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Introduction

There has been pollution of the seas by
oil ever since it was first transported by
sea, and in recent decades the great in-
crease in amounts of oil transported and
consumed has caused a disconcerting in-
crease in the number of cases of oil pol-
lution.

Amongst the damages caused by oil to
marine plant and animal communities,
the oiling of birds (usually with fatal
consequences) is one of the most striking.
The effect of oil pollution in reducing
bird populations has been shown in seve-
ral cases in other countries.

In Denmark, pollution of the sea by oil
has been a serious problem for decades.
Large numbers of seabirds, particularly
seaducks have died, causing understand-
able concern among hunters and ornitho-
logists.

During most of the year, Danish wa-
ters contain concentrations of birds (es-
pecially seaducks) which are amongst the
greatest in Europe. Shooting of waterfowl
for sport is of great importance, and this
is one reason for the interest given to the
oil pollution problem. Recording of oil
pollution cases was begun as early as the
1930’s, and material is available from the
last decades which enables an outline to
be given of the nature of the problem in
Danish waters.

In 1968 the Game Biology Station be-
gan investigations on the populations of
diving ducks in Denmark. The studies
also included systematic registration of
cases of oil pollution with seabirds in-
volved. The objective was partly to esti-
mate the total number of seaducks killed
by oil, and hereby evaluate the effect of
this mortality factor on populations, and
partly to gather data concerning the spe-
cies- and sex-composition and age-distri-
bution of oiled ducks, which together
with data obtained through waterfowl
counts and analysis of hunters’ bags,
could give valuable information on the
general state of the populations in va-
rious years.

As a background for the studies started
in 1968 the present paper will describe
oil pollution in Danish waters during the
period 1935-1968, as illustrated by a
scrutiny of several available sources. In
another paper (Joensen 1972) the inve-
stigations of 1968-1971 will be described,
and the problem considered in more de-
tail.

The author thanks Roserr Russer, M.
sc., who translated the manuscript into
English.

Waterfowl Populations, Shipping and Measures against
QOil Pollution in Danish Waters

During most of the year, Danish waters
contain considerable concentrations of
waterfowl. This has particularly been
established by mapping and counting of
populations, carried out by the Game
Biology Station since 1966 (JOENSEN

1968). Later counts of more thorough na-
ture indicate that during the population
peaks in autumn and winter, there are
about 250,000 dabbling ducks, 1 million
diving ducks, 75,000 swans, 150,000
Fulica atra, and several hundred thousand
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gulls. Atxinson-Wittes (1969) has illu-
strated the great importance of Danish
waters in the winter distribution of seve-
ral species in Western Europe. This is es-
pecially so for several species of diving
ducks, together with Cygnus olor, Cyg-
nus cygnus and Fulica atra. During sum-
mer hundreds of thousands of waterfowl
(particularly seaducks) moult in Danish
waters (JOENSEN 1964, SALOMONSEN 1968).
Along the coasts there are many large
breeding colonies of gulls and terns,
whereas the number of breeding water-
fowl is much smaller than the non breed-
ing populations, Somateria mollissima,
Mergus serrator and C. olor being the
only plentiful coastal breeders.

Danish waters contain some of the
busiest shipping trafic in the world. The
majority of all sea transport to the Baltic
areas passes through the North Sea, the
Kattegat, and the narrow waters of the
Oresund (Fig. 1, district XIII), the Store-
beelt (district X), and to a lesser extent
the Lillebelt (district IX), to supply a
human population of approximately 100
million. In 1967 more than 80,000 ships
(over 50 BRT) were recorded passing
through the @resund, the Storebelt and
the Lillebelt, and alone 50,000 of these
passed through the Oresund (StaTisticaL
YEearBOOK 1969).

The consumption of oil has been in-
creasing rapidly for many years. The
import of oil products to Denmark illu-
strates the trend: in 1948 1.1 million tons
were imported, in 1959 4.5 million tons,
and by 1968 14.2 million tons were im-
ported. Since the establishment of oil re-
fineries in Denmark the import of crude
oil has increased greatly, from 20,000
tons in 1948 to 7,680,000 tons in 1968

(StaristicaL YEARBOOK 1949, 1959, 1969).

