52 side 106-107.
Ynglebestanden i staerk viekst og spredning i
dette arhundrede (7.500 par i 1970). Mindst en
kvart million felder i Kattegat og Vadehavet.
Efterdr, vinter og fordr langt den talrigeste an-
defugl i danske farvande. Over 500.000 regi-
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streret ved flere tellinger, og den samlede vin-
terbestand anslis til sterrelsesordenen tre kvart
million, omfattende hovedparten af @sterseens
ynglebestand. Overvintrer i havomrider omkring
Fyn, i hele Kartegat samt Vadehavet, Det irlige
jagtudbytte er fordoblet i de sidste tyve ar og
har i de senere ir veret omkring 140.000, hvor-
af to tredjedele nedlzgges omkring Fyn og i det
sydlige Kattegat. Arten nedlzgges af ca. 11.000
jeegere, heraf 60%¢ af ca. 2.000 jegere, der hver
nedlegger mere end 20 fugle 4rligt. Ungepro-
centen blandt nedlagte fugle steerke fluktuerende.
Et useedvanligt stort jagtudbytte 1 1968/69 faldt
sammen med stor ungeprocent og jagtmeessigt
gode vejrforhold.

Hvinand (B, clangula). Fig. 53-55 side 110-111.
Tkke ynglende gaest. 12.000-314.000  fzlder, for-
trinsvis 1 Limfjorden. Efterdr, vinter og forar den
videst udbredte dykand, forekommende bade i
fersk-, brak- og saltvand, dog fortrinsvis 1 sidst-
nevate. Kulminerer sent om efterdret og om
vinteren med 50.000-100.000 fugle, hvoraf Lim-
fjorden og de sydestlige farvande rummer heo-
vedparten. Jagtudbyttet pad 22.000-28.000 ret
jevnt fordelt over hele landet.

Toppet Skallesluger (M. serrator). Fig. 56-58 side
174115,

Talrig ynglefugl langs de fleste kyster. Om-
kring 20.000 feldende, fortrinsvis i Limfjor-
den. Efterir, vinter og fordr sterke fluktu-
erende med maksima sent om efterdret {op til
33.000). Forekommer udelukkende i brak- og
saltvand. Jagtudbyttet pd  7.000-8.000 jewnt
fordelt over hele landet.

Stor Skallesluger (M. merganser). Fig. 59-61 side
118-119.

Meget firallig ynglefugl. Talrig vintergeest
med kulmination midvinter (13.000-28.000). Fo-
rekommer bade i fersk-, brak- og saltvand, for-
trinsvis i Vest. og Nordjylland, samt i de syd-
pstlige farvande. Jagtudbyttet pd 5.000-6.000
jeevnt fordelt over hele landet.

Lille Skallestuger (M. albellus). Fig. 62 side 120.
Ikke ynglende vintergeest. Kun regelmassig i
Kebenhavns Havn, hvor nogle fi hundrede ses
hvert dr. Totalfredet.

Knopsvane [C. olor). Fig. 63-64 side 122-123.
Talrig ynglefugl, steerkt tiltagende i dette drhun-
drede (ca. 2.800 par i 1966). Ca. 40.000 fmldende
iszer i sydlige og estlige farvande. Bestanden ret
konstant dret igennem med stigning om vin-
teren (op til 70.000 registreret), fortrinsvis i de
sydostlige farvande. Totalfredet.
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Sangsvane (C. cygnus). Fig. 65-66 side 124-125.
Ikke ynglende traek- og vintergest, fortrinsvis i
Vest- og Nordjylland (fordr og efterdr) og i de
sydostlige farvande (vinter). Vinterbestand op til
10.000. Totalfredet.

Pibesvane (C. columbianus). Fig. 67 side 125.
Tkke ynglende, treekgast i Vest- og Nordjylland
{op til 2.000-3.000), fitallig i andre landsdele.
Fatallig i de fleste vintre, Totalfredet.

Blishene (F. atra). Fig. 68-70 side 128-129.
Meget talrig ynglefugl, mest spredt feldende. EFf-
terar, vinter og fordr meget talrig med op til
270.000 registreret, Kulminerende sent om efter-
dret. Fortrinsvis udbredt i Vest- og Nordjylland
og i de sydestlige farvande. Jagtudbyttet pi
57.000-83.000 falder hovedsageligt i de sydest-
lige egne. Arten nedlwgges af omkring 10.000
jeegere, hvoraf langt de fleste kun nedlegger
ganske fa fugle,

DE VIGTIGSTE RASTEPLADSER I DANMARK

I Kapitel V beskrives andefuglenes fore-
komst efterdr, vinter og fordr p4 en lang
rekke vigtige lokaliteter fordelt pad 13
regioner. Oplysninger om nogle arter af
gas er medtaget. Se Fig. 71, 72, 73,

Vadehavet og farvandene vest herfor
Danmarks vigtigste rasteomrdde for svemme-
ander, iseer om efteriret. Desuden vigtigt fald-
nings- og vinterkvarter for ederfugl og sortand.
Vigtig rasteplads for knortegis og vadefugle.

De westjyske fjorde
Rummer meget vigtige rasteomrdder for svem-
meznder, sangsvane, pibesvane, stor skallesluger
og blishene, samt kortnebbet gis og knortegis.
Vigtigste omrader: Fiilss, Ringkebing Fjord
(sydlige og ostlige dele), Vest Stadil Fjord og
Nissum Fjord (nordlige del).

Limfjorden, Thy og Vendsyssel

Et meget varicret omrdde med vigtige raste-
pladser for svemmewender, sangsvane og pibe-
svane (Agger-Harboer, Vejlerne, Ulvedybet og
Nibe Bredning). Hvinand, toppet skallesluger
og stor skallesluger er talrige i de centrale dele
af Limfjorden, taffelanden ismr i Ulvedybet,
blishenen iszr i Nibe Bredning og Hjarbak
Fjord, Faldningsomride for hvinand, toppet
skallesluger, flojlsand og bjergand.

Nordsokysten fra Blivand il Skagen
Uden sterre betydning for rastende andefugle,
idet kun sortand forekommer regelmeessigt i
storre flokke.

Nordlige Kattegat
Mariager og Randers Fjord, Langerak og kysten
herudfor er vigtige rastepladser for svemme-
@nder og knortegms. De vidtstrakte dbne hav-

omrader udfor Djursland, Himmerland og Vend-
syssel og omkring Lese og Anholt er vigtige
feeldnings- og vinterkvarterer for ederfugl, sort-
and, flejlsand, samt rasteomride for bjergand.

Sydlige Katfegat og Storebaelt

Langs kysterne findes flere vigtige rasteplad-
ser for svemmeander, svaner, blishens m.m.,
men kvantitativt domineres omrédet ganske af
havenderne omkring ser og rev og i de &bne
havomrider. Den talrigeste er ederfuglen, men
ogsd sortand, flejlsand og bjergand er talrige i
vinterhalvéret, de tre forstneevnte tillige i feeld-
ningstiden.

De centrale dele af Jylland

Blandt mange hundrede ferskvandsomrider i
Jyllands indre dele spiller kun et fital en storre
rolle som rastepladser for andefugle i dagti-
merne. De vigtigste er Mossa, Hald Sa, Flynder-
se, Boiris, Seby Se, Hostrup Se og Rudbel Se,
hvor nogle fi tusinde andefugle optreeder regel-
messigt. For visse arter, specielt svermmesender,
har de ferske vande formentlig stor betydning
i forbindelse med fouragering i degnets merke
timer.

Lillebaelt og det Sydfynske @hav
Omréadet har sterre artsrigdom end andre egne
af landet, idet praktisk talt alle arter forekom-
mer i betydeligt antal. T de lavvandede omrader
findes meget vigtige rastepladser for svemme-
ender, taffeland, troldand, svaner og blishens.
I fjorde og mellem ger treffes store meengder
af hvinender og skalleslugere, mens de mere
dbne havstrmkninger rummer koncentrationer af
ederfugl, sortand, flgjlsand, havlit, samt landets
storste vinterflokke af bjergand.

Indre dele af Fyn
Omradet rummer kun fi vigtige rastepladser.

179



AnDERs Horm JOENSEN

De storste koncentrationer og antal arter findes
i sekomplekset Asreskov Se, Nerress, Brande-
gird So, pd eens sydlige del. :

Sydsjzlland, Lolland, Falster, Mon
Omradet rummer flere fjordomrader med me-
get betydelige forekomster af flg. arter: Taffel-
and, troldand, hvinand, toppet skallesluger, stor
skallesluger, knopsvane, sangsvane og blishene.
Langs de eksponerede kyster er havlit domine-
rende, hvorimod andre havender er yderst fi-
tallige.

Pstsjelland
Vigtige rasteomrader findes i Roskilde Fjord
for flere dykandearter, svaner og blishens, i Ke-
benhavns Havn og tilgrensende omrider for

SAMMENFATNING

Andefuglebestandene i Danmark,

Tabel 28.

Ynglebestandene af de to talrigeste arter
(grdand og blishene) kendes ikke, men for
alle andre arter tilsammen udger bestan-
den ca. 20.000 par. Kun for knopsvane,
gravand og toppet skallesluger spiller
Danmark en betydelig rolle som yngle-
omride, mens landets andel af de euro-
peeiske bestande af andre arter er beske-
den. Flere arter er giet meget frem i dette
drhundrede, mens visse svemmesender
formentlig er glet tilbage.

For haveender og knopsvane spiller de
danske farvande en betydelig rolle i
fzeldningstiden, mens bestandene af an-
dre arter er ret smd og overvejende bestar
af lokale ynglefugle.

Bestandene efterdr, vinter og fordr er
for de fleste arter langt storre end i yngle-
og feldningstiden. For svaner og flere
dykeender rummer danske farvande en
betydelig del af de samlede vinterbe-
stande pd den nord- og vesteuropeiske
treekvej, og for flere svemmesender skan-
nes en betydelig del af de samlede be-
stande at passere Danmark under efter-
arstreekket. For flere dykandearter, samt
knopsvane og sangsvane blev de sterste
bestande registreret i isvinteren 1969/70,
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taffeland, troldand, lille skallesluger, svaner og
blishene. Desuden rummer Kattingeseer, Selso,
Furese, Arrese og Esrom Se store flokke.

Centrale Sjalland
De vigtigste rastepladser er Tisse, Tystrup-Ba-
velse Seer, og Gisselfeld-Bregentved Seer, hvor
flere tusinde andefugle raster regelmeessigt. I
flere andre swer findes en artsrig fauna, men
sjeeldent store koncentrationer.

Bornholm
I farvandene omkring sen er havlit langt den
talrigeste andefugl om vinteren, hvorimod arter
som foretreekker mere beskyttede omrider er
firallige.

OG DISKUSSION

mens vinterbestandene af svemmezender
var sterst 1 januar 1969, da deres vig-
tigste rastepladser i Vest- og Nordjylland
var isfri.

Kun f& arter er jevnt udbredt over
hele landet, idet flertallet overvejende op-
treeder i bestemte landsdele, hvilket bade
skyldes biotopkrav og traditioner. I Tabel
29 er arternes regionale fordeling og vig-
tigste biotoper groft skematiseret,

Med hensyn til lokal optreeden viser
naesten alle arter betydelige, ofte daglige
variationer i forbindelse med omfattende
beveegelser, farst og fremmest fordrsaget
af vejret (isforhold, vind, vandstands-
endringer}), men tilsyneladende ogsé hyp-
pigt af forstyrrelser, bl. a. fritidssejlads
og jagt. Desuden foretager flere arter
lokale treek i degnets merke timer imel-
hem rasteomrader og fourageringsomri-

er.

Fig. 75 viser 48 vandomrader, fortrins-
vis reservater, hvor jagt og anden ferd-
sel er forbudt eller begraenset. Sarlig for
svemmeander er disse uforstyrrede om-
rider en vasentlig forudseming for fug-
lenes optreeden i Danmark, og dermed
ogsd for jagtudevelsen udenfor reserva-
terne. Der synes at vere behov for flere
reservater pd wer, hvor sefugle yngler,
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samt i ferske vande, hvor svemmesender
kan raste uforstyrret, nir f. eks. vejrfor-
holdene fordriver dem fra de mere eks-
ponerede kystomrider. Der findes endnu
ingen egentlige havreservater, og med
den stigende uro pd havet synes der at
veere behov for en regulering.

P& kortet Fig. 71 side 132 omfatter de
ekstremt vigtige rasteomrdder (sort) ca.
2.000 km? mens vigtige rasteomrdder
(skraveret) deekker ca. 5.000 km?®. (Tabel
30). Begge kategorier kan i nasten fuldt
omfang betegnes som verende af inter-
national betydning for de europziske an-
defuglebestande, jvf. de kriterier, som er
foresldet af International Waterfowl Re-
search Bureau. Med f& undtagelser rum-
mer alle danske farvande rasteomrider,
som er livsvigtige for Europas andefugle.

Andejagten i Danmark

Omkring 60.000 jeegere nedlegger hvert
ar znder, heraf starstedelen kun grdand,
mens andre arter nedlegges af langt
feerre jaegere. Seksten arter er jagtbare,
og der nedlegges ardigt over tre kvart
million, hvoraf felgende syv arter til-
sammen tegner sig for 90%: Griand
48%, ederfugl 17%, krikand 10%, pibe-
and 6%, troldand 4%bo, hvinand 3%, og
sortand 2%. Svemmeender er helt do-

minerende i jagtudbyttet i Vest- og Nord-
jylland, mens dykender iser er vig-
tige p& Fyn, i Arhus amt og pid Bomn-
holm (Fig. 9, Tabel 18). For de fleste
arter er der god overensstemmelse mel-
lem deres forekomst og den geografiske
fordeling af jagtudbyttet. Iser for svem-
meender er der dog en sterre spredning
af jagtudbyttet som udtryk for lokale
vandringer i degnets morke timer.

I flere tilfzlde er der overensstemmelse
mellem jagtudbyttets storrelse pa den ene
side og bestandenes storrelse og/eller
ungeprocenten pd den anden. Jagtrudbyt-
tet udviser dog mindre &rlig variation
end man skulle forvente, hvilket for-
mentlig skyldes jaegernes traditioner.

Da der mangler nermere oplysninger
om jagtudbyttet fra de fleste lande, er
det ikke muligt sikkert at vurdere jagt-
trykket pd de enkelte arter. Det er dog
sikkert, at jagttrykket p4 flere svamme-
andearter er ret kraftigt, og muligvis er
der en sammenhang mellem jagten i den
forste del af smsonen og de beskedne
ynglebestande i Danmark. P4 flertallet af
dykeender, som kun jages i f& lande, sy-
nes jagttrykket at veare betydeligt min-
dre, for visse arter af havander endog
meget ringe.
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PE3IOME HA PYCCKOM S3LIKE

Honynsuwam yTruex B Januu ¢ 1965 no 1973 r. He ruesasiuyecs IONymsiuus yTOK,
Jebenell M JIBICYX, H HX OXOTHHYbE HCIONL3IOBAHHE

Heneio Mccnenosanus, NPOBEAeHHOTO ©
1965 mo 1973 r., GbiAC nonyueHHe MaTe-
pHaNOB 0 1} YHCIEHHOCTH W pacnpocTpa-
HeHHH JATCKHX TIONYJIANHH YTHHEIX BHE
Ce30HA PAZMUONKEHHS, & TAKKE IHAMCHHH
OTHAENBHBIX yOencuiy, 2) YHCIEHHOCTH,
reorpapuueckoM pacnpefeAeHH H Tojo-
BBIX KOIeOAHMAX OXOTHMMeH MOBBIMH OT-
IEeNbHBIX BUACE YTHHHIX, 3) TFOJIOBLIX
KONeOAHMSIX TIPOJYKUHH ReTeHslueid u 4)
BO3MOMKHOCTSIX OCYLUESCTBIICHHS TEKYIIHX
HccnenoBaHuil Nonyaauyi 8 Jannmu.

B HacTosinem Tpyme npescTaBIAOTCN
cobpanHble CBedeHH o6 yTrax, nebemsx
H F. atra. T'ycy He BKIIFOYEHB], TAK KaK OHH
SIBJIAKOTCS [IPEIMETOM OTHEIbHBIX HCCIie-
mosanui, koTopeie npoeen M. Fog.