Oil tankers have previously been con-
sidered as an important source of pollu-
tion, and Danish legislation on the pre-
vention of oil pollution has thus been
mainly directed towards tankers and
other large cargo-boats. As early as the
1930’s ships were forbidden to release oil
inside Danish territorial waters (i. e.
within the limit of 3 nautical miles), but
the release of oil outside territorial waters
could not be prevented (VEDEL-TANING
1951). As a result of the London Con-
vention of 1954, the first Danish Law on
the prevention of oil pollution in seas
external to Danish territorial waters came
into being in March 1956. Together with
the alterations resulting from later con-
ventions (laws in 1964 and 1971), the
possibilities for lawful release of oil or
mixtures containing oil by tankers and
other large cargo-boats have been notice-
ably reduced in all waters around Den-
mark. In addition, several harbours now
have depot facilities for waste oil, and a
large part of the tanker tonnage has been
using the load-on-top system in later
years, thus greatly reducing the need of
releasing oil at sea.

Although tankers especially in the past
have been a considerable potential source
of pollution, it is only fair to mention
that some cases of pollution should be
ascribed to the considerable number of
ships which do not transport, but instead
consume oil products, and which produce
waste oil from machinery. Finally, it
should be mentioned that much waste oil
in Danish waters comes from towns,
which often release untreated sewage wa-
ter into the sea.
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Material

The information on cases of oil pollution
with seabirds involved has been taken
from the following sources, which are
described in some detail here to facilitate
their appraisal:

1) The first person to collect such information
in Denmark was the fishery biologist and orni-
thologist A. VeperL-TAning. He was very inte-
rested in the problem, and through his profes-
sion as a fishery biologist he had good oppor-
tunity to gain knowledge of pollution at sea. In
a review (Veper-TANING 1951) the occurrence
of pollution during 1925-1950 is described.

2) In 1945, »Dansk Havjagtforening« (The
Danish Coastal Water Shooting Association) was
founded by Dr. Beye Benzon, with the inten-
tion of promoting the protection of salt wa-
ter game. The Association was very concerned
about oil pollution, and during its period of
existence (1945-1967), the chairman, Dr. Benzon,
recorded cases of oil pollution. Until 1953, only
pollution involving birds was recorded, and in-
formation was published in annual reports of
the Association and in notes in the magazine
»Jagtvennen«. From 1954 onwards reports of
cases of pollution were gathered systematically
from newspapers, shooting associations, the
Game Council etc., whether birds were involved
or not. Lists were then published in annual re-
ports from the Association »Dansk Havjagtfor-
enings Arsberetninger¢, (duplicated).

3) In other shooting journals there are occa-
sionally notes concerning bird disasters. In com-
piling material for this review, the hunter’s
journal »Strandjegeren« has been examined
from vols. 1-29 (1942-1970). Almost all the
cases of pollution mentioned in this journal
were also noted in the lists of »Dansk Havjagt-
foreningy, but in several cases important supple-
mentary information on the extent of pollution
and species affected was given in »Strandjege-
ren«. Also the hunters’ journals »Dansk Jagt-
tidende« vols. 1-86 (1899-1970) and »Jagt og
Fiskeri« vols. 4-41 (1932-1970) have been exa-
mined, but contained very little further infor-
mation.

4) In later years, ornithologists have shown
an increasing interest in oil pollution. The jour-
nal »Feltornithologen« vols. 1-13 (1959-1971)
contained numerous notes and articles giving
important supplementary information concerning

the extent of disasters and the species affected.
A scrutiny of »Dansk Ornithologisk Forenings
Tidsskrift« vol. 1-65 (1906-1971), »Flora og
Fauna« vols. 42-75 (1936-1969), and »Danske
Fugle« vols. I-VII (1924-1971) gave very little
information.

5) Since the end of the 1940's, the Game Coun-
cil has used money from the Game Foundation
to reimburse hunters’ expenses in destroying
oiled birds. The arrangement is administrated
and controlled by the local police, and usually
the amount paid covers the cost of two cartridges
per bird destroyed. An examination of reports
and accounts at the Game Council concerning a
series of bigger disasters has given useful in-
formation on the extent of pollution and the
number of birds destroyed.

It should be mentioned that neither the Danish
Institute for Fishery and Marine Research nor the
Ministry of Trade, under which oil pollution of
the seas belonged, have been systematically re-
cording cases of oil pollution in the period con-
sidered.

Sources from the first part of the pe-
riod (up to and including World War II)
are rather few, and it is very possible
that several cases of pollution have not
been mentioned in the sources considered
for this review.