Cobupanne mateprana
VYETHl YHCHIEHHOCTH YTHHEIX

C 1965/66 110 1972/73 . oT centabps no
ALIPEIEST €XKEMECIHO NPOBOIMINCE YYETE
C CYLIH B DAAY MECTHOCTEH 10 BCeii cTpaHe.
Yuernl rnaBasiM 06pazoM NPOH3BOANANCE
CUETYHKAMU-A00pOBOAbIaMU. B Teuenue
BOCEMH CE€30HOB OBl cOOpaHLI CBEeHH
u3s Bojee 900 mecrnocteii (Bcero mpubi.
18.000 panopros), m na GOJNBIIMHCTBE
BAXKHEHIIIHX 03ep H MOpPCKHX NMoBepeskuil
HaOMIOJCHUS NPOBOMMAMCH CHCTEMATH-
YeCKH B TeHeHHe DOJIBIIMHCTBA Ce30HOR,
@ur. 1, Tabm. 2.

MMapamnenbHO ¢ 3THM  POBOAMITHCD
yuerbr ¢ HeQONBLUMX CAMOJIETOB BIOMb
MOPCKHX mobepexyil H Hal OTKPRITHIMH
yuacTkaM mops. CaMoJers! HacThio
6eLrd CHATH Ha npokaT Cradnueii Mecne-
nosanua Buonorsu Jmun, a wacTeio npe-
JIOCTABJIEHB! B €€ PaclOpMKeHHe BOSHHO-
BO3NYUIHBEIMHA CHIAMK, C UENLIO YMEHb-
LIEHHS OMNAcCHOCTH CTONKHOBEHMH Camo-
AETOB ¢ IITHIAMH >XEJABIUHMHU OCHOBA-
TEJILHOTO HAHECEHHS HA KapTy ROCTOSH-
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uelx ybexuul nruy B Janum. Obwas
IJIMTENBHOCTE TIOACTOB cocTasiaana 950
YacoB, W3 KOTOpeIX 750 yacos Hcmonnzo-
BAJNUCH Ui YYETOB, 4 OCTANLHOC Bpems
Is TpanrcmopTa. (Tabm. 3, TIpunoxenne
1). IMonoBuHA BpenMeHM IIONETOB ObLIA
HCNIOAL30BAHA B CBSI3H ¢ 9 yyeramu, o-
XBATBIBABIINMH BCFO CTPAHY, IIPH KOTOPLIX
koMOHWHALNEH YYeTOB ¢ CYIUH M C caMo-
JIETOB NbITallMCh COCTABHTH cebe npen-
craenende 06 obueH YHCIEHHOCTH Homny-
AAUHE YTHHBIX.

OxBaTbIBaBILHE BCIO CTPAHY YYETHI MPO-
BoaunKch B HoAbpe 1967 r., ausape 1963
r., noabpe 1968 r., auBape 1969 r., MapTte
1969 r., rosGpe 1969 r., ausape 1970 r.,
ausape 1971 r. u suBape 1973 r. (dur. 2,
3, Tabm 4, 5, Ilpunoxenne 2). Venex
YYETOB B BBICOKOH CTeNEHH 3aBMCEA OT
METEOPONOTHYECKHX YCIOBUH, U3 34 KOTO-
PEIX He OBUIC BO3MOMHO HPOBECTH yueT
B AuBape [972 r.

Toapko TIpH  HOMOLIH  CAMOJIETOB
MOMKHO TPOBOANTD YUETHl ¥ HAHECEHHE Ha
KapTy y mopckux nobepexuit M Ha oT-
KPEITEIX YYACTKAX MOPSH, BMEMIAFOIHX
OYeHb 3HAYHTEIBHYIO YacTh NOMYJISiiit
GompumtrcTBa BUNOB. KpoMe noronsl Ha
PE3YNLTATEL YHETOB BIHACT PAM APYIHX
oBCTOAEARCTB, KAK HAMD. ONBITHOCTE Ha-
GIIoMATENs, B/ NTHI, CKIOHHOCTE TITHL K
TOABJIEHHIO CcTasMu HIH epasbpoc, H np.
B obiuem, cobpanHble CBEAESHUS CHEIYET
CUMTATEL OYeHb IpyOriMu. Camule Hamex-
HBIC PE3YABTATHE IONMYYAOTCA A BHAOB,
BCTPEYAIOWIMXCA Ha O3€paX W BAOJL
Mopckux OGeperoB crasmu mo 100-1.000,
MeXIy TeM KaK 9UCASHHOCTL BHJOB,
BCTpevarouiuxca nubo Bpazbpoc, mH60
oueHb BONBIUHMH KOHUEHTPAUUIMY, B 06-
uieM Henoouenu#eaeTes. Hexoropele BHIG
MOPCKHX YTOK 4YACTO BCTPEYAOTCH Ha
COBEPLIEHHO OTKPBITBIX YYaCTKAX MOps,
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rie TpH 9THX HCCHEedOBaHHAX HEe OBLIO
BO3IMOXKHOCTH JOCTATOUHBIX HABJIIO IeHHMI.

Martepuan prirouaer mpubn. 50 mur-
JIHOHOB 3aPerHCTPUPOBAHHEIX YTOK, Jebe-
defl # neicyx. OH 06paboTan Bpy4HYIO |
CYMMAPHO TIpeAcTaBieH B riage [V,
PacnpeneaeHre xaxzoro BHia no Beeil
cTpalie IIpH CeMH IOCHGHHX H3 OXBa-
TRIBABHIHX BCIO CTpaHy yderax H300-
paxeno mHa kaptax. Kpome Ttoro nma
KaACTO M3 BHIOB paspaboTama cym-
MapHas KapTa, Ha KoTOpol 0TMeUeHsl Boe
MeCTHOCTH, THe 3TOT BML pPeryJIsapHo
BCTpevanca B OONBIIOM KOJIHYECTBe, Ha
OCHOBAaHH¥# CBEJEHHH, IIOAYYEHHBIX Xak
EXMEMECSUHBIMH YUYETAMM € CYIUH, TAK M
YHETAMH ¢ CAMOJIETOB.

Tlo cBemeHusm, HOBBITEIM yueTamH ©
CYLI¥ B MECTHOCTSX, THhe HabroIeHHs
IPOROJHAMCE B TeYeHHe BCEX BOCBMH
MECSILEB  CE30HA  YYeTOB, BBIMHCIIEHBI
MecSUHEIE KOIP(MUHEHTHI, JAI0iHFe NpH-
MepHoe Hpencrasiicnne o6 OTHOCHTENb-
HOH wacToTe BeTpeu BuxoB B JaHHK
¢ ceHTA0Opsa 110 ampens (Tabn. 6, ®ur. 4).

BosMOXHOCTH H3YMEHHSA TOJOBBIX H3MeE-
HeHUH WHCIEHIOCTH 3HMHUX TMONYJsIHA
y4eTaMH TOJBKO C CYLUM OUEHEHBI HPH
TIOMOLIH CPABHEHHS PE3YNBTATOB YYETOB
C Cy1uH (BBIMMCSHHBIX B BH e Ko3d(uunet-
TOB) C YHCAEHHOCTRIO OOLIEH NMOnyJsins
(1o y4eranm, OXBATBHIBABLIEM BCIO CTPAHY).
Kpome Tore cpaeHsnuck nonm oGuleil
MONYAALHH CTPAHE], KOTOpbIE B KaXKIOM
H3 FOACE HAXOAMIIHCE B OTIEJBHEIX YACTAX
ee. Ha ocHOBAHMM YYeTOB TONBKO € CYIUH
Wi KOMOMHALMKM Y4YETOB C CYIIH H €
CaMONETOB B W3OPaHHBIX YACTAX CTPAHBI
HEBO3MOMXHO HOJYYHTE TOKA3ATEHABHYIO
KaApPTHHY YHCIeHHOCTH obLIell momynamnug,
TAK KaK H3 Mecslla B MeCAU M ¢ TOooZ Ha
ZPYroH NMpOHCXOAAT 3HASHTENBHBIE Mepe-
MEHICHHS TIOTYJITUHHA, MeXIy IpoYlM
MOTOMY, HYTO BOHAbl TO TOKPLIBAROTCS
JIBIOM, TO CHOBA OTKpBIBalOTCA. OlleHKa
obmeld mopmy’gsuMM cTpaHbnl B JH00oi
JaHHBIH MOMEHT BO3MOXHA TOABKO Ha
OCHOBAHHH MHTCHCHBHLIX YYETOB C CYILH,
KOMOHHUPOBaHHBIX C OOUIMPHBEIMH Yde-
TAMH C CAMOJETOB Hal OONBIHHHCTBOM

OKPYXAIIMX yuacrkop mopsa (Tabm 7,
8, 9.

UnceneHHoCTh, COCTAR, Teorpaduteckoe
pacopeneseHre H paclpeneieHie mno
ronam oxoTHHYeH noObH

AHann3 OXoTHUMYeH FOOBIMH OCHOBaH
Ha O(HUMATLHOM cTATHCTHKE 10 AoGHUe
JHYH, AAOLEH CBEACHHS O UHCICHHOCTH
10 rojamM | pacupelelleHHH o obnacTsam
Hanun  moboium 4. platyrhynches,
OpYTHX HACTOSIIMX YTOK, S. mollissima u
Apyrux ueipxor (Pur. 5, 6, 7, Tabm. 10a,
108, 11). Tax kak ABe H3 ITHX KATEropui
COCTABNSIOTCS M3 HECKONEBKHX BHIOB,
cocTas AOOBIYH TO OTHENBHBIM BHAAM
BBIACHEH IIPH TIOMOIUM IHCEM C BOIPO-
caMH, BBICIAHHBIX OXOTHHMKaM (mpyrue
HeIpkn 1967/68--1970/71 r., 6.000 mucem,
Taby. 12) u aHaAM3OM CTATHCTHKH 110
VIKAM, 3aKyIJIEHHHIM TOPTYIOIIel NHYLEI0
dupmoit MaLLER & MELGAARD B Koneu-
rarese (Apyrue HacTosAume yTKH 1969/70-
197172, 21.000 yrox, Tabn. 17).

B rnase Il ©omee noppobHo obcyx-
naetcs cnoco® cobupanus u obpaboTky,
a4 TaKxXKe HETOCTATKH M CTATHCTHYeCKas
HeHaAeXHOCTL MaTepnana (Tabn. 13, 14,
16). BoluucieHHBlE BEAMYHHBI OXOTHHYEH
JobelMy cyMMapHo ykasauwsl B Tabn. 10a,
15,17, 18 u Pur. 8, 9. KpoMe Toro r rimaee
IV mokazaHbl KapTBl paclpelelieHHS H
YHCIIEHHOCTH 7100BIMH KaK[OoTO BHIA B
rOALL MEPHOAL HCCITENOBLHUS.

Ha ocHOBZHHH CTATHCTHKH 1O IOKYII-
kaM oxHOl dupmMbl, Topryiowel MHYEIO,
BBIUHCIEH MECAUHBI WHIEKC OXOTHHUYeH
nobeum yrok u F. arra (210.000 nTauw),
Ta6m, 19, Gur, 10,

Pacnpenesenye 1o BO3PACTy H 1101y,
GQur. 11, 12.

Pacnpenesnende Mo Bo3pacty W Ioqy
MpeXcie BCErO BEIACHEHO HCCHe0BaHHEM
28.500 yOHMTBIX OXOTHHKAMH HBEIDKOB ¥
TOPryoux nuusio Gupm ¢ 1968/69 no
1972/73 r. (Tabn. 20, 21, 22, 23). Metee
obumupHelil Matepuast uz 2.800 ybrATBHIX
HACTOAUIMX YTOK (He BLIIOWarLmid 4.
platyrhynchos) 6un uecneaosad ¢ 1970771
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no 1972/73 r. (Tabn. 24). Yro kacaercs
S. mollissima, M, nigra u M. fusca, uccie-
NOBAHHE KPOME TOTO OXBATHIBAGT MAaTe-
praa u3 16.000 nTuy, HOorubIHuX K yOUTEIX
npn HedTsubx katacTpodax (Tabm 25,
26).

Ha cocraB oxoTHnvell noGevH HO BO3-
PACTY N TIONY BIHAET HEOJHHAKOBAS
YA3BHMOCTE OTHENLHBIX KATErOpHH IpH
0X0Te, H OH, CIIEIOBATCIILHO, He ARIIETCA
HENOCPEACTBEHHBIM OTpaXeHHEM COCTapa
nonmynAuun. KpoMe Toro, B BURY BO3MOX-

HOTO HEONHHAKOBOTO IICPENETHOIO HOBE-
HJeHHsT Pa3HBIX KaTerOpHii, ¢ pe3yaLTATOB
HCCACHOBAHNSA, OXBATHIBABILEI'G TONLKD
Jammno, ciBa 1M BO3MOXHO AeNaTh BEI-
BOOBIL © cocTaBe oOOIeH MOTymamy.
IToaroMy, MONyIeHHRI MaTepHa IpeXIe
BCErQ CAYMXHI IS BBISICHCHHS I'OLOBBIX
konebaHnil NPOUEHTA MOJOABIX ocobeil,
¢ TeNbI0 NOJNYYeHHS NPEICTABNCHHS O HX
BAMSHAH HA VHCIEHHOCTEL 00Ielt oxoT-
HEYel AoGEYM.

Cocroanmue OTOEIILHEIX BHIOB B I{aHHH

B rmape IV mna xaxooro oTHeNBHOTQ
BHIA JAFOTCS CYMMAPHLIE CBEIEHHS O 6ro
THE3JIOBAHNHK, TpedbiBangy B JaHHH BO
BpeMs leTHeH JIMHBKH, O €ro pacnpocTpa-
HEHHH H YHCJIEHHOCTH OCEHBLIO-3MMOIi-
BECHOM, a TakXe O YHCIEHHOCTH U COCTABE
IO BO3PACTY M IIONIY OXOTHHYEH mobeym.

Kpsxpa (4. platyriynchos) ®ur. 13-185, c1p. 66.
Campiif MHOTOYMCACHHEIE BHI H3 IHE3IYICLIAX
YTHHBIX. 3HAYHTENbHAA BRIROKKA. JIHHACT TNaB-
HEIM oOpaszom Bpazbpoc. Bue mepHopa rues-
HoBaHHA SBNSAETCA CaMOH MHOTOYHCIEHHON H3
HACTOAMIHX YTOK, PACOPOCTPAHEHA IO BCEM
YACTAM CTPAHBI ¥ IPECHOH BOAEI M MOPCKOTO
nobepexss. THCICHHOCTL HONYNALNE KYyNbMH-
HEpPYET B HosmGpe (mo 250,000), HecpasHeHHO
BaxXHeHIIAA H3 YTHHBLIX, H& KOTODBIX OXOTATCA
BO BCEX HACTAX CTPAHBI (06mag gobhiya npréi,
380.000), 90% Bcex OXOTHHMKOB HA YTOK CTpe-
IAIOT €C.

Hupok-cBHCTYHOK (4. crecca) Pur. 16-18, crp. 70.
T'mesnyer B HeBGonswom yucne (< 200 nap.) Bo
BpEMS AHHBLKA BCTpeqaeTcs Bpa3bpoc H oGuIYHO
B mebonemoM uncioe. OCEHEIO OYEHB MHOTO-
YMCIIEH, MaKCHMYM B ceHTabpe-okTabpe oueHen
B mpE6. 50,000. 3umMoii BCTpeyaeTes HEMHOIO-
YHCIIEHHO HAM PEAKO, BeCHOM A0BONLHG MHOTO-
THCTIeRHO, BeTpevaercs mo Bseeff crpame, Ho
BaKHCHIIHMY YOEeXMUIAMH Cro CHYXaTr o3epa
H Donora y mMopckoro nobepexsbsn 3an. u Cee,
IOTnagann. OxoTauyes nofea, 68.000-85.000,
AOBONIBHO PaBHOMEGPHO DPACHPEUEifeTCs Mo
BCeit CTpaHe, YTO YKa3bIBACT KA SONLUIYIO POL,
KOTOPYIO NPH 0XOTe HIPAIOT BLUIETHEI HTHI[ C
BAKHCHHINX NHEBHBIX YOEKUII NPH HACTYIICHHHE
TBMEL.
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HupoK-TpeckyYHOK (A. querguedula) ®ur. 19, crp.
71.

I'resnyer & meGonemrom yuene (<200 map).
Ocennsia NMONYASIUMS BEPOATHO KyAbMHHHpPYET
B aBrycTe. PacmpocTpaHenHe 5TOTO BHIA HEAO-
CTATOYHO BBIACHEHO. 3uMOoit BCTpeyasTCa peaKo.
Berpewaercs o Beeif crpale Ha APECHBIX BOAX
® y Mopckux mobepexnit. THCHEHHOCTE OXOT-
Huuell ZOGEIYI TOYHO He BEIACHEHA, HO OLe-
Hupaercs B maxc. 2,000 3a ron.

Cepas ytra (4. strepera) ®ur, 20, ¢Tp. 73.

B ouenr HeOONLIIOM YHC/IE THE3BYET H HOCEUIaET
CTpaHy B OpyrHe Bpemena roaa. Oxorta cosep-
HICHHO 3anpemnesa,

Iunoxeocts (A. acuta) Pur, 21-23, crp. 74-75.
Tnesnyer B HeOonmeuwrom umene (<200 nap).
MHOroYHCIEHHa OCeHLIY, C KYIbMHHALHEH B
ceHTAGpe-oxTabGpe  (25.000-30.000), FHaBHBIM
cbpazoMm Ha npecHblx Bojax H GojoTax Mop-
cxoro nobepeskess 3am. u Ces, JOTnampum.
3umoit Mamoumcnenna. HaubGonelnas yacTh
OXOTHHYeH noberuu, cocraeasiowmweit 12,000~
14.000, mpuxomures na monmo 3anm. M Ces.
YOTnarmus.

Caunss (A. penelope) dur. 24-26, cTp. 78-79.
Pepxo rueznyer. B ouens GoNploM wHCIE
ToceliaeT CTPAHY HA LEepeIeTe, B MeHBIIEM
KOJIMYECTBE BCTPEYASTCS 3HMOM, KYJILMHHHDYET
B oxTabpe-noabpe (npubn. 100.000), Gois-
IIHHCTBO BCTPeYaercs ¥ Mopckux mobepesxnii
Jan. u Ces. HOtmaugun. TaM-we yOGupaercs
BonbIas ¥acThk oxoTHuYeH moGnium, ofuas
YUCIIEHHOCTL Koropoii cocrasnser  37.000-
49.000.
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npoxonuocka (A. clypeara) Our. 27-28, c1p. 80.
Iuespyer B neGonsmoM wyuene (<500 map).
Tlonynauus XyABMHHHPYET B aBrycre-ceHTadpe
u ampene-mae (ocenpio makc. 5.000 ? 7.
BerpewaeTcs Ha NPECHBIX BOOax M B ocobfed-
HOCTH Ha 0ONOTax ¥y MOPCKHX mobepexuit Beex
yacTeil crpadei. OxoTHMYRS moOwkua, 8.000-
11.000, pasHOMEpPHO pacnpeacnseTcs IO BCei
CTpaHe.

Tlerauka (T. tadornd) dur, 29-39, crp. §82-83.
DIupoxo  pacnpocTpaHeHHas — THe3Ayloulas
nTHua. JIMHAST Hepery/JapHO HAa I0KHOM wacTH
MODCKHX otmenel y 3am IOrTnawpmm, Ho =
ropa3no Gonee amauvrensHoM yuchne B Cese-
pozanagHoi Iepmasum. B xonue mera nomy-
NAUMA OMEH MAJOYHCIIEHHA, HO B Te4eHHe
OCeHH pacOpocTpabsercs, ocobemHo o 3am.
u Cep. FOTnanaun, 3uMHAS DONyNAUMA CHIBHO
xonebaerca (B ocoOeHHOCTH HAa MOPCKHX OT-
menax HOrozam. IOrmamuin um B Mapparep-
(HopaE), M TONLKO B TEYSHHE BECHL! TITHLB
PACTIPOCTPAHAIOTCA MO BeeM  nobepexnam
CTpaHel, TOE MX YHCIEHHOCTH B Mapre-anpene
ouenena B 30.000-35.000. Oxota copeplHeHHO
JANPEINeHa,

KpacHoronosrii Hpipok (4. fering) dur. 31-33,
crp. 86-87.

I'nespyer B HeGompuiom umcie (<700 map).
JIuuser spaszbpoc. Ilonynsaumus oceHLIo, 3HMON
H Becnoit cuneHO konebaercs (sumoii 3.000-
10.000), koruesTprapozana B Jumdbuopne (Vies-
semiober) #  HOrosocr. [Hauun, OXOTHHUDS
aoGeiua, npubda. 5.000, ROBOALHO paBHOMEPHO
pacnpeaensieTcs mo cTpate,

Xoxnaras wepHeth (A. fuligula) dur. 34-36,
crp. 88-89.

B HeQonpluoM YHCHe THE3AYST M JHHAST Bpai-
Gpoc. Bre ce3oma pasMHOMKEHHA OYEHL MHOFO-
uHCNeHHa, ¢ KyXsmunaumedn zumoii (100.000-
200.000), rnaBasiM  05pazoM Ha Oonpuux
o3epax H ¥ MOpckHX molepexuil 10OTOBOCTOU-
HBIX vacTeit crpadbl. OxoTHuYba HJobnIua,
30.000-40.000, pacnpepengeTcsi TakuM-#e 00-
pasoMm.

Mopckas wepreTs (A. marila) ®ur, 37-39,c1p, 92,
Peaxo rHeznyeT, B HeDOJLIIOM YHCIE JHHAET
B JluMtuopme. BHe ce3oHa pasMHOMEHHA B
oueHb GOMBHIOM YHCHE [TOCEINAET BHYTDEHHHE
YYACTKH MopA, B ocobexHocTH Mansi Benort,
KYABMHHUPYST 3HMON. IHonymsauua CHIBHO
konebaerca (50.000-100.000). Ipouent mono-
AsiX CHIBHO xonebaetcs, OXOTHHYRA HOOBIMa

B GoapimuHCTEE TOOOB mnpubm. 7.000, Ho B
1969/70 r. npuabn. 13,000, yro coorsercrsyer
GoapuIO MONYAAUMH M BBICOKOMY TMPOUCHTY
MOJIOABIX B 9TOM TOLY.

KpacHoHOCh HEIPOK (N, rafina) ur, 40, cTp, 94,
B xpaitne neGoNbpIOoM YHCAC THE3ZYET H IHMOCE-
LiaeT crpany Ha nepenere. OXoTa COBEPIUEHAO
3ANpeHIeHd.

Mopsuxa (CL hyemalisy @ur. 41-43, cTp. 96-97.
He rHesgyeT, MOCSUIAST CTPaHy 3HMOH, KYNbMHE-
HHPYST B CEpefiMHe 3MMBI, KOrJa OHA BCEpE-
Yaercss HAa BCEX YYACTKAX MOpH, JANbUIE OT
Beperos, YeM HAPYrHe YTHHBIE. BOJBHIHHCTBO
3APETHCTPHPOBAHO Ha IOTOBOCTOYHEIX BOJAX,
KyOa 5TOT BHO PACOPOCTPAHASTCA M3 €ro
raaeHoro paltona sumosky B bantulickom Mope,
HO NeHCTBHTENBHAN MONYNSAUHS BEPOATHO 3HA-
YUTENBHO GOMbIES 38 PErHCTPHPOBAHHOIO YHCIE,
OxoTaHYbi BOOLIYA, COCTABMAIONIAN €XKETOTHO
10,000-12,000, rnaeHeiv obpazoMm yOHBaercs
ebuu3n ocrporoB BopHxonema, Méx, Joanaw,
Ganscrep H B HOxHO-DIOHCKOM ApXHIenare.
Hpouent MONOHLIX YOUTBIX [OTHI CHIBHO
konehaeTcd.

Cunera (M. nigra) dur. 44-46, ctp. 100-101.
He ruesgyer, moceiaer cTpaHy Ha Tepesere.
Ho 200.000 nusAlT HA MOPCKMX BOJAAX K
sanany oT otMenet y 3am FHOTnaumupm H B
Karrerare. ITomynauus OCSHBIO, 3HMOH ¥
BecHol yacTo npessinaet 100.000, Berpeyaercs
raaeusiM 00pasom nmameko oT Geperos. OXoT-
Huubs KoOniya, 16.000-19.000, rmasusiM ©0-
pasoM AoOBIBAETCS HA BHYTPEHHMX YYacTKax
mops. TIpoueHT MOMOALIX YOHTHIX ITHU OYCHL
HEBLICOK.

YepHbtii Typnak (M. fusca) ®ur, 47-49, crp. 104,
He rHe3ayeT, TOCEI{AeT CTpaHy Ha IepeIere.
Jlerom mpuba. 60.000 nuustor B JInmduopge
u Katterare. Ocesdplo, 3uMOH M BecHolt 3ape-
THCTDHPOBAHB! CHALHO KonebaloilHecs WHCHA
(7.000-37.000), rnasHbiM oBpazoM Ha FOBOALHO
OTKPHITEIX MOPCKHX yyactrax Karterara, Bonb-
woro ¥ Masoro BeasTos. OxoTHnuna noberya,
7.000-10.000, moBOJBHO pPaBHOMEPHO pacnpe-
JeNseTcs mQ MOPCKHM Bogam. TIpoueHT Moio-
neix YOHTBIX NTHL KoseGaeres.

ObpikHopenuasn rara {S. mollissima) bar, 50-52,
crp. 106-107.

Hezpgmadcgd TONYNAKMSA B 3TOM CTOJNETHH
CHIBHO YBEJMYHBASTCH ¥ PACHPOCTPAHRETCH
(7.500 map 8 1970 r.). [To meupiueit Mepe yer-
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BePTL MHJUIHOHA NUHSAIOT B Karrerate # Ha
ormenax y Hrozan. Hrnauauu. Ocenbio,
3UMOIT H BECHO 3TOT BHA SBAAETCA HECPABHEHHO
€aMbIM MHOTOYHCAEHHBIM U3 YTHHEIX HA HATCKHX
Bogax., [IpH HECKONBKHX YYeTaxX 3aperHCTpHpPO-
sano Bosnee 500.000, 1 oblas 3UMHAA [ONOY-
NANKSA oueHMBaeTess B npubi. TP WETBEPTH
MHIIJEHOHR, YTO COCTARAAET IJABHYIO 44ACTh BCE
ruesaylomiedt monynauuk Bamtuitckoro Mops.
3uMyer Ha MOPCKHX Y4acTKaxX BOKPYT OCTpPOBa
(MioH, Mo BeeMy KaTTeraty W Ha MOPCKHMX OT-
menax v IOrosan FOtnanpuu. Ionomas oxor-
Huuss nobetya 33 rOCTENHUE ABaAUATE JIET
YBEJIHYHIACE B/IBOE, U 38 MOCIEHHE TOLI COCTAB-
nana oxono 140.000, nBe TpeTH KOTOPHIX OBLIM
y6uTe! BOKpYI ocTpona (ron i Ha FOxuom Kat-
Terare. Ha stor Bug oxorarca npubs. 11.000
OXOTHHKOB, HO 60% Beell nobuvium mocraeres
mpudin. 2.000 oxorHuKaM, KaXObli H3 KOTODBIX
yGusaer Gonee 20 nruy B roxa. [lpoueHT mono-
ABIX H3 YOMTBIX TNTHLU CHIbHO XonebDaertcs.
Heobmualiio Goabmas OXOTHHYBA J00B1MA
1968/69 r. coBmapana ¢ BBICOKHM FPOLGHTOM
MOJOABIX W ONATONPHATHBIMH  JIA  OXOTEI
YCHOBHAMM TTOTOMBI.

O6pIkHOBeHHEL rorons (B, clanguia) dbur. 53-55,
ctp. 110-111.

He ruesgyer, noceliaeT CrpaHy HA MEPENETE.
12.000-14.000 nuusawoT, ThnasHeiM obpazom B
Jumbuopae. OceHbIO, 3MMOH M BecHO O©OH
ABSIASTCA CAMBIM MHOTOUYMCICHHBIM BHAOM M3
HBIPKOB. BerpedaeTes Kak Ha pecHOH, Tak o
Ha CONIOHOBATON H MOPCKO BOME, HO IMABHBEIM
oGpazoM ma mocnepHeit. KyALMUHHPYET MO3f-
Hell OCEHBEC M 3MMOM, KOLAA ero YHCIEHHOCTEH
nocruraer  50.000-100.000 nrTuu, ©Goxnsiuei
yacTeio oburarcmwinx B Jlnmdmopae ¥ Ha roro-
BOCTOUHLIX Y4ACTKAX MOPA. OXOTHHYES 0044,
22.000-28.000, EOBONLHO DPaBHOMEPHO pacmpe-
DeNACTICH Mo Beelt cTpane.

AnuHHOHOCLIH kpoxane (M. serrator) dPur,
56-58, crp. 114-115.

B fonpuioM YHCAe THE3IOWTCA BOOAL OGOMb-
IIHHCTBA Mopckux nolepexwuii. Oxono 20.000
JtuiaAT, rnasisM obpasoM B Jlumdbuopae.
QOceHb1o, 3UMOH H BECHOH NONyNAUKS CHILHO
roseBaeTcs, © MaKCHMYMaMI NO37HeH OCEHbIO
{mo 33.000). Bcrpewaerca TOJBKO H& CONOHO-
BATOH M MOpckoil Boge. OXOTHHYLA AODLIYA,
7.000-8.000, paBHOMEPHO PACHPEACIAAETCH IO
BCel cTpaHe.

Bossluoit kpoxans (M. merganser) ®ur. 39-61,

crp. 118-119,
QOuens MaNoOYHC/ASHHO raesayer. B Oonburom
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YHCHE NPHACTAET 3UMOI, KYALMHHHDYET B cepe-
aune 3umbt (13.000-28.000). BerpevaeTtcs kak
Ha MPECHBIX, TAK M HA CONOHOBATEIX H MOPCKHX
BOZAX, FIIABHEIM 00pazom » 3an. u Ces. FOrnan-
AMH M H4 IOFOBOCTOYHEBIX YYaCTKax MOpA.
OxorHudes Aobniya, 5.000-6.000, passomepHo
pacrpemeacTea 0o Beeit cTpaHe,

Jytox (M. albellusy dur. 62, crp. 120.

He ruesgyer, mocewiaer crpaHy sumoii. Pery-
JIAPHO BCTpEYAETCS TONLKO B rasauu r. KomeH-
rareda, ThAe Kaxiaslii Toj MOMHO BUIETH
Heckonsko cor ocofefl, Ox0Ta COBCPIIEHHO
3anpelleHa,

JeGenp-munyH (C. olor) bur, 63-64, crp. 122.
MEOFOYHCICHHO THE3LYIOWIHI BUI, AOTYIAMI
KOTOPOTO B 3TOM CTOJETHH CUALHO YBETHYHAACD
(8 1966 r. mpubsa. 2.800 map). Oxono 40.000
JTHHAIOT, OCOBCHHO HA IGHKHBIX M BOCTOYHBIX
MOPCKHX Bofax. ITOnyagnMs & TeueHHe BCEro
TOAA KOBOLHO IIOCTOSHHA, 3MMOH yBeld4MBpa-
erca (3apermcrpuposato xno 60.000), riaBHbIM
06pa3oM Ha I0rOBOCTOUHBIX MOPCKHX YYaCTKaX.
OxoTa COBepLIEHHO 3APEelueHa.

Jlebens-knuiyn {C. eygnis) Dur. 65-66, cTp. 124,
He raespyer, npuieraeT Ha repeaeTe H 3MMOii,
BCTPEYAETCH TNaBHbBIM 0bpazom B 3an. u Ces.
IO rnanau# (BeCHOH H OCCHLIO), M HA IOFOBOCTOY-
HBEX MODPCKHX ydacTkax (3MMoOi), 3umuadA
monynsuus  ao 10000, Oxora coeepuiesHo
3anpelieHa,

Tyuapossiit aebenn {(C. coliunbianus) dur. 67,
crp. 125.

He ruespyromuii Bia, Ha nepeaere nocelnaer
3ar. y Ces. FOTmawguio (mo 2.000-3.000), s
APYTHX YACTAX CrpaHbl ManouuciaeH. B Teuenne
GONBIIHHCTRS 3HM BCTPEYAETCH TOJLKO Maso-
ydcneHao. OX0Ta COBSPUISHHO 3anpelteka.