In the years following the war, the
most important source of material for this
review has been the reports of »Dansk
Havjagtforening«. Although extra details
of occasional disasters have been found
in other sources, the latter contain only
very few cases of pollution which are not
already described by »Dansk Havjagtfor-
ening«. This indicates that the records
kept by this Association have been com-
plete, and that where birds have been
involved its records have been very effi-
cient throughout the period.

The information from the above sour-
ces regarding pollution affecting birds has
been collated in Appendix 1, p. 20-24.

The different headings are described
briefly:
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1) Year: The year of occurrence of pollution is
known in all cases except one (listed as 19497).

2) Month: In almost all cases the time of
year (month) has been determined. However in
some cases it is reckoned that oiled birds have
been found over a longer period than given by
the sources.

3) Area: The area concerned is usually given
accurately, but supplementary sources indicate
that pollution has often affected greater areas
than those given in the reports of »Dansk Hav-
jagtforening«. To aid comprehension the waters
are divided into districts (Fig. 1).

4) Category and No. of birds: Information on
the number of birds affected by oil varies great-
ly. In many cases the only information given by
a source is »few, several, some, many, a great
many, large flocks, scores, hundreds, thousands«
etc. In cases where a definite number is given,
this has usually been the number of birds de-
stroyed, and in several cases supplementary sour-
ces have revealed that the number of birds de-
stroyed has been greater than the number given
in the reports of »Dansk Havjagtforening«. In

Fig. 1. Denmark divided into the districts re-
ferred to in Appendix 1.

Fig. 1. Inddelingen af landet i distrikter, benyttet
i Appendix 1.

$ur. 1. IMonpasnenenue CTpPaHBl HA DaldoOHBEI,
upamenennoe B Ipunoxenud 1.
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only a few cases there is information on the
number of oiled birds observed, and in only a
couple of cases attempt has been made to esti-
mate the total number of birds lost, on the basis
of several observations. In none of the cases
there has been systematic counting along all
polluted stretches of coast, and information about
observations at sea from boats is only available
in very few instances. Counting from aircraft
was never attempted.

During 1968-1971, intensive examination of
oil disasters has indicated that in many cases
the number of birds destroyed or found dead is
only a small part of the total number of birds
lost (Joensen 1972). The numbers given in Ap-
pendix 1 must therefore be regarded minimum
numbers, and in the majority of cases the total
number of birds killed by oil has probably been
much greater than indicated by the figures.

To aid comprehension, the cases of pollution
are divided into 6 categories, A-F:

A. Disasters with information on more than
10,000 birds.

B. Disasters with information on 5,000-10,000
birds.

C. Disasters with information on 1,000-5,000
birds, or described as »thousands« or »se-
veral thousand«.

D. Disasters with information on 100-1,000
birds, or in which the terms »hundreds,
many, a great many, large flocks« ete. were
used.

E. Pollution cases with information on less
than 100 birds, or in which the terms
»some, several, scores« etc, were used.

F. This category, which for the period 1954~
1967 is included in Table 1 and 2 and Fig.
2, comprises cases of pollution where no-
thing concerning birds was mentioned (most
cases), where it was clearly stated »no oiled
birds found« {few cases), or where informa-
tion concerning only a very few birds, e. g.
a pair of swans or a brood of ducklings was
given (isolated cases).

It is apparent from this classification that the
estimates used have been made with caution. It
is scarcely wrong to assume that some cases of
pollution have been rated too low; for instance,
some cases in category »D« have no doubt ac-
tually led to the death of more than one thou-
sand birds.

5) Remarks: The main information under this
heading concerns the species affected in each
particular case of pollution. For most cases of
pollution this information is very scanty, and in
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many cases no information was available at all.
Determination of species of destroyed or dead
birds has only taken place in a few cases (Table
3, Fig. 5).

Only in very few cases there has been other
information regarding e. g. the source of pollu-
tion and the amount of oil released.

In the period concerned a few cases of
oil pollution in inland waters (lakes and
rivulets) have been reported, but this un-
doubtedly very incomplete information is
not treated in the present paper, which
describes only the situation at sea.

Results
OCCURRENCE OF OIL POLLUTION DURING THE PERIOD 1935-1968

The number of oil pollution cases re-
corded annually from 1935 up to and
including June 1968 is given in Table 1.
From 1935 to 1953 only information
from cases with oiled birds is included,
but from 1954 to 1968 cases of oil pollu-
tion which did not affect birds (category
F) are also included.

According to VepeL-TANING (1951),
only minor cases of pollution were noted
in the years 1926-1934, but in each year
during 1935-1938 cases of pollution oc-
curred in which hundreds or thousands
of birds died. In one year alone (1936),
4 oil disasters occurred. Although the
pehnomenon was quite new and scarcely
drew much attention in those days, it is
possible to state (quoting VEDEL-TANING)
that during the 1930’s there were fewer
cases of oil pollution than in the follow-
ing decades.

During World War II (1940-1945)
cases of oil pollution in Danish waters
went unrecorded, no doubt due to the re-
duction in communications, especially
concerning conditions at sea. However,
there can be no doubt that cases of oil
pollution did occur, not least in connec-
tion with the events of war.

In the years following the war (1946~
1949), cases of pollution appeared to be
still relatively few in number, but from
1950 on there was a noticeable increase.
In some degree this was due to the more
systematic recording of pollution, and
also to the interest shown by the press

in oil pollution after a series of cases in
the Northern Kattegat. The increase in the
cases recorded is however undoubtedly
also a sign of a real increase in the oc-
currence of cases of pollution.

During the 1950’s, serious disasters in-
volving birds occurred almost every year.
1955 was the year of the greatest bird
deaths, whereas 1954 and 1957 were re-
latively unimportant.

The increase continued in the 1960's,
as in each year (apart from 1964, 1967
and 1968), many cases of widespread
bird deaths were observed. The reduction
in the last years of the period considered
was seen as an effect of the preventive
measures against oil pollution. However,
a series of bird disasters during the fol-
lowing years altered this optimism (JoEN-
sEN 1972).

The increase in the number of cases of
pollution during the period 1935-1968
was a direct consequence of the increase
in the amount of oil transported through
Danish waters. However, judging by the
information available, the increase in the
amount of oil transported seems to be
much greater than the increase in the
number of birds killed by oil. From this
it can be concluded that the preventive
measures initiated to reduce oil pollution
(cf. p. 4) during the period have had
at least some effect, and that the num-
ber of birds killed by oil pollution would
have been much greater if these measures
had not been taken.
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SEASONAL DISTRIBUTION

During the period 1954-1968 recording
of pollution was at its most effective and
uniform, and the seasonal distribution of
pollution during this time is given in
Table 2. In those cases where pollution
extended over several months, the initial
month has been taken.

The time of occurrence of a total of 97
cases of pollution involving birds has
been determined, and it is evident that
the greatest number of bird deaths occur
in January and February. Over half of
the disasters involving birds occurred in

}’{;ar A B C D E AE F?fﬁl
1935 1 1 1
1936 301 4 4
1937 2 2
1938 1 1 1
1939 1 1 1
1940-1945 ?
1946 11 1 3 3
1947 3 1 1 5 5
1948 0 0
1949 2 2 2
1950 2 2 1 5 5
1951 2 2 2
1952 2 2 1 5 5
1953 2 4 6 6
1954 1 1 14 15
1955 1 1 6 5 13 11 24
1956 3 3 10 13
1957 2 1 3 3 6
1958 1 3 1 5 10 15
1959 1 4 5 12 17
1960 1 2 5 8 12 20
1961 7 3 10 11 21
1962 1 2 6 3 12 18 30
1963 9 3 12 17 29
1964 3 3 14 17
1965 1 3 3 7 12 19
1966 1 6 3 10 6 16
1967 1 3 4 11 15
1968 4 1 5 9 14
Total

I alt 4 1 25 74 34 138 170 308

these months, and if only the most serious
cases of bird mortality are considered
(categories A, B and C), 12 out of 15
(80 %) of these took place in the first
two months of the year. Some cases of
bird deaths also occur in March (16 %),
but in the other months of the year the
number of bird deaths is small.

In September to December as a whole
only 18 %o of the cases of bird deaths
have been reported, in spite of the fact
that from the end of October bird popula-
tions are nearly as large as in January
and February. Research during 1968-
1971 (Joensen 1972) has shown that
oiled birds are also found in the autumn
months, but that they are more scattered
than in winter. This is probably due to
the oil on the sea being more spread out
than in winter; and because of the higher
temperature of the water birds are not as
rapidly paralysed, and can thus fly greater
distances before dying. The possibility of
recording such pollution is thus lessened,
and in addition human activity on the
beaches is relatively less in the autumn
than in the summer.