Jpicyxa (F. atra) ®ur. 68-70, crp. 128-129,
QueHbs MHOTOYMHCJCHHO THE3YHOWHH BHO.
JIuwuser riasHbiM oGpaszomM Bpazbpoc. Ocerblo,
3UMOH M BeCHOH HONYJNAUHA OYeHb MHOTOMHC-
JNeHHa, 3aperuprposado ao 270,000, kyneMuHH-
pyer nosnHelt ocenblo. PacnpocTpaHed rnagHRIM
obpazom B 3an. u Cee. FOThauany M Ha 10F0-
BOCTOYHBIX MOPCKHX ydacTkax. OXoTHHYSA
nobriya, cocrasngrowan 57.000-83.000, raas-
HbIM 0Opazom pobniBaercs ¢ IOTOBOCTOMHEIX
MectTHOCTAX. Ha 3ToT BuMA oxorarca npuba.
10.000 o0xoTHUKOB, GONBINHHCTBO KOTOPEIX
yGuBaeT TONBKO OYeHb HEMHOTO TITHIL
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Baxueiime mecta nipusana B Janun

B rnase V maroTcg cpenenns o6 obu-
TaHWH YTHHBIX OCEHbK), 3MMOIl U BecHO
B PANY BAXHEBIX MeCTHOCTeH, pasOHTEIX Ha

13 paitoHoB. Brarovenwt cBenewHs © He-
CKONBKHX BUAax ryceit. Cam. Gur. 71,72, 73.

Ceoaka u obcyxaeHHe

[Monynauun yTuHbX B Jauun, Tabm. 28

YUCASHHOCTH THE3RYIONIHX HONYyJIsiui
IBYX CaMbIX MHOTOUUCHEHHBLIX BHAOB (A.
platyrhynchos v F. atra) nenssecrusr. O8-
LA HOIYASILHS BCEX APYTHX B IOB COCTAB-
Jister npuon. 20.000 map. Kak mecTHOCTB
raeznopbd, Hanua Baxua Toasko miaa C.
olor, T. tadorna v M. serrator, MeXRy TeM
KaK JoJsl 3TOH CTpaHel H3 eBPOICHCKHX
TIONYARUKA APYrUX BUAOB TOJNBKO HE3Ha-
vHTENBHA, YHCIeHHOCTh HECKOABKHK
BMIIOB B TeUE¢HHE ITOrO CTOJIETHS 3HAYH-
TEJIBHO BO3POCIHA, MEKIY TeM KaK ¥ HeKo-
TOPLIX B3 HACTOALIMX YTOK OHA BEPOSITHO
COKPaTHUITACE.

s mopekux yrok w C. olor maTckue
MOpCKHE BOJEl HIPAOT 3HAYHTEALHYHO
POJTb BO BpeMA JTHHBKH, KOTIA MOMYJLHK
APYTHX BUIOB JOBOIHHO MATOYHCHEHHE
¥ COCTOST TNABHEIM 0OpPA30M 13 rHe3Iy-
IOLIMX 30ECh-3Ke HTHIL

Ocenpto, 3UMOH H BeCHOH NONYJIAHMH
GONbUIMHCTEA BHAOB ropasno Gosee MHO-
TOYHCIIEHHEI, YEM B CE30HAX PAZMHOMKEHHI
W nuieku. JleGens M HECKONBKO BHIOB
HEIPKOB Ha HATCKHX BOJAX COCTABIAIOT
IHAMMTENILHYIO YacTh OOIINX 3UMHHX IO~
MYAMHA HA CeBepO3aNagHO-eBpOIeHCKOM
TYTH Tepeiera, a 4UTO KacaeTcsl HECKOJSIb-
KHX BHIOB HACTOAUIMX YTOK, MOXHO
APENONAraTh, 4TO BO BPEMsl OCEHHETO
nepeiiera J[aHUIO NPONETAIOT 3HAYHTEAb-
Hele YacTH oOwmx nomyinannid. Camble
MHOTOUYRCIIEHHbIE TOMYIALME HECKONBKHX
BHOOB HBIpKOB, a4 Takwe C. olor u C.
cygnus, OLITH 3apervcTpPHPOBAaHBL 3UMOIH
1969/70 r., xorga Ha HATCKHX BoAax DBINO
OCOBEHHO MHOFO JIBNA, MEXIY TeM Kak
3UMHHE TIONYJIAOMH HACTONIUMX YTOK
ObUIH ocoOeHHO Benuky B Ausape 1969 1.,
KOrjla HMX Ba)kHeHlne Mecta npHsana B
3amn. u Ces. FOTnagauy He OBLAM MOXPBITHL
JIBIOM.

Tonpko HEMHOPHE H3 BUAOB PaBHO-
MEPHO PacHpOCTpaHeHsl 10 Beell cTpaHe,
TAK KAK OOJBLIMHCTRO HX IIaBHEIM 06-
pA30M BCTPEUAETCS B OIPEACNICHHBIX Ya-
CTAX CTPausl, uTo obbsicHgeTCs Kak Tpebo-
BaHMAMHA K GHOTONY, TAK M TPaTuLASMM.
B Tabn. 29 rpy6o cxeMaTHUECKH YKa3aHBI
PACIPOCTPAHEHHE BMIOB N0 paifoHam
BaKHeHIIHe DHOTOIIEL.

Uto kacaercs obMTaHWs B OTHESABHBIX
MECTHOCTSX, YIOUTH BCE BHABI BHIKAZBIBAIOT
3HAYMTEILHLIE MEPEMEHBl, YacTO €O IHA
Ha JApYToi, B CBA3HM ¢ OOABIIMMU Iepe-
MEHIEHHAMMY, TIPEX/E BCET0O U3 3a NepeMeH
noroasl {(IbOa Wa BOAAX, BeTpa, MOBLI-
UIEHMS M TIOHMKEHHS YDPOBHS BOIBI), HO
OMEBHIIHO TAKXKE H3 33 HAPYLIEHHS NOKOS,
HAMp. KaTaHueM Ha JIONKAX HIIH OXOTHM-
xamH. Kpome TOro, HEKOTOpPbIE BHIE
IPENTPUHHMAIOT MECTHBIE KODMOBEIES BhI-
JIETEL B TEMHOE BpeMs CYTOK, TiepeleTas
MeN Iy JHEBHBIMHE YOSKHIIAMH 1 MeCTaMH
KOPMITEHHS,

dur. 75 nokaswizaer 48 BOAHBIX IpPO-
CTPAHCTB, FI4ABHBIM 00pa3oM 3aMOBEAHH-
KOB, THAE OXOTa ¥ JPYTHe BHABL IBHIKEHHS
sanpewiedbl. B 0coBGeHHOCTH INd HACTo-
SIIUX YTOK 3TH CIIOKOHbIE MPOCTPAHCTBA
SBASIOTCA BaXKHBIM YCIOBHeM oOHTaHM
3THX NTHH B Jlauun, a ciiegoBaTeNLHO H
MPeANOCLIAKON LIS BO3MOKHOCTEH 0XOThL
Ha HEX BHE zarmopexHHkoB. Kaxercs, uto
TpebyroTes elle NoBaBoYHbIE 3aTIORE AHHKH
Ha OCTpOBax, THE THE3AYIOT MOpPCKHE
NTHLEL, & TAKXKE HA NPeCHsIX Bopax, Iae
HacTosluMe yTKY Morym Obl HalTH cHo-
koifHple yOexuila, Hanp. KOIaa MeTeopo-
JIOTHYECKHE YCHOBHA TPHHYXAAKT HX
OCTaBAATE OOJiee OTKPBITbIE Nobepexss
Mops.. MOpPCKHX 3anOoBeNHHEOBR B cOO-
CTBEHHOM CMBICE el HET, M BBHIY BO3-
PACTAIOIHEro JABMXEHUS HA MOope KaxerTcsd,
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YTO COCTOMT HANOOHOCTE B peryHpo-
BAHHH €T0.

Ha xapre @ur. 71 upesssiuaiino pax-
HETE PAHOHBI IPHBaRa (YepHBIE) 32aHHMAIOT
npubir. 2.000 xm?, a BaxkHBIe MecTa IpH-
Baja (mrrpuxoBandsie) npubi. 5.000 kv
(Tadm. 30). Obc »TH XaTeropHH BIOIHE
MOTYT CUHTATLCS BEKHBIMH ¢ MEXIYHA-
POOHOH TOUYKH 3peHHI A IOMyasyuit
yTuMeIXx EBpONbI, COTIACHO KpPUTEpHaM,
OpeaNoKeHHsM MexayraponssiM Bropo
Wecnenosannit Boponnaparomux ITTum.
3a HEeMHOTHMH HCKIIIOYEHMSIMH, BCE OaT-
CKHe MOPCKHE BOJB! BMEHIAIOT yOemuina,
KUSHEHHO-BAXNHBIE IJIA YTHHBIX EBpomns.

Oxota Ha yToK B Januu

Oxono 60.000 OXOTHHKOR eXEronHo
ybuBaoT yTOK, GONBIIHHCTBO H3 HHX
Tonsko A. platyrhynchos, Mexny Tem xak
OpYI'Me BHAbL CTPENAKTCA TOPA3H0 MEHb-
LIMM YHCJIO OXOTHHKOB. PazpeiilleHa oxoTa
Ha 16 BUIOB, U exxerono yonpaeTcs Golee
Tpex 4eTBepTeit MuIMMoHa ocobell, 90 %
KOTOPBIX COCTABIIASTCH 7 BUIOAMM:

A. platyrhiynchos 48% A, fulisula 4%
S. mollissima  17% B.clangula 3%
A. crecca 10% wu M. nigra 2%
A. penelope 6%

HacTosAmue yTku CcOCTABIAIOT HOuA-
BAsIOLIee BONLIIHNHCTBO NOOLIMH OXOTHH-
koB 3am. u Cen. FOTnaumny, Mexny TeM
kax Ha ocTpose ®roH, B Opxycckoil o6-

Texcre

dur. 1A, Kapra FEppomsl, ToKa3slpalomas
PACHONOMKEHNE 30HBI HCCACNOBAHKI, HIOTEDPMBI
agsaps (5°,0°, —5°C), u pacnpenenente y4acTKOB
Mopckoi poasl rnyGunoit Menee 40 M (epHbre).

®ur. 1B. ITonpasnencHre JaHHH M OKPYKA IO LMK
€e BOJA Ha paHoHB! H NOApaloHsl, IPUMEHEHHOE
TIPH Y4eTaX BOLOMIABAIONINX NITHIL.

Pur. 2. IpocrpancTea (WTPHXOBAHHBIE), HaX
KOTOPLIMH JIPOBONHIMCE HAGMIONEHHS C CAMO-
JIETOB NPH CEMH OXBATHIBABIIHX BCH CTPAHY
yHETax.

Pur. 3. JIpget HA MOPCKHX M COJOHOBATBIX
BOJAHBIX MPOCTPAHCTBAX BO BPEMS OXBATHIBABIIIHX
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JIACTH M Ha ocTpoBe BopHXodeMe riasHyrO
YacTh €& COCTaBASIOT HEIpKH (Pur. 9,
Tabn. 18). ¥V GonrmvHCTBA BHOOB HX
paclpocTpaHeHue O MECTHOCTRM JOBOb-
HO XOPOIIO COOTBETCTBYET Teorpadu-
YECKOMY  PaclpeleleHHIO  OXOTHHYeH
nobriuu. Opuakxo, B ocobeHHOCTH 0XO0T-
HHYbA HoOblva HACTOMIUMX YTOK Boee
paccesHa, B 4eM OTPaXaTCA MECTHbLIE
[lepesieThl IITHL B TEMHOE BPeMs CYTOK.

B nHeckonkKux cIyyasix YHCIEHHOCTD
oxoTHHYeH NoOBMH IpUGIH3HTENLHO MPO-
HOPIHOHAILHA YHCIEHHOCTAM TIONY IS IH
HfHAH HpoLeHTaM MOJosX ocobell, On-
nako, konebaHHs oxoTHHYeH NOGHYM ¢
rofia Ha ApPYro He Tax CHILHE!, KaK 3T0
MOXHO OBDIO OBl IPENNONATATH, UTO
BEPOSATHO ODBACHIETCA OXOTHUMHMY Tpa-
JHIATMH.

3a meuMeHHeM NoApoGHEIX cReneHuid 06
oxXoTHH4eH HobblYe B OOABIIMHCTBE ADY-
THX CTPaH, HHTEHCHBHOCTE OXOTHI HA OT-
JeJbHble BHABL HEBO3MOXKHO ONEHHTE.
OnHako HeT COMHEHHS B TOM, 4TO Ha
HECKOJIBKO BHIOB HACTOSIIMX YTOK 0XOTA
BeleTCA AOBONBHO HHTEHCHBHO, H BO3-
MOMKHO, YTO COCTOUT CBA3L MEXKAY OXOTOR
B PAHHIOI} YaCTh CE30HA ¥ MAJIOMHCIEH-
HOCTBIO TIHE3AYHOMHX B [Januum Tony-
nanui. Hns OGONBINMHCTRBA HEIPKOB, Ha
KOTOPBIX OXOTATCS TONLKO B HEMHOTHX
CTPaHaX, HHTEHCHBHOCTE OXOTHI K2XETCH
3HAYATENBLHO MeHbIlIeH, a s HEKOTOPHIX
BHiOB MOPCKUX YIOK A’Ke He3HAYMTEIb-
HOI.

K durypam

BCIO CTPAHY YHEeTOR. YepHsIe ! CITOIs MOKPBITHE
ABAOM {(42CTO ¢ HeGOABIINMI, H30THPOBAHHELIMA
NMOJBIHLAMM), MYHKTHPHEIE: NPEPLIBHBIR Hpeii-
(dyrouuit nem,

@nr, 4, Mecaynsle nepecueTHbie KOG GHUHEHTE
AN YeTHIPHANUATH BHAOB BOJOIIABAIOLTHX
ardy ¢ 1966/67 no 1972/73 r. OcHopaHbt Ha
Y4eTAX C CYIUNH, H BKIIOYAIOT TOJNBKO T& MECT-
HOCTH, THE Y4eT NPOBOJUACS BO BCE BOCEME
mecaues (C CeHTAOPs IO anpeis), cM. cTp. 12 1
Tabn, 2. Cronber yxkasLIBalOT MECSYHOE pac-
NpeneiicHAe BCeX 3APErHCTPHPOBAHHBIX NTHL B
TIPOLEHTAX.
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Pur. 5. [TogpasgencHue flanup Ha odnacTH c
1970 1.

@ur. 6. O61was oxorauyea go0eya (% 100.000)
yeTHIpeX KaTeropuil yTuueix B Hanuu ¢ 1951/52
r. {(no oduuUHaALHON CTATHCTHKE OXOTHHYEH
A06bIYN).

Our. 7. IIpollenTHOS OTHOLIEHHE PACTPEAEICHHA
OXOTHHKOB M YTOK K JOObINEe OTASIBHBIXK OXOT-
HHKOB, H CPEOHAA YHCIEHHOCTH JH00BIYM 34
oxoTHHKA (B xpyxkax). (JaHHEE M3 CTATHCTHKH
oo oxote 1968/69 r.)

Pur. 8. OueHKH OXOTHHMYeH AOOBIMM «IPYTHX
HAacTosWHX YTOK» (32 3 ce3oHa) W &OpYTHX
HBIPKOB» (5 CE30HOB, M. ¢Tp. 44).

duar. 9. Cpenussa YUCHEHHOCTE H COCTAB IO
BHIaM mober oxoTHuKOB ofnacteit [amumn,
BBepxy cnepa: MeThIPe KATETOPHHE TI0 OQUIHATE-
noit cratuctHke 1967/68-1971/72 r. (cm.
TaGn. 9). Brusy cnesz: «Ipyr{e HacTOALLHME
yTRH» 1969/70-1971/72 r. (cm. Tabn. 17). Bausy
cnopaBa: «Ipyrue HBIpku» 1967/68-1970/71 r.
(eM. Tabm. 15). Macitab coOTBETCTBYET AHA-
METPaM XPYXKOB (B THICAHAX).

®ur. 10. MecauyHbie KO3hOHUHEHTR OXOTHHYCH
ZOGLIMH 1O CTATHCTHKE TOPTYIOINEH MHYBIO
tupmer 8 Konenrarese ¢ 1968/69 no 1972/73 r.,
cM. crp. 51 u Tabn. 19. CronGel yKkasmlgaloT
MECAMHOE pacupemenenue (B IpOLEHTAX) BCEX
KyHmeHHEIX $uHpMoil nrTHl. A=aeryer, S=
cenTROpEs, L.T.0.

Pur. 11. Pacnpefesnenue Ho BO3PACTY H HONY
yOMTEIX OXOTHHKAMH A. crecca u A, penelope 32
TPH CE30H& OXOThl, H BCEX HLIPKOB 34 IATH
Ce30HOB. YHCIO OCMOTPEHHBIX NTHI[ ¥Ka3aHo
non romom. Uubper B oTkpbITEIX cTONGHAX
yKassBaroT: 1) ¥HENo B3pocieiX 44 3a BIPOCHYIO
@ (Haz cpepmell nummHeit), 2) YMCAO MOMOLBIX
3a B3poch. § (BHH3Y cronbua). ¥ Hexoropstx
BHAOB Monozase 44 H §F obpeguuensr {(cm.
CTpP. 50), a Y HACTOALIMX YTOX TAKKE 00 BEIHHCHEL
B3poch. 88 H 2%.

dur. 12. Mecaynetit % mononeix ocobeit B
OXOTHHYEH HoOKIYe TATH BHAOB HEIPKOB 33 MATH
CE30HOB OXOTEL. OueHs HebGonbiume obpasiuwl
OTMEYEHB] BOMNPOCHTENLHBEMI 3HAKAMH.

®ur. 13. Pacnpenesenue A. platyrhynchos npn
CeMM OXBATHIBABILIAX BCIO CTPAHY Y4CTaX H TPEX
NONHEIX yyerax B 3am. u Ces. JOTnmaupuu (Ha
NPOTHEOHOJOKHOM CTpanuie).

Our, 14. CymMMmapHas KapTa PacpOCTPaHEHHS
A. platyrhiynchos moka3pIBalonaa Bee MECTHOCTH,
rae ¢ 1965 mo 1973 r. perynapuo Opuo zape-
rucTpuporane Oonmee 100 nrun. Koxuexrpauun
Gomee 5.000 OTHL BCTPEYAIOTCA MOYTH BO BCEX
qACTAX MOpckuxX ormeneit v IOrozan. FOTman-
EMH,

Qur. 15. PacnpepencHHe no oGIACTAM OXOT-
nHyedt noboivu A. plaryriynchos (Cpeniue yucna
OATH  Ce30HOoB  oxorer  1967/68-1971/72 )
Macmta® coOTBETCTBYST JAMAMETPAM KPYKKOB
M YKa3pIBaeT uHcao ocobeit (B Toicavax). LHbpLL
B KPy#KaX yKazepaoT % % oOmwux yucen.

Dur. 16. Pacopeneneune A. crecca TpH ABYX
OXBAaTBIBABHIHX BCIO CTPAHY Y4HeTax H Tpex
nonasix yuetax 8 Cep. ¥ 3an. FOTnanmauu,

®ur. 17. Pacnpepenenue oxorHH4Yel HNOObIMH
A, crecca mo 0BMACTAM 33 TPH CE30HA OXOTHI,

Our, 18, CyMMapHas KapTa PacupoCTDaHeHKT
A. erecca, TOKA3BIBAIOWIAN BCE MECTHOCTH, TG
¢ 1965 no 1973 r. perynapuo Obiio 3aperucr-
pHpoBaHo Oofnee 25 mTHL,.

Gur. 19, CyMMapHas KapTa paclpOCTPaHeHKd
A. guerguedula, moxaspiBaloIas BCe MECTHOCTH,
e ¢ 1965 oo 1973 r. perynaapHo 6110 3apery-
erpupoBaHo Hosee 10 nmTuu.

®ur. 20. MecrHocTH, The A. strepera BeTpe-
4anace aub0 peryaApHO (CINIOLIHBIG KDPYWKKH),
b0  HeperynApHo (OTKPBITHIE KDYXKH) B
TeYeHHe HACTOAIIETO HCCIENOBANHS,

Pur. 21. PacnpenencHne A. qcrfa NpH OBYX
OXBATBIBABIUAX BCIO CTPaHy Yy4YeTax H Tpex
moHeix yuetax B 3am. u Ces. FOTnaunun.

@ur, 22, Pacopepeneine oXoTHHYeH noOsiyu
A. acufa no ofnacraM 3a TPH CE30HA OXOTEHL

dur, 23. CymMapHas KapTa pacnpocTpaHeHH:
A. acuta, MOKAIBIBAIOIWAN BCE MECTHOCTH, THE
c 1965 nmo 1973 r. peryaspHo OpIN0 3aperucTpr-
poeano Gonee 25 mTHL.

ur, 24, Pacnpenenense A. penelope nipi AByX
OXBATBIBABIIMX BCK CTPAHY Y4eT4X H Tpex
nonHeIX y4yeraX 8 3an. k Ces. FOrnmanmuu.

dur, 25, Pacnpepenense oxoTudyedl moOpIvH
A. penelope 1io obracTamM 3a TPH CE30HA OXOTHL

Our. 26. CyMmmapHas KapTa DaclpOCTPAHEHHS
A. penelope, NOKasHBAOIIAK BCE MECTHOCTH,
rae ¢ 1965 mo 1973 r. peryaapHo GeLC 3aperu-
crpuposano Gonee 25 nrun, KoHUeHTpaLHK
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Goaee 5.000 nruu BCTpeyaloTca HA GONBIIKHCTRE
YYacTKOB MOpcKuX oTMeneit y YOrozam. HOrnau-
IHH.

Mur. 27. Pacnopesencsde oXoTHH4CH 00BN
A. clypeata 1o obnacTaM 3a TPH Ce30HA OXOTEL

®ur. 28, CymmapHas KapTa pacnpocTpaHenis
A. clypeata, TIOKaszBIBAKOIIAS BCE MECTHOCTH,
rae ¢ 1965 mo 1973 r. peryaapuo GuLino 3aperi-
crpupoeano Gonee 10 nruul.

tur, 29. Pacnpeaenenue T. tadorna npu ceMu
OXBATHIBABIIMX BCH0 CTPaHy yHeTax M Tpex
nonuetx yuerax B 3am. M Ces. HOrtnanouu (Ha
TIPOTHBOHOJIOKHO CTpaHuLe).

bur, 30, CymmapHas KapTa pacnpocTpaHeHus
T. tadorna, MOKA3BIBAIOILAA BCS MECTHOCTH, TAE
¢ 1965 mo 1973 r. peryaspHo OLIIO 33PEFHCTPH-
poaHo Gonee 25 nruu. Konuenrpauuun Gonee
5.000 oTHi BCTPeYaloTCH HA  DONBIHHMHCTBE
YYACTKOB MOpCKHX oTMenei y FOroszan. FOTnan-
OHH.

ur, 31, Pacnpenenenne A. ferina npu cemu
OXBATHIBABIUKMX BCIO CTPAHY YUYETAX,

Gur, 32, CymMmapHas KapTa pacnpocTpaHeHHA
A. ferina, TOKA3LIAIOLIAN BCE MECTHOCTH, TAE C
1965 o 1973 r. peryisipHo OBINO 3apPETHCTPH-
posano 6onee 10 nTuo.

dur. 33. Pacnpepenesue oXxoTHuuel xoObuu
A. fering no nonuueHckHM paiioHaM 3a METhIpE
celoHa OXOThl.

thur. 34, Pacopepenenune A. fulignla npu cemu
OXBaTHIBABINUX BCIO CTPAHY YYETax,

tur. 35. CymMmMapHana KapTra PacnpocTpPaHeHMsA
A. fuligula, 110Xa3eBAIOINAS MECTHOCTH, TIE C
1965 o 1973 1, peryasapHo G0 3aperucTpH-
poBaHo Gonee 100 nruu.

(bur. 36. PacnpepencHue OXOTHHYCH AoOBIuH
A. fuligula no nonuueiickum pafionaM 3a uernipe
Ce30H& OXOTHL

Gur. 37. Pacnpenencuue A. marila npu cemn
OXBATEIBABIIHX BCIO CTPAHY YYETAX.

dur. 38. CymmapHas KapTa pacnpoCcTPaHeHHS
A. marilg, HOKa3BIBAIOLWIAS NPOCTPAHCTBA, Ile
¢ ceHTADPS [0 anpelib PeryNspHO BCTPEYAOTCS
xoHueHTpaudd Oomee 500, COOTBETCTBEHHO
5.000 mrau. Jaxe Gonbiue crad HHOrAA BCTPE-
HAKTCA BHE OTMEUYEHHBIX TPOCTPAHCTB.

dur. 39, PacmnpegencHue oxoTHH4EH HoOBMM

1920

A. marila o TIonHUeiickHM paftoHaM 33 YETsIpE
CE30HA OXOTEI.

Our. 40, MectuocTu, rae N. rufina Berpeyancs
perymapuo (B Gonee 3 m3 cesoxor c 1965 no
1973 r.) (crjiomHbIe KPYKKH) HIAH HEPETYJIAPHO
(OTKPBITHIE KDYHKKH).

(Pyur. 41, Pacupegenenue Cl. hyemalis npn ceMu
OXBETLIBABLIMX BCIO CTPAHY yyeTax.

dur. 42, CyMMapHas KapTa pacnpocTpaHeHss
Cl. hyemalis, TOKA3BIBAIOHIAN BOOLI, TAE CTaK
Gonemre 50, coorsercreenno Gonpine 500 nTuHn
PEryjIAPHO Berpeyarotest 3umoli. Takue cram
MHOFA2Z BTPEYAIOTCH H BHE OTMEYCHHBIX TPO-
CTPAHCTB.

dur, 43. Pacnpenenctue oxoTHHYel qoGsiun CV.
fiyemalis no monuueickuM paiioNaM 3a 4ersipe
Ce30HA OXOTHI.

Pur. 44. Pacropepenenxe M. anigra OpH CeMH
OXBATHIBABILHX BCHO CTPAHY YHETAX.

dur. 45. CyMmapHas KapTa pacnpoCcTpaHeHus
M. nigra, MOKa3piBalOWIAsl NPOCTPAHCTBa, TAE
xoHuenTpaun OGomee 1.000, coOTBETCTBEHHO
5.000 nTHE peryaspHo BCTPEYAOTCH C OKTAOpA
no anpens. Jaxe OONpUIAC CTAX HHOTAA BCTIpE-
YAKOTCH H BHE OTMEYEHHLIX TIPOCTPAHCTB.

dur. 46. Pacnpelienenne 0XoTHHUYeH n0OLIMH
M. nigra mo nomuuUeHcKUM paionamM 3a 4ersipe
Ce30HA OXOTBLL.

Gur. 47. Pacopepenenue M. fusca npu ceMu
OXBATHIBABIUMX BCIO CTPAHY yuyeTax.

ur, 48. CymmapHast Kapra pacnpocTpaHeHHs
M. fusca, MOKA3LIBAMOINAS TPOCTPAHCTEA, TAE
xoHueuTpaums Sonaee 250, coorsercredHo 1.000
NTHL, DETYJAPHO BCTPEMAlOTCA ¢ OKTAOpA no
ampens, Hame OonbliMe cTam HHOTHA BCTpe-
YAIOTCA M BHE OTMEUESHHBIX IPOCTPAHCTB.

®ur. 49. Pacapenesnenne OXoTHuue nobbrdu
M. fusca no monnueickM pafioHAM 34 YETRIPE
C€30Ha OXOTEL,

Qur. 50. Pacapepenenue S. mollissima nipur ceMu
OXBATHIBABMIMK BCIO CTPAHY yUeTaX.

tbur. 51. CymmapHas Kapra paclpocTpaHEHHA
8. mollissima, noxaspBaloman BOXGI, e Crak
Goneme 1.000, cootsercreeHHo 5.000 mrHu
PETYIAPHO BCTpeuaioTcs 3uMol {¢ noabps mo
MapT).
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Dur. 52. Pacnpegenesde 1o o0nacTsM OxoT-
wuuelt poOuiue 5. molfissima (cpepHue 4Hcha
NATH CE30HOB OXOThI 1967/68-1971/72 r1.)
Macrad COOTBETCTBYET AMAMETPAM KPYHKOB
M yKasbiBaeT ynchao ocobel (B Thicauax). Lludpm
B KPYXKAX YKa3pBaloT % % o0IMMX uHCer.

dur. 53. Pacnpeneneuute B. clangula npn cemu
OXBATHIBABINHX BCIO CTDAHY YYeTax.

dur. 54. Cymmapnas KapTa pacnpOCTpPaHEHHR
B. clangula, noxa3ppatollas OPOCTPANCTE], IIC
€ OKTADPS MO anpesah BCTPeYAIOTCE cTad Gonble
250, coorpercreHHo Gonpwe 1.000 nruu.

dur. 55. PacnpeneneHue OXOTHMYEH AQOBIMH
B. clanguia mo nonwueiickum pajioHam 3a
YETBIPE CE30HA OXOTHI.

bur. 56. Pacnpeneneuue M. serrator npH ceMu
OXBATHIBABINHX BCIO CTPAHY yYeTax.

Gur. 57. CymMMapHas KapTa PacopOCTPAHEHUSA
M, serrator, IOKA3LIBAIONIASA IPOCTPAHCTEA, IE
OCEHBIO, 3MMOI M BECHOI pEryaspHo BCTpeya-
IOTCA KOHUEeHTpaunk Ooaee 250, COOTBETCTREHHO
1.000 nruu.

Our. 58. PacapepenicHue OXOTHHUEH AOOLIYH
M. serrator no NONHUEHRCKHM pailoRaM 3a yeThIpe
CE30HA OXOTEE.

Qur, 59, Pacnpenencuue M. merganser UpH
CeMH OXBaTLIBABIIMX BCIO CTPAHy yyeTax.

Gur, 60, CymMapHas KapTa pacnpocTpaHEHHA
M. merganser, MMOKa3elBarilnas MECTHROCTH, TAe
c 1965 no 1973 r. peryaspuo OBIIO 3apErHCTPH-
posano 6onee 25 nTHL,

ur. 6!, Pacnpenenexye oxorumueil mobniuu
M. merganser 1m0 monuuelckuM paltoHaM 3a
YETBIPE CE30HA OXOTEL.

dur. 62. Bee cenenns o noasneHuax M. albelius
¢ 1965 no 1973 r. Crnoinianie KPY»KKH YKA3BIBAKOT
MECTA PEryNAPHBEX BCTREY, OTKPBITBIC KPYHKKH
— MECTa HEepPEeryApPHLIX BCTPEY.

®ur. 63. Pacnpepeneuue C. olor npu ceMu
OXBATLIBABLIKNX BCIO CTPAHY YYETax.

Gur. 64. CymmapHas KapTa PACIpPOCTPAHEHUS
C. olor, noxaszmBalOILAA IIPOCTPAHCTBA, TAE
OCEHBIO, 3HMOH # BeCHOH peTyisipHO BCTpe-
yatorcs cram Donsuie 50, coorsercreenne 250
u 1.000 mrmn.

byr. 65. Pacopenenenue C. cygnus TIPH CeME
OXBATBIBABIIMX BCIO CTPAHY YIeTaX.

Pur. 66. CymmMapHas KapTra pacinpocTPaHeHHs
C. ¢ygnus, MOKA3BIBAIOINASA NPOCTPAHCTRA, IS
¢ 1965 mo 1973 r. perynapHo GBEIO 3aPErHCTPH-
popaHo Gonee 10 mTHU.

tbur. 67. CyMmMaphas KapTa pacnpOCTPAHCHHA
C. colwmbianus, MOKA3sIBAONIAN MPOCTPAKHCTBRA,
rae ¢ 1965 mo 1973 r. perynapio GBLIO 3aperw-
crpuposano Gonee 10 nTuu. Heperynaphoie
BCTPEYH OTMEUCHBI OTKPBITRIMH XPYKKAMH,

¢gur. 68. PacnpocrpadeHue F. atra IpH CeM#
OXBATHIBABIIKX BCIO CTPAHY YYeTax.

hur. 69. CymmapHasi Kapra pacnpocTpaHeHns
F, atra, NOKa3bIBAlOUIAs BCE NPOCTPAHCTBRA, THE
¢ centabpa no anpens 1965-1973 r. peryaapHo
6nUIo 3apericrpiuposato Gonee 100 mrHu.