Table 1. The number of oil pollutions of diffe-
rent categories in each year in the period 1935~
1968. Recording of pollutions with no birds in-
volved (category F) was started in 1954.

Tabel 1. Fordelingen af olieforureninger af de
forskellige kategorier i drene 1935-1968. Regi-
streringer af forureninger uden fugle startede i
1954 (kategori ).

Tabn. 1. Pacnpenenenue sarpssHenuii HedThIO
passbeIX kateropuit ¢ 1935 mo 1968 r. Perucrpauws
3arps3HeHEni 6e3 IMoCTpajaBIIuMX OTHI (KaTero-
pus F) Havanace B 1954 1.
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Pollun?ns with birds Pollutions with no infor- Total

Forureninger med fugle mation on birds Ialt
Category Kategori Forureninger uden fugle
oplyst
A-E
A B C D E Total F
Ialt
January 3 5 16 4 28 5 33
February 1 3 12 8 24 4 28
March 1 8 7 16 4 20
April 2 1 3 21 24
May 2 2 4 21 25
June 3 3 29 32
July 1 1 2 44 46
August 0 18 18
September 2 2 8 10
October 1 4 2 7 4 11
November 3 1 4 3 7
December 1 1 2 4 2 6
Total 4 1 10 54 28 97 163 260
Lalt

Table 2. The monthly distribution of cases of oil pollution 1954-1968. Where pollution lasted se-

veral months only the initial month has been used.

Tabel 2. Ménedlig fordeling af forureningstilfelde i perioden 1954-1968. I tilfeelde, da en forure-
ning varede flere méaneder, er kun den forste benyttet.

Tab. 2. Pacnpenenenne 10 MeCAUaM ciiydaes 3arpsi3genus ¢ 1954 mo 1968 r. B cnyyasix, KOra OfHO
3arps3HEHHE MPOHOIDKANIOCh HECKOIBKO MECSLEB, HCIIONL30BAH TOJIBKO NEPBbIA MECSIL

GEOGRAPHICAL DISTRIBUTION

The distribution of all cases of pollution
recorded during 1935-1968 is shown on
the map, Fig. 2. During the period 1935~
1953 only pollution involving birds was
recorded, whereas from 1954-1968 all
cases of pollution were included. Each
case of pollution involving birds is only
indicated at one point on the map, and as
far as possible at the centre of the pollu-
tion. The north coast of Sealand, for
example, has been affected by several
large disasters indicated in the Kattegat
(see also Figs. 3 and 4), and the south
coast of Men and the east coast of Fal-
ster have been affected in a similar way

by several cases of pollution in the Bal-
tic. In certain cases of pollution where
oiled birds were not recorded, but large
stretches of the coast were polluted, (e. g.
along the North Sea coast) more than one
symbol is given, (up to a maximum of 4
in each case of pollution), on the stretch
of coast in question.

In interpreting the geographical distri-
bution of oil pollution as shown on the
map of Fig. 2, it should be borne in mind
that pollution affecting birds will be no-
ticed almost everywhere it occurs and re-
corded from all parts of the country. On
the other hand, pollution which does not

9
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CATEGORIES
50 KM

Fig. 2. The geographical distribution of all recorded cases of oil pollution during 1935-1968 (cate-
gory F only from 1954-1968). The symbols for categories A, B, and C include the year of occur-
rence.

Fig. 2. Den geografiske fordeling af alle registrerede olieforureninger i perioden 1935-1968 (kate-
gori F kun 1954-1968). 1 signaturer for kategori A, B og C er anfert drstal.

Our. 2. Feorpaduueckoe pacrupenesieHne BCexX 3aperaCTpupOBadHbIX 3a nepuon 1935-1968 r. 3arpssse-
Huii HedrThio (KaTeropus F Tomsko ¢ 1954 o 1968 r.). B curnarypax kareropuit A, B u C yka3aHsl rozsl.

10
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1962
JAN.-FEB.

F = Found dead
E = Estimated
Sz Shot

[ e e
50km

nn i
IH% 1300F

2000€

Fig. 3. Areas of the Kattegat in which oiled birds
were recorded in the disaster of Jan.-Feb. 1962.