®ur. 70. Pacopefienenne no obnactaM oxoT-
Huuel  pgobwiux  F.  afra, (cpemHMe uxcna
vyeThIpex ce30HoB ¢ 1968/69 mo 1971/72 r.)
Macwrab COOTBETCTBYST MHAMETPAM KDPYIKKOB
M YKa3bIBAET YKCNO ocobei (B Thicagax), Lludpo
B KPYXKax ykasepaioT %% obmux vHcen.

Qur. 71. BaxueiimHe yOeXHIRA HACTOALIHX
yTOK, Hpipkos, nebeneil 1 F. afra ¢ cenrabpa no
Maif B JlaHHM W Ha OKPYXaiOUHX ce BOJAX.

A (uepHBEIC): YpesBriHafMHO BAMHLIC YYACTKH,
rIe B TeYeHHe HECKOMBKHX MECALEE KAWOOTO
TOZA PEryIApHO BCTPEvarTesa nubo

1) Gonee 15.000 nTHU, BKIIOYAOWIMX [0
MEHBIICH Mepe ABE M3 BLIIUCO3IHAYCHHBIX
KATEropuii B oueHb DOJIBUIMX KOJIMHECTBAX,
Aubo

2) Oomee 25.000 OTHIL TOJNBKO OJHOH u3
kateropuit (B OOJLUIKHCTBE CHAYYaeE:
MOPCKHX YTOK).

B u C (uurpuxopadHbIe): O4YeHbL BaXKHLIE YHacT-
KM, TAC PEryJaApHO BCTPEUAIoTCA NHGO

B (ropuzoHranbHasi WTpHxopBka)> 1.500 A.

platyriyinchos, > 750 Bpyrux HACTOSIUMX YTOK,

>500 C. olor, =250 C. cygnus uf/unu> 100

C. columbianus,

mbo

C (BeprHxanpHas wrpixoska); 2,000 HeIpxoB
ufunu 2.000 F. arra. ['Oe WITPpHXOBKA TIOKPLIBAESY
obLIHpHbIE HENpPePLIBHLIE IPOCTPAHCTEA, MOTYT
BCTPEYATHECH HECKOJIbKO TAKHX KOHUSHTPALUM.

D (OTKpHITBIE KNETKH): MECTHOCTH BHYTPH
CTPAHL M H30IHPOBAHHBIE NPUMOPCKHE YacT-
KH, THE PeryJspHO BCTPEHRETCH PA3HO-
obpaszne puaoB, 0OBIYHO HOBOMBLHO HeDONBb-
HIHMH, HO MHOTOA M MHOTOMUCHEHHLIMHA
CTasIMH.
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dur. 72. PacnpeseneHue COAQHBIX H COJIOHO-
BUTEIX BOAHBIX TIPOCTPAaHCTE TyOuHOH MeHee
10 m. nyGHHA NOUYTH BCEX OPYTHX BON MEHEE
50 M.

dur. 73. Mecrononoxenne DONBIIHHCTRBA [PH-
BENECHHLIX B TEKCTE IMABLEI V reorpaHyuYecKHx
HAHMEHOBAHHIL.

dur, 74, Konmiecrsa HaCTOSIHX YTOK (B
THICAYAX), JAPETHCTPHPOBAHHEIE TIPH YYETAX ¢

camoeToB ¢ ceHTabpa 1966 r. no auBape 1973 1
Ha Mopckux oTMemsax y IOrmannuu (paiion A)
v B Pusarké€buur-Ouoppe (noapaiion Bb), x
YKA3bIBACT MECSUILl, B KOTOPHIC MPOBOXH/INCE
YUETEE C CAMOJIETOR.

ur. 75. OTHOCHTENBLHAS BAMHOCTE B Kayecrse
yOexHIE BOSOIUIABAIOEIHX ITHL OCEHBIO M 3HMOIT
48 BOJSHBIX IPOCTPAHCTE, THE 0X0Ta 3anpeLICHa
HIIH OrpaHWYeHa, H HX pacnpepensupe. Cw.
TEKCT cTp. 164.

Texerrr x Tabauuam

Tatn. 1. MeTeoponoruyeckue JasHLIE ¢ CYPO-
BOCTH 3uM ¢ 1965/66 no 1972/73 r. u uacrore
CHABHEIX BETPOB BO BpeMs COOTBETCTBYIOUIMX
Ce30HOB OXOTHl Ha HelpkoB. Io [Hatckomy
CrarucTHueckoMy EXeronHuky # cooBHIeHHAM
Tocynapcrsennoii Jlegoxonpuoit Cnyxosr, Tpu-
meyanue; «KoamuecTeo Mopozar =npoH3Be-
nense cpenneft temn. (°C) B mepHOOBl MOpoO3a
HA AJTHTEIHHOCTD ITHX MEPHOAOB B CYTKAX.

Tabn. 2. Yucio MECTHOCTEH, OXBAYEHHBIX Yyye-
TaMH € CYIIK B KAXIOM M3 YYETHBIX CE30HOB C
1965/66 mo 1972/73 r. Ona xaxgoro paiona
(cm. <bur.l) ykazano uuciIo mMecTHOCTEH, OXBa-
YEHHLIX B TedyeHHe 1-4, COOTBETCTBeHHO 35-8
MecANeB Ce30HA. BHH3Y YKA3aHO MHCIO MECT-
HOCTelf, OXBa4eHHLIX B TeYeHHe BCeX BOCHEMH
MecsaLes (NMPHMEHSETC A MECHYHBIX TIEPECHET-
HEIX kozhpunrenros). B npasoii rpade yka-
33aHBl TPOLEHTH TeOTrpadHYECKUX EOHHHI[, H3
KOTOPELIX NMOJYYEHbE JAHBIE YHETOB C CYLLH.

Tatur, 3. Ceozka y4eToB ¢ CAMOJICTOB C OKTADDS
1966 r. mo aupape 1973 r. Hasepxy: YHCAOC 4acoB
nomerafdacop  mafsopeHHit ¢ mapra IO
cenTadpb (cMm. JOENSEN 1973a, crp. 39, Ilpk-
jioxeHne 1), Opu yverax, OXBATBIBABIHHX BCIO
crpauy {cM. Tabm. 4), 1 Apyrux yyerax ¢ susaps
nmo anpeis. Bunzy: Yucno Mmecsanes, 8 KOTOPBIX
TPOBOJMANCE HADIIOAEHMS ¢ CaMOJIETOB B
K&OKOOM H3 pajioHOB (ECAH B TeveHHe ORHOIO
Mecala rola HPeJupMHATO GOMBILE OEHOTO
MOJITA, YHMCIO TOASTOR YKA3aHOo B ckoOkax).
O noppobuocTax cm. Tlpumoxenue 1, cTp. 198,

Tabn. 4. Jaunsie o HabIOAaTENECKOR OSATENb-
HOCTH M METEOPOTIOrHIeCKMY YCHOBHAR IIPH
OXBATHIBABIIMX BCIO CTpaHy yyerax, ASM:
AANTeRbHOCTL HabMioneHH#i ¢ camMoNeToB B
MHH, W MeTeOpONOTHYECKUE YCIIOBHSA (€ =r1pe-
BOCXOAHBIE, g=0NaronpuATHLIe, p=HeGnaro-
NIPHEATHEIE, CM. ¢TP. 17). GC: MUCHO ¢aMHKL, OXBa~
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YEeHHBIX Y4eTaMH ¢ cymu. TU: obuee uucio
OXBaYeHHBIX eau#Hi. — O reorpaduvecknx
paitonax, cM. dur. 1, crp. 11, BHu3y rpapryecku
u3oBpaxeHo pacupepencHie HalOmMIOOeHHH C©
CaMOJIETOB.

Tab:. 5. Obmee uncno yrok, nebenelt M Rulcyx,
yyTeHHbpIx B JaHHH ©[pH  EeBATH OXxBa-
THIBABIUX BCIO CTPaHy yyerax ¢ 1967 mo 1973 r.
O noapobuocTax B Hoabpe 1967 r. m supape
1968 r. cv1. JOENSEN 1968, crp. 24-27. Tlogpob-
HOCTH NMOCAGHYIOIMX Y4eTOB Aaubl B [Tpuox. 2,
cTp. 199. UHCIeHHOCTH MHOFOVHCICHHLIX BHIAOB
OKPYINIeHst Ha SNIBKaiiuy10 cOTHIO, 4 X O3HavaeT
1-49 Ty, JIma MaaQuHCIeHHEIX BHAOR YKA3AHEL
TOVHEIE KOAHYECTBA. IIpH 3THX OCBATH yHeTax
BBI0 yuTeHO NpRON. AeCcAThE MHUANHOHOB BONO-
TIJTABAROIMX TITHL,.

Fabn, 6. [laHHble, IPUMEHEHHEIE 1A MECHYHBIX
MePECUETHRIX KOMPIHUHCHTOB H30PaHHEIX BHIOB
¢ 1966/67 no 1972/73 r. Loc.: YHCIO MECTHOCTEH,
OXBAYEHHBIX B TEYCHHE BOCBMH MECALCB, Tie
BCTpeYancda COOTBETCTBYIOWMH BMA. — Ducks:
obee 4HCIO OTHI] COOTBETCTBYIOLUETC EBHAA,
YUTEHHBLIX B 3THX MecTHOocTAX (X 100).

Tabn. 7. Ipouenutsr nrry (0T 0buwiero uucna)
YYTCHHBIX CIIOCOOOM Y4CTA C CYLIH IIPH YCTBIPEX
OXBATBIBABINHX BCIO CTPAHY Y4YeTax B SHBape.

Tabs. 8. Mupexcel nomynsaiuil IeCTH BHIOB 3a
qeThIpe Tola. 1) MHAexcsl, oCHOBAHHLIE HA 00-
LUHX YHCISHHOCTHX 110 XOMOHHHPOBAHHLIM y4e-
TAM C CYIIH B ¢ caMOeToR, 2) MHaekch, ocHO-
BAHHKIE HA VYETAX ¢ CymH B 150 MeCTHOCTAX,
OXBAYGHHEIX YueTaMH BCeX Hdersipex rofon. 3}
Wupgexcer Ha ocHopammy 150 mecTHocTei -
MecTHOoCTel, OXBAYSHHEIX YISTAMH HIKEeYKa3aH-
HBEIX rogos: 196941970, 196941971, 1969+
1973. 4) Mupekcel, OCHOBAHHEIE HY Tex-xme 150
MECTHOCTAX + MECTHOCTAX, OXBAYCHHBIX Yy4e-
TAMH HIKEYKA38HHBIX EBYX TOHOB: 1969+ 1970,
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1970+ 1971, 1971 4+ 1973. Kpalinas rpada cupasa
ykaswlpaer amonuryny obméma BriGopxH (B
npoueHTax obmelt YHCHeHHOCTH).

Tabn, 9, KoneSanus nonynsumit ISTH BULCE B
HECKOJIBKHX PaifoHax, BRpaXeHHbIE B IPONEHTAX
oBIHeH NOMYIAUAK IPH YeThIPeX OXBATHIBABIINX
BCIO CTpPaHy y4eTax B sHBape (1969, 1979, 1971,
1973r1.). ¥ka3aHs! TONBKO LIDPE O 3HAYHTEN b
HBIX paiOHOE.

Tabn. 10a. Obwas oxoTHRYEN KobbINA KaXHOH
U3 YETBIPEX KaTEropnil YTHHBIX 3a INCCTEL CE30-
HOB, ¥ HHCTA (B THICAYaX) OXOTHHKOR, YOHBABIIHX
ATHL Kaxcaol #3 xaTeropuil 3a uersie cesoua (B
ckobxax). (JamWbie w3 oduupanbHON crTaTH-
CTHKH II0 OXOTE).

Taba. 10b. Yucno OXOTHHXOB (B COTHAX), B
1969/70 T. yOMBIIEX pa3Hble KOMOHHAIHH M3
YETBIPEX KATErOpHi YTHHEEX, YKA3AHHBIX B OXOT-
HUaux  OmmeTax. Muolli=A. platyrhynchos,
O-dabb.d. =«npyrie wmacrosmue yrkm», S.
mollissima, w O-div.d.=«apyrue usipru». QcHo-
BAHO Ha oTyeraXx ©T 88% BCexX BNanCABLEB
OXOTHHUNX ORIETOR ana odHHEATLHOR cTa-
THCTHKM O OXOTE,

Tabm. 11. B3a#MOOTHOIIEHHE MECTOXHTEILCTRE
OXOTHHKOB ¥ DpacOopefeneHus ux nobsyu (B npo-
yentax yOHTBIX YTHHEIX). [annbie za 1970/71 1.
- I: Yruuse, yGutee B npeAenax ofnacrH, u ux
pacnpefesieHHe B IPOLEHTAX N0 MECTOXHTENb-
CTBaM OXOTHHKOB. ~ 1I: OXxOTHHKH, KUBYIHHE
B O0macTH, H NPOLEHTHOE PaclpeieneHHe HX
noben. — A: B Toli-xe obaacth. — B: B cocen-
HEX obnacrax {cMm. ckoOkH B mesoit rpade). —
C: B apyrux oBrmacTax.

Tabn, 12. JaHHLIE U3 AHKETBE O «APYLHX HBIP-
kax» 3a 1966/67-1970/71 r. O mopgpobuocrsx,
cM. Texcr ¢Tp. 39. 3a 1966/67 r. HceaenoBaHue
OXBATHIBANO TONEKO 32 mojHuelickux paiioHa,
34 [pOYKE TOOb! — BCe PalioHbL.

Tabn. 13. Ouenxa oBiuieil YHCICHHOCTH OXOT-
Hudell JoObBMH  BHEOB KATErOPHE «HpPYTHE
HEIpK» 32 1967/68 1., ocHOBa#Has Ha 3anpocax
¥ 100% Bcex oxoTHHKOB M cay4aiiHo BHIGpaH-
HOM M3 HX oTBeToB 50-mpouenTHOM ofpasne
(B 06oHX CNyYasx TONLKO OXOTHHKOB, IOARBIIHX
AT CTATHCTHKH OT4eTel 0 Domee 10 yBHTEIX
OTHLAX).

Taba. 14. Janusie o craTHcTHYecKOl Hanex-
HOCTH OLIEHOK IODBIMH «APYTHX HBIPKOBY TIO
HONMUeHCKHM palionam.

Tabn. 15, Quedxa moBnud u 95-npouentHas
AoBepHTEbHAA TpaHuua (x100) nas xaxmoit
KATETOPHH « JPYTHX HEIDKOB» 32 MATL CE30HOB
(c 1966/67 mo 1970/71 r.). (Ha ocroBanum ankeT
oT 50% M3 yOauHBIX OXOTHHKOB, 34 1966/67 .
13 32 noanueickux palionor — oM. cTp. 44 —a za
Apyryue TOREI H3 BCeX MOJHHERCKUX pailoHoR),

Tabn. 16. Janeele 0 HAOEKHOCTH OLEHOK IO
BHAAM «APYTHX HACTOAIMIMX YTOKY 3& 1969/70 o
1971/72 r. Bepxuag 4acTe: pacmpegeneHse ob-
JIACTEH IO YeThIPeM KaTerOpPHAM YaCTOTEHI BHOOB
(cM. Taxxke crp. 42), HixaAx vacTs: Yucio ob-
JlacTeilfl B Tpex KaTerOpHAX MO COOTHOLIGHHIO
MEXKIY BepXHeH/MKHel 935-DpoueHTHOR HoBe-
PHTENLHOH rpamuueii,

Tabmn. 17. Ouenxa oxoTHHEYCH NOGBIMH «ApYEHX
HACTOALNMX YTOK» Ha JATCKHX OCTPOBax, B
IOTtnaunui ¥ no Beelt crpade 3a TPH cezoHa,
Ofwaa yHCreHHoCTh M0 OGHUHALHOK CTATH-
CTHKE 10 OXOTHH4el moGromue. Obpasew: xomu-
YECTBO YTOK, KyNJAEHHBIX TOPIyoIel IHubIO
thupmoit. JloBepuTENbHbIE TPAHMIEL 95 %,

Tabn. 18. ecrs BasxHeHIHX BUIAOB YTHHBIX M
HX NPOLEHTHAs MOMI OF ODHIEH uHCIEeHHOCTH
OXOTHMYCH HOOBIMH YTHHBIX B KaXIoH H3 06-
aacTelf (cpeAHHe uMCna 33 OXOTHHYBLH CE30HBT
c 1967/68 no 197172 r.).

Tabum. 19. Komudectso yTok ¥ F. afra, XymoneH-
HBIX ¥ OXOTHHKOB TOPIYIOWE NHYb1o bHpMOil
MeLLER & MELGAARD B Konenrarene c 1968/69
no 1972/73 r. (e corsax). JaHmeie HCHOIB30-
BAJHCh HAA OLEHOK MECHYHOTO DACHPENESIEHHS
Ka»ZOore BHAA, H JJs aHajH3a cocraBa IIo
BHA2M «APYTHX HACTOXIINX YTOK» (CmM, cTp, 45).

Tabn. 20. Yucno noceureHuit (pa3 » Hemesro)
TOProBUEB AHYBLI0 B KoNeHIareHe, H HPOHCXOHK-
IeHHe MaTepuana OCMOTPCHHEIX HEIPKOB 3a
NATE CE30HOE 0XOoThl (¢ OkTAGps no despais
1968/69 nmo 1972/73 r.).

Tabn, 21. YacToTa (MHMCNO MecsLEeB) DasHbIX
BEJIHYMH MECAYHBIX OOpPa3LOB [RECATH BHIOB
YTHHBIX B MATepHase, MOAYYEHHOM OT TOPrOB-
LEE NHYBIO B TeuyeHHe 25 mecanen.

Tabn. 22. Ce30HHOE H MECAYHOE DACTIPEASIEHME
HBIPKOB, OCMOTPEHHBIX Y TODTOBLUEE AAYBID B
TeyeHWe IATH CE30HOB OXOTHI {¢ OKTAGpA mo
¢espans, ¢ 1968/69 o 1972/73 r.).

Taba. 23. Ieorpadmueckoe pacnpefeneHue HO
ajgpecam OXOTHHKOB HBLIPKOB, OCMOTDEHHBIX Y
TOPTOBHER MAUYBIO B TE4CHHE IATH CE30HOB
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oxoThl (¢ okTabpa no despans, ¢ 1968/39 no
1972/73 r.).

Taba. 24. UHCIO HACTOMIHX YTOK, OCMOTpEH-
HEIX ¥ TOProBLUEB OU4blo B Konenrarene, H npo-
LUeHTHL Mojojsix ocobeif 3a TpM ce3oHa (c
oxTaBps no mexabpe, ¢ 1970/71 no 197273 r.).

Tabn. 25. Pacnpepenesue no BO3pacTy H HOIy
y 8. mollissima, M. nigra 1 M. fusca, nornGiumx
npH HedTAHBIX Kartactpodax. Y ABYX BHAOB
Melaunifta BKITIOMGHBI TOALKO LENLIE IITHLERL, A
He ofpa3iUsl XPLINLEeB,

Ta6n. 26. Tpouentsl Momonmix ocobeit y S,
mollissima, M. nigra u M. fusca, yOUTBIX OX0T-
Hukamy H norufumx or medru. Ipomopuus
13 OXOTHHYEH MODLIYH OCHOBAHA Ha IIONYYEHHOM
OT TOPIOBIEB OHYBIO MaTepHane oT Aekabps,
aupapa H deepanis. B mocnepHHe 4eTbIPE M3
Ce30HOB, Korma ObINM MONyYeHb! HAHHLIE OT
ABYX HedTAHBIX KaTacTpod, IPHMEHAINCE CPEA-
HHe BeTHYHHEL.

Tabn. 27. Mecaunoe pacnpesenenne (B npo-
ueHTax obmero uucna) A. crecca u A. penelope,
yYOHTBIX OXOTHHK&MH M HPHCHAHHBIX TOPrOBLY
ANYBIO H3 yeThIpex paiionos Ces. u 3am. FOTnasn-
IFH B TeYeHHe YETHIPEX Ce30HOB OXOTEHL

Tabn. 28. Ceoaka HuhopMALMH O THE3AYIOHINX,
THHAIOMNK, OCEHHHUX, BHMHHX M BECEHHHX
MAKCHMaTLHBIX MOMyIaumiX YTOK {33 HCKIoye-

uneM A. strepera M N. rufina), nebened v F. atra
B [Mauuu, oneHeHHOH /J0CmlYe OXOTHHKOB B
Janus, M OUeHeHHO! YHCICHEOCTH NepeNneTHREX
ronynsuuit, aumyromux 8 Espone (3a nexknoue-
uveMm Mraneu, BankaHCKOre DONyOCTpOBa,
ApcTpuy, YexocnoBakul, PyMbIHHY, USHTPANL-
HOH u IOKHOI esponeiickoit wacts CCCP).
Haupste oT xoHpa 1960-x ¥ wayama 1970-x
rofos. P:= OXpaHCHHbIE BUBT.

TaGn, 29. Csozxa oburero reorpathuyecxoro
pacopocrpanenus (ciea) H BmGopa ybemuiy
(cnipaba) He THEIAYIOWKX fONyNALuil YTOK,
nebeneit u F. atra 8 Jannu. B npasoit vacth, X
yKasplpacT GONBLIIYIO YHCISHHOCTE ik GoJib-
Yo A010 OfIel monynsiuH, X — PeryJapHoe
MOABJICHHE, HO MEHEe 3HAYMTENBHYIO YHCHASH-
HOCTh WAM AONI0 obueil nomymsauud, 4 OT-
CYTCTBHE CHMBOJIA O3Ha4aer, 4Te BHA nubo He
BeTpeyaeTcs, AMG0 BCTpedaeIcs HEPETYJIAPHO,
M COCTABJIAET TOJEKO HHUTOXKHYIO HOuIo obuel
TEQMY IISILMH.

Taba. 30. TIpuCiausATenbHble TJIOIWEALH Ype3-
BpaliHO BaXKHEIX M O4EHB BAXHEBIX BOJSHBIX
npocTpaicTe B Janun (Cp. ¢ YEPHBIMIL H WITPH-
XOBaHHBIME IpocTpancTeamMu B Pur. 71). B
npapoii rpade yxasana IpubIH3HTENBHAS [0-
1A b, HMEIOLIAL 3HAYEHIEE TOIBKO AN YETHIPEX
BULOB MOPCKHX YTOK (CI. hyemalis, M. nigra, M.
Jfusea u S. mollissima).

TekeThl X NPHAOKEHHAM

TIpunoxenne 1. YueTsl ¢ caMomeTOB ¢ OKTabpa
nio anpenk 1966-1973 r. O kaxgoM MoNeTe GAHEL
cTeRYIOIHE CBENCHHA; &) JATa, &) MeTEOPOMOTH-
yeckne ychopua (I=wueBnarompustuste, Ii=
GnaronpuaTHsie, o He [l =mnpesocxoause, cM.
TaKke cTp. 17), ¢} oXBavyeHHBIE YYETOM ROApaki-
OHBEl U WHTEHCHBHOCTH Habmropenuit (I =onHo-
KPaTHBIH MaplpyTHBId Y4YeT, MAH OXBaveHO
meHpIe 25 % naomany yoexulia BOAONIABA~
OHMX ATHI, 2=o0xBa4eHo 25-75%, u 3 =oxBa-
yeno 75-100%), d) ofmas JAHTENBHOCTD
noneTa/anurenpsocTs HabnioneHnlt (vac/Mun).
O noapa3zneneHuN narTckkx sog oM. Pur. I,
crp. 11,

Hpumoxenue 2. PeaynbTaThl OXBATHIBABLIHX

194

BCIO cTpamy yuetoe. Yucno yrox, sebemel u
JIBICYX, YYTEHHBIX B KaX/OM OTASARHOM paiioHe
u no Beeit JaHuu IIpH CeMH YYETax, OXBaTsl-
BABINHX BCIKD crpany. [Af MHOTOYHCIEHHBIX
BUJOB KONHYECTSA YKa3aHsl B THICAYax (c
OKPYFIEHHEM Ha OMHKaiiluylo COTHIO), X O3Ha-
yaer [-49 nTHL. i Tpex CpaBHHTENEHO Masno-
YHCACHHEIX BUHOE YKA3AHEL TOYHBIE KOJIMYECTRA.
Ilas Tpex pefikux BHAOB B NepBolf OTAENbHOM
TabnKUe yka3aHo ToapKe oflee YyHCIO NDH
KaMAOM U3 YYSTOB.

Tpuaoxenue 3, Ilepeyens NAaTHHCKUX, AR~
CKHX, AATCKEX H DPYCCKMX Ha3paHmil BHOOB M
HOJBHIOB, 0OCYKOSHHALIK B 3TOH CTaThe.
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Appendix 1. Aerial surveys Oct—April,
1966-1973.

For each flight the following information is
given: a) date, b) weather conditions {I=poor,
II=good, but not lI==excellent, see also p.17),
¢) sub-districts covered and degree of coverage
(L=transect flight or less than 25% of the
waterfow! habitat covered, 2#325-75%) covered,
and 3==75-100% covered), d} total flying time/
survey time (howrs:minutes). For division of
Danish waters see Fig. 1 p. 11.

1966
18. Oct. 111, Bb2, Be3, Bd3, Cal (2:30/2:00).
12. Nov. II, Cal, Cc3, Cd3, Ce2, Cg3 (4:00/3:30).

1967

13.-14. Jan, I, Ca2, Cb2, Cc3, Cd3, Ce2, Cg3
(5:30/5:20).

14.Jan. II, Aa3, Ab3, Ac3, Ad3, Ba3, Bb3, Be3,
Bd3, Cal (5:00/4:30).

16.7an. 11, Eal, Eb2, Ec2, Ee2, Ef2, Fa3 (5:00/
4:40).

12. Feb, 111, Fb2, Fc2, Fd2, Fe3, Nal, Sal, Sb3
(3:00/2:45}.

13. Feb. ITI, Ba2, Bb2, Bc3, Bd3, Ca2, Cdl, Cf2
{3:30/2.:20).

15. Feb. II--1II, Aa2, Ab2, Ac2, Ad2 (3:30/1:50).

November 1967, see JoEnsen 1968, total 44:00/

41:40 hours, Surveys in all coastal sub-
districts except Ch, Da, Ra, Rb.
1968

January 1968, see Joensen 1968, total 45:00/
40:20 hours. Surveys in all coastal sub-di-
stricts except Ch, Da, Mb, Rb.

10. Oct. II-111, Ea3, Eb3, Ec3, Efl (3:40/3:20).

19. Qct. 111, Fb2, Fe3, Sb3 (2:50/2:30).

November 1968, see Figure 2, Table 4. Total
63:20/50:30. Surveys in all coastal sub-di-
stricts except Ch, Da, Ta.

12. Dec. II-111, Fb2, Fc3, Sb1 {1:50/1:40).

19. Dec. III, Fb2, Fc3 (1:30/1:20).

1969

January-February 1969, see Figure 2, Table 4.
Total 60:45/44:05 hours. Surveys in all
coastal sub-districts except Ch, Da.

March 1969, see Figure 2, Table 4. Total
40:15/28:55 hours. Surveys in all coastal
sub-districts except Ch, Da, Ja, Jd, Ka, Kb,
Ma, Qa, Ta.

3. April III, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3
{4:45/3:45).

24. April 1II, Bc3, Bd3, Cf2, Ef1, Gal (3:25/2:20).

6. Oct. 111, Cel, Ce2, Cf3, Ce3 (3:35/3:00).

11. Oct., 1T, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3, B3
(5:10/4:00).

25. Oct. H-III, Fa2, Fb2, Fc3 (2:45/2:30).

28. Qct, [I-111, Bd3, Ca3, (b3, Cc3, Cd2, Cf2
(4:10/3:05).

November-December 1969, see Figure 2,
Table 4. Total 77:25/52:15 hours, Surveys in
all coastal sub-districts except Ch, Da, Ta.

13. Dec. II-1X1, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3
(5:00/3:15).

19. Dec. II, Be3, Bd3, Cal {2:35/1:15).

1970

January 1970, see Figure 2, Table 4. Total
49:00/43:35 hours. Surveys in all coastal
sub-districts except Ta.

12. Feb. 11, AaZ, Ab3, Ac3, Ad3, Ba2, Bb3, B3,
Bd3 (3:30/2:50).

27. Feb. 11111, Eb2, Ef2, Fa2 (2:15/1:25).

2. March II, Fa2, Fb2, Fc3 (3:05/2:45).

14. March 11T, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3,
Bc3, Bd3 (5:20/3:30).

20. March 11T, Ca2, Cb2, Ce2, Cf2 (6:00/3:00).

2. April II, Mal, Oa3, Ob3 (5:50/2:30).

20. April II, AbI, Ac3, Ad3, Ba2, Bb3, Be3, Bd3
(5:00/4:10).

9. Oct. ITI, Fb2, Fc3, Fd2 (3:05/2:25).

18. Oct. 11, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3, Be3,
Bd3, Cf2 (5:55/4:10).

12. Nov. II-II, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3,
Be3, Bd3 (5:45/5:05).

2. Dec. IHI, Fa2, Fb2, Fc3 (2:45/2:25).

15, Dec. 11X, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3, B3,
Bd3 (4:55/3:40).

1971

January-February 1971, see Figure 2, Table 4.
Total 68:50/49:45 hours. Surveys in all
coastal sub-districts except Ch, Da, Ta.

23. Feb. ITI, Aa3, Ab3, Ac3, Ad3, Ba2, Bb3, B3
(7:00/3:40).

10. March II, Ebl, Ef2, Fal (1:30/0:55).

30, March I, Aa3, Ab3, Ac3, Ad3, Bal, Bb3, Be2
(6:05/4:55).

12. Qct. 11111, Fa3, Fb2, Fc3 (4:15/3:45).

13.~-14. Oct. II-1II, Aa3, Ab3, Ac3, Ad3,
Bb3, Be3, Bd3, Ca3, Cb2, Cc3, Cd2,
Cf3, Cg3 (18:15/14:25).

3. Dec. 11, Eft, Fa2, Fb2, Fc3 (2:10/1:45).

Ba2,
Ce3,

1972

January, see p. 17. Total 25:05/20:45 hours. Sur-
veys in the following sub-districts: Cc2, Ce2,
Cf2, Cg3, Eal, Eb2, £c3, Edl, Ee3, Ef3, Fal,
¥b3, Fc3, Mal, Oa2, Ob2, Ral, Sbl.

13. March i, Aa3, ADb3, Ac3, Ad3 (4:55/2:45).

28. March I, Eb1, Ed1, Ee2, Efl (2:20/1:55).

7~8.Dec. Ill, Aa3, Ab3, Ac3, Ad3, Ba2, Bbz,
Be3, Bd3 (7:15/4:00).

1973

January-February 1973, see Figure 2, Table 4.
Total 74:00/55:25 hours. Surveys in all
coastal sub-districts except Ch, Da, Ta.
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Appendix 2. Results of country-wide surveys.

The number of ducks, swans and coot recorded in each district A-T and the whole of Denmark in seven country-wide surveys. For the common
species and the total figures are given in hundreds (rounded to nearest hundred}, and x indicates 1—49 birds. For three less common species the
actual numbers are given, and for three rare species only the total in each survey is given in the first separate table.