Fig. 3. Omrdder i Kattegat, hvor der blev regi-
streret oliefugle ved katastrofen i jan.-feb. 1962.

®ur. 3. Vuactkun Karrerara, B XKOTOPHIX ObuIH
3APEruCTPUPOBAHE! 3aIIaUKaAHERIEe HE(THIO IITHIBI
npu xatacrpode B sHBape-hespare 1962 r.

affect birds is mainly recorded from ba-
thing beaches with much human activity
rather than other beaches, and more usu-
ally from sandy beaches than from stony
ones. This is probably part of the reason
for there being more records from the
traditional bathing beaches along the
North Sea coast of Northern Jutland than
along the western coast of Jutland, which
has only in later years become an im-
portant bathing centre. The fact that only
very few cases of pollution have been re-
corded from the traditional bathing bea-
ches along the northern coast of the

1965
FEB-MARCH

F =Found dead
$ = Shot

50km

o
o,

400F

il
Uil

Fig. 4. Areas of the Kattegat in which oiled
birds were recorded in two disasters in February
and March, 1965.

Fig. 4. Omrdader i Kattegat, hvor der blev regi-
streret oliefugle ved 2 katastrofer i feb.-marts
1965.

®ur. 4. Yvactku Katrterara, B KOTOpBIX Oblmm
3aperuCTPUPOBAHEI 3aNayKaHyble HeGTHIO ITHIBI
npu AByX Karacrpotax B despane-mapre 1965 r.

Djursland peninsula is possibly due to the
stony nature of the beaches.

Bearing these reservations on the use
of the material in mind, it is still possible
to conclude from the map that during the
period considered, a great number of
cases of pollution have occurred in almost
all Danish waters. Pollution has been un-
common only in a few shallow, more or
less enclosed waters. This is the case for
the Limfjord (IV), the Lillebeelt (IX), the
South Funen Archipelago (northern part
of XI), and the Smélandshavet (eastern
part of X). These areas are all important

11
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wintering areas for seaducks and other
waterfowl.

The majority of the cases of pollution
has occurred in more open waters. For
example, widespread pollution has been
observed almost annually since 1950 at
Bornholm (XIV), in the Storebeelt (X), the
Kattegat (V, VII and VIII), and along the
northern part of the North Sea coast (III).
In the first three areas mentioned there

has been sizeable bird mortality almost
every year. In the southern part of the
North Sea coast (1) severe bird mortality
has occurred several times. The northern
section of this coast (I and III) contains
only a few waterfowl during most of the
year, and the numerous cases of pollution
have thus had much less effect in this
area.

SPECIES COMPOSITION

The only appreciable number of oiled
birds determined to species has been from
isolated oil disasters during the last part
of the period considered. At the disasters
in the Kattegat in 1962 and 1965 1798
and 2400 birds were examined respecti-
vely, and in 1968 468 birds were deter-
mined to species at Bornholm. During the
period 1957-1958 the author examined
105 birds along the southern part and
the North Sea coast (Henne Strand). Se-
veral gulls were not included, as they
were often so old that oil could not be
traced on the plumage. During the period
April 1965-April 1966 several ornitholo-
gists surveyed beaches along the North
Sea (from Skagen to Bldvand) and a total
of abt. 900 birds were examined. A sum-
mary has been published by Harp-Mor-
TENSEN (1971). Birds found in the two
periods along the North Sea coast have
probably been oiled in connection with
several cases of pollution. Some species,
e. g. Morus bassanus, Fulmarus glacialis
and Rissa tridactyla are occasionally
found dead along the North Sea coast in
rather great numbers, but not killed by
oil (Joensen 1961). It is possible that
some birds of this category have been
reported together with oiled birds in the
beach surveys.

Data from the above mentioned re-
ports are given in Table 3. For each spe-
cies the number and for the dominant

12

species and/or groups also the percent-
age occurrence has been given.

In the map, Fig. 5, percentages have
been used in a visual presentation of spe-
cies composition.

In most cases of pollution the reports
include very little data on species com-
position. In many cases, however, the
dominant species have been mentioned in
the reports, and this together with the
rather exact data (Table 3) facilitates an
evaluation of species composition among
birds killed by oil in various parts of
Denmark.

Gavia

Oiled divers have been reported regularly,
generally in small numbers, but in the
North Sea and especially the Kattegat in
greater numbers. In the Kattegat G. arc-
tica is much more abundant than G. stel-
lata, whereas in the North Sea the oppo-
site is found.