Rare species Nov. 1968 Jan. 1969 March 1969 Nov. 1969 Jan. 1970 Jan. 1971 Jan, 1973

A. quergueduln 12 - - 43 - - 11

A. strepera 3 - 2 - - - 5

N. rufina - - 2 3 - - -
NOV. 1968 A B C D E F G H J K L M N O P R S T Total
A. platyrhynchos 336 297 34 1 7172 9% 24 82 22 39 81 09 20 72 30 14 1738
A, crecea 122 29 24 x 1 5 6 - 6 X 3 3 - 1 1 5 1 X 206
A, acitta 10 yA 6 - - - - X 2 X X X - b x X - - 21
A. penelope 223 116 52  x 2 4 X x 2 3 x 1 X 1 x 4 6 x 415
T. tadorna 164 1 7 x 29 1 X - 1 X - X - 1 - X X - 205
A. ferina - x 28 - X 2 1 - 8 X x 16 1 22 x 3 1 X 83
A. fuligula X 1 21 - 5 21 5 2 120 28 11 195 54 90 112 115 12 3 794
A, mariln —~ - x 193 - 24 52 x - 175 1 2 1 x - - 1 1 x 450
Cl. hyemalis § - - X - 1 1 - - 1 13 - 1 X 7 - - 3 1 27
M. nigra W@ 2 - 3 - 481 199 - - 36 48 - x 13 X - X 82 X 864
M. fusea - - - 3 - 211 16 - - 1 44 - 4 1 - - - 94 x 374
S. mollissima 518 - x - 1287 2102 - - 320 573 - 67 382 7 - 7 561 1 5827
B. clangula 1 5 499 - 22 34 1 ~ 91 40 - 19 2 41 1 12 15 1 782
M, serrator X - 282 - 4 4 x b 13 1 1 3 X 7 - 8 3 x 327
M. merganser - 1 10 - X 1 5 - 1 X X 1 - X 1 2 X X 22
C. olor X 39 16 - 13 53 2 T 17 36 x 125 14 110 X 64 16 X 505
C. cygnus - 4 22 -~ X X X X x 5 - 3 x 2 X 1 1 - 38
F. atra 1 X 84 617 X 3 124 20 6 194 383 2 505 31 500 6 190 31 1 2699
A. clypeata 1 - - - - - 4 - 12 - - 19 - 4 - 220 - 62
M. albellus - - 35 - - - - - - - - 6 - 75 19 - - 138
C. columbianus - 427 - - - - - 2 10 - - - - - 20 - 459
Total (X 100) 1377 578 2163 2 2154 2689 133 33 1070 1198 59 1023 501 898 141 486 858 22 15385
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NOV. 1969 A B C D E F G H 1 K L M N O P R 5 T Total
A.platyrhynchos 4 217 195 214 1 48 40 107 18 155 39 9 122 7 78 26 103 49 12 1442
A. crecca 88 15 30 - - 1 3 - 6 x 1 12 1 1 2 5 2 X 167
A. acuta 3 49 1 - - 1 - - X - - 1 - 1 - X - X 56
A. penelope 98 23 73 - 2 18 1 - 2 4 - 5 x 27 X 1 5 - 261
T. tadorna 64 1 1 - 8 3 x - 1 I - 1 x 2 X x i X 91
A. fering - X 14 - - - 2 - 3 1 x 16 1 12 1 5 x X 57
A. fuligula - 4 139 - 5 6 6 x 119 24 17 147 63 219 71 123 6 2 953
A. marila = - X 70 x 156 13 X - 77 32 - 20 1 18 - 4 3 - 392
CL hyemalis S - X - - 4 X - - 1 2 - 1 1 8 - X 3 X 20
M. nigra s 329 37 28 - 559 149 - - 18 2 - 6 67 X - - 91 X 1286
M. fusea — X X 3T - 84 40 - - 6 10 - 2 11 X - - 60 - 244
S. mollissima 229 - x - 986 931 - - 102 181 - 14 383 10 - 2 373 1 3213
B. clangula 1 34 138 - 12 11 2 - 42 25 - 28 2 46 x 9 11 1 363
M. serrator - 27 155 - 3 G X - 3 3 - 7 x 11 x 1 2 b 220
M. merganser - 1 x - - - X - 2 1 - 1 X X x X X - 26
C. olor x 37 14 - 16 57 i X 17 37 - 128 12 125 X 43 11 i3 497
C. cygnus - 11 4 x X - 1 - 1 2 - 3 2 2 X 1 x - 27
E. atrn l, x 78 470 - 20 104 15 2 318 196 x 432 36 132 3 118 46 1 2070
A. clypeata 149 11 - - - 12 - - - - = 32 - 1 1 - - - 272
M. albellus - - - - - - - - 2 - - - - - 2 3 - — 7
C. columbianus - 47 68 - - - - - - - = - - - 3 - - - 1051
Total (X 100) 1030 542 1397 1 1903 1379 139 20 876 558 28 946 586 791 105 414 662 18 11398
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JAN. 1970 A B C D E F G ] K M N O P R S T Total
A platyrhynchos ¢ 52 25 75 - 131 59 64 112 41 72 43 79 1 76 40 19 895
A, crecea - - - - - - X b - - - - - - - - X
A. acuta - - - = - - - - - - - - - - - - -
A. penelope x - - - - X X - - - b - x - X
T. tadorna 4 - - - 20 1 - x x - 3 - - - - x 28
A. ferina - - & - X 1 2 56 14 4 b'e 7 - 8 4 X 101
A. fuligula 1 x 46 - 18 55 1 172 213 227 98 291 4 694 123 19 1962
A, marila = 4 - 2 - 16 236 - 417 250 4 51 15 - 2 44 3 1064
Cl. hyemalis S 1 - - - 14 2 - x 9 8 1 76 - 1 3 8 122
M. nigra w 49 55 49 X 346 198 - 5 6 2 173 2 - 2 165 X 1054
M. fusca —= -~ - X - 6 38 - 55 7 3 39 1 - b'e 33 x 183
§. mollissima 581 - 5 x 1048 1221 - 715 296 20 849 3 - 2 678 x 5420
B. clanguia 19 6 48 - 60 48 1 76 51 52 10 66 -— 7 28 4 914
M. serrator 9 x 13 - 10 16 % 53 14 15 5 14 - 1 18 x 169
M. merganser 34 8§ 52 «x 20 55 2 23 G 15 2 39 - 13 12 x 282
C. olor X 11 11 - 22 116 1 27 42 237 12 134 x 69 11 X 692
C. cygnus - 3 6 - 10 2 2 3 3 30 8 33 x 6 2 - 108
F. atra x 17 94 - 43 66 19 250 84 498 102 251 1 136 29 3 1593
A. clypeata - - - - - - - - 11 - 10 - - - - - 21
M. albellus - - - - - - 1 - - - - 148 - 272 - 4 425
C. columbianus - 4 35 - - 15 13 7 - 158 110 25 - - - - 407
Total (X 100) 754 126 84 x 1764 2114 93 1966 1036 1189 1397 1013 6 1020 1191 58 14595
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JAN. 1971 A B C D E F G H ] K L M N Q r R S T Total
A. platyrhynchos T 132 75 189 1 126 41 109 10 73 29 127 19 58 19 67 30 16 1124
A. crecea X X 1 - - b'¢ 1 X 1 - - 1 - - - - - 5
A. acuta - - - - = b'e -~ X P X - - - - - - - - X
A. penelope - 2 x - 2 1 - - - 2 - - - - = - 1 - 7
T. tadorna 141 - 1 - 40 4 X - - X - x - X - X X - 187
A. ferina - - 2 - - 1 X - 2 3 - 6 2 10 - 3 2 X 30
A, fuligula X X 9 - 14 49 11 X 124 96 x 225 160 301 2 254 50 32 1327
A marila = - - - - 22 40 - 353 6 - 1 X 1 - X 15 2 441
ClL. hyemalis = - 1 - 3 1 - - 7 10 - 1 x 26 - x 2 10 59
M. nigra w120 - 3 X 734 27 - = 6 8 - X 26 - e i 29 X 954
M. fusca - - - 1 - 193 8 - = 4 1 - 1 3 - - - 17 x 228
5. mollissima 514 - x 1 1122 701 - - 166 424 - 10 282 2 - 11 114 2 3348
B. clangula 7 2 154 - 49 25 3 X 36 23 - 30 4 51 X 14 11 6 415
M. serrator X 1 30 - 6 11 X X 13 17 - 68 x 38 - 1 X 3 188
M. merganser 1 31 60 11 18 3 x 16 i1 0x 15 1 41 x 4 13 1 228
C. olor 1 10 20 - 27 26 2 X 17 39 x 157 13 74 x 33 16 1 436
C. cygnus - 4 13 -~ 8 2 1 1 1 5 - 18 3 16 1 4 X - 78
F. atra l X 3 79 8 47 6 2 ap 2006 x 356 61 118 «x 70 2 5 1048
A. clypeata - - - - - 1 4 - - 0 - - - - - - - - 15
M. albellus 1 - 6 - - 22 1 - 7 - - - - 253 - 204 - 7 501
C, columbianus -~ 1531 478 - 30 4 4 - - 2 - 25 10 25 - - - - 729
Total {X 100) 916 130 565 2 2358 1001 137 14 907 875 9 1015 576 739 23 465 304 78 10114
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JAN. 1973 A B C D E F G H ] K L M N O P R S T Total
A. platyrhynchos ‘] 102 157 222 1 142 89 33 5 98 30 4 102 9 78 73 9 21 9 1270
A. crecea X X 1 - X 1 I =x 1 X - - - - X X - - 5
A. acuta - - - - - X X - X X - x - - - x - X 1
A. penelope 1 5 18 - - 3 - - X X - 3 X - - ~ - - 30
T. tadorna 72 i 10 - 32 5 X - 5 3 - 1 X X - x 1 X 130
A. ferina X 3 16 - - 5 1 X 6 2 X 6 2 i4 3 12 1 1 71
A. fuligula b3 1 16 - 32 109 2 X 132 55 - 64 36 70 161 218 36 14 947
A. marila = 2 - X - 4 187 Xx - 567 9 - - - X X X 40 X 809
CL hyemalis S 5 - - - 1 2 - - 29 59 - X 1 9 - X x 4 110
M. nigra w728 x 21 x 505 65 - - 50 21 - 30 19 4 - - 38 - 1481
M. fusca - - - 2 - 22 21 - - 1 1 - 2 2 X - - 6 - 67
S. mollissima 418 - - x 733 1399 - =~ 513 594 - 6 475 5 - 6 359 X 4508
B. clanguln 3 35 218 39 85 1 x 89 51 - 51 7 53 12 10 12 2 670
M. serrator x 1 25 - 1 19 X X 18 15 - 8 2 20 - 5 2 1 117
M. merganser 1 60 9% - 1 15 11 1 10 6 - 12 1 5 2 & i 1 232
C. olor x 36 30 x 15 58 1 X 17 27 - 138 13 102 x 38 13 1 489
C. cygnus x 13 7 - 7 4 X X i 4 - 9 1 8 bis 1 X - 57
F. atra x 57 235 - 17 195 7 1 137 166 x 231 61 97 28 152 38 2 1425
A. clypeata 2 - - - 15 - - - - - - - - - - - - 17
M. albellus 5 - - - - 25 - 2 8 - - - - ~ 14 152 - - 206
C. columbianus - 571 456 - 77 - - - - 1 - - 4 4 - - - - 1113
Total (X 1003 1333 376 926 2 1553 2263 57 8 1674 1053 4 663 631 465 280 541 568 35 12431

€/61-6961 Eewmag] Ul suofie[ndog [MOJIOITAL



Anpers HoLM JOENSEN

Appendix 3. List of scientific, english, danish and russian names of the main species or

subspecies treated in this report.

Scientific name

Anas platyrhynchos platyrhynchos
LiNNARUS

Anas crecca crecca LINNAEUS

Anas querguednla LINNAEUS

Anas strepera LINNAEUS

Anas acuta LINNAEUS

Anas penelope LINNAEUS

Anas elypeata LINNAEUS

Tadorna tadorna (LINNATUS)

Aythya ferina {LinnNaEUS)

Aythya fuligula (L1NNaEUS)

Aythya marila marila (LINwaEUS)

Netta rufina (ParLas)

Clangula hyemalis (LINNAEUS)

Melanitta nigra nigra (LINNAEUS)

Melanitte fusca fusca (LINNAEUS)

Somateria mollissima mollissimn
(Linwagus)

Bucephala clangula clangula (LINwAEUS)

Mergus serrator serrator LINNAEUS

Mergus merganser merganser LINNAEUS

Mergus albellus LinnaEUs
Cygnus olor (GMELIN)

Cygnus cygnus (LINNAEUS)

Cygnus columbianus bewickii YARRELL

Fulica atra atra LINNAEUS

English

Mallard

Teal

Garganey
Gadwall

Pintail

Wigeon

Shoveler
Shelduck
Pochard

Tufted Duck
Scaup
Red-crested Pochard
Long-tailed Duck
Commmon Scoter

Velvet Scoter

Eider

Goldeneye

Red-breasted Merganser
Goosander

Smew

Mute Swan

Whooper Swan
Bewick’s Swan

Coot

Panish

Graand
Krikand
Atlingand
Knarand
Spidsand
Pibeand
Skeand
Gravand
Taffeland
Troldand
Bjergand
Radhovedet And
Havlit
Sortand
Flajlsand

Ederfugl

Hvinand

Toppet Skallesluger
Stor Skallesluger
Lille Skallestuger
Knopsvane
Sangsvane
Pibesvane

Blishane

Pyceknit

Kpsaxsa
HHPOK-CBHCTYHOK
YHPOK-TPECKYHOK
Cepasn yrra
LHutoxBocTh

Causib
HIxpoxkoxHocKa
Tleranka
KpacHoronosslit HeIpox
Xoxnaras 4epHETE
Mopckag YepHeTE
KpacHoHOCEIH HBIpoK
Mopsarka

Cunbra

YepHulii Typuad

QOOBIRHOBSHHAS Tara
OOBIKHOBEHHEIH TOr OIS
OnuHHoHOCHHE Kpoxalb
Bosnsinoii kpoxank
JIytox

JleGenp-1Hay
JieBenu-KIHKYH
TyHApOBHI Nedenb

Hrlcyxa



Part 3. Jergen Fog: Dispersal and Survival of Released Mallards. (Anas platyrhynchos L.).

No

No 2.

No 3.

No 4.

No 5.

No 6.

No 7.

No

No

No

No

No

No

8

5,

6.

Pp. 1-57. 1964.
Jergen Fog: The Mallards from the Estate of Kongsdal. pp. 61-94. 1965.

P. J. H. van Bree, Birger Jensen, L. J. K. Kleijn: Skull Dimensions and the Length/
Weight Relation of the Baculum as Age Indications in the Common Otter. pp
97-104. 1966.

Helge Walhovd: Reliability of Age Criteria for Danish Hares (Lepus europaeus
Pallas). pp. 105-128. 1966.

Vol. 5.
Mette Fog: An Investigation on the Brent Goose (Branta bernicla) in Denmark.
40 pp. 1967.
Jorgen Fog: List of Recoveries in Denmark of Birds Banded Abroad and Handled
through the Game Biology Station 1955-1964. 44 pp. 1968.
Poul Valentin Jensen: Food Selection of the Danish Red Deer (Cervus elaphus L.)
as Determined by Examination of the Rumen Content. 44 pp. 1968.
Birger Jensen: Preliminary Results from the Marking of Foxes (Vulpes oulpes L.)
in Denmark. 8 pp. 1968.
Anders Holm Joensen: Wildfowl Counts in Denmark in November 1967 and January
1968 — Methods and Results. 72 pp. 1968.
Birger Jensen and Lise Brunberg Nielsen: Age Determination in the Red Fox (Vulpes
vulpes L.) from Canine Tooth Sections. 16 pp. 1968.
Holger Madsen: Sexing Day-old Game Pheasant Chicks. 8 pp. 1969.

Vol. 6.

. Inge Hoffmeyer: Feather Pecking in Pheasants — an Ethological Approach to the

Problem. 36 pp. 1969.

. Mette Fog: Studies on the Weasel (Mustela nivalis) and the Stoat (Mustela ermi-

nea) in Denmark. 14 pp. 1969.

. Mette Fog: Haunts in Denmark for White-fronted Goose (Anser albifrons), Bean

Goose (Anser fabalis non brachyrhynchus) and Pink-footed Goose (Anser fabalis
brachyrhynchus). 12 pp. 1971.

. Jorgen Fog: Survival and Exploitation of Mallards (Anas platyrhynchos) Released

for Shooting. 12 pp. 1971.

F. Abildgérd, Johs. Andersen & O. Barndorff-Nielsen: The Hare Population (Lepus
europaeus Pallas) of Illume Island, Denmark. A Report on the Analysis of the Data
from 1957-1970. 32 pp. 1972.

Ole Barndorff-Nielsen: Estimation Problems in Capture-Recapture Analysis. 22 pp.
1972.

. H. Strandgaard: An Investigation of Corpora lutea, Embryonic Development, and

Time of Birth of Roe Deer (Capreolus capreolus) in Denmark. 22 pp. 1972.

. Anders Holm Joensen: Oil Pollution and Seabirds in Denmark 1935-1968. 24 pp.

1972.

. Anders Holm Joensen: Studies on Qil Pollution and Seabirds in Denmark 1968-1971.

32 pp. 1972.

Vol. 7.

. H.Strandgaard: The Roe Deer (Capreolus capreolus) Population at Kale and the Factors

Regulating its Size. 205 pp. 1972.
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