Podiceps

Oiled grebes (almost exclusively P. gri-
seigena) are often reported from the Kat-
tegat and waters further south, but usu-
ally in small numbers.

Dabbling ducks

Qiled dabbling ducks are generally un-
common. Most cases concern a few indi-
viduals of Anas platyrhynchos, oiled in
connection with harbour pollution. Other
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= S mollissima
- M. nigra
l“““ M.fusca
Cl.hyemalis
 other diving ducks

gulis
auks
divers

other seabirds

Fig. 5. Species composition among oiled birds, cf. Table 3.

Fig. 5. Artssammensatninger blandt oliefugle, jof. Tabel 3.

dur. 5. CocTassl IO BHAAM NOCTpaAasiyx ot HedTy mrui, cp. Tabm 3.

Anas species were only reported in very
few cases.

Populations of dabbling ducks in Den-
mark are especially large in the autumn,
but in general the birds are found in
areas such as protected fiords, brackish
waters and inland lakes, which are only

seldom affected by oil pollution. The
largest populations occur in the Wadden
Sea (Joensen 1968), but no oiled dabb-
ling ducks have been reported in connec-
tion with the large disasters along the
southern part of the West Jutland coast
(area I).



F1

1965

: 1962 Feb.-March Ia}I%Fib 1957-1958 1965-1966
Nor th-C:rr:t;;af ka ttegat Djurslapd, Anholt Borr.l—holrﬁ North Sea North Sea coasts
N Sjzlland
Area investigated N Sjzlland Anholt Djursland Anholt Arsdale, Skagen-
. - Strand Blévand
Omride undersogt VII VI VI VI Balka-Dueodde Henne
s in g . ;O Z I-‘(O ‘ IEO )7 1(30)7 X1v) Hald-Mortensen
ource of information
. FO 10 author FO 1971
Kilde p. 46 p.31 p. 128-129 p. 64-65 097 anpubl. b, 186190
. No. % No. % No. % I No. % | No. % No. % No. %
G. immer 2 ! l
G. stellata 6 1 37 13 43
G. arctica 26 | 70 I 62 | s ( 50 | 36 (145 3 06 7 (%7
Gavia sp. 14 3
P. griseigena 1 40 20 4 4 7
P. cristatus
Podiceps sp. 14 26 2
E. glacialis 9 2 38 43
M. bassanus 2 1 21 24
Ph. carbo 1
F. atra 6
Anas sp. 1 13
A. ferina 1
A. fuligula 17 3.6
A. marila 6 2 1
Cl. hyemalis 11 21 58 4,6 8 9 25 308 658 3
M. nigra 182 34,0 208 16,5 773 37,9 97 27,0 82 17,5 52 49,5 87 9,9
M. fusca 109 204 564 44,7 873 428 102 284 36 7,7 6 28 3,2
S. mollissima 19 3,6 235 18,6 161 7,9 47 13,1 1 5 1
B. clangula 10 4
M. serrator 52 2,5 3 1 3
Diving ducks non det. 12 3 1
Diving ducks total 333 62,2 1068 84,6 ‘ 1883 923 l 265 738 447 955 69 65,7 116 13,2
Cygnus sp. 1 1 [
Larus sp. 1 (12)t 1 9 72 46
R. tridactyla 25 (6)t 2 5 9
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} 66,7

100
430
32

881

105

468

| 359

0,7

N <H o

2041

%y gulls other than R. tridactyla not counted (andre mdgearter ikke optalt).

| 1236 (1263)

1 535

F. arctica
P. alle

A. torda
U. aalge
C. grylle
Alea/Uria

Tabel 3 Artsfordelingen blandt omkomne fugle ved tre katastrofer, samt resultaterne af opteellinger af oliefugle langs Nordsokysten i 1957-1958

0g 1965-1966. Kilde FO = »Feltornithologenc.
Tabu. 3. Pacnpenenenne no BEAAM HTHI, TOryOMINX IPU TPEX KaTacTpodax, U pe3yibTaThl NOACYETOB MOCTPANABINMX OT HedTH nTHil BIONL Geperos

Ceseproro Mops B 1957-58 1 196566 r. HMicroynnk FO = »Feltornithologen«

Table 3. Species composition among birds killed in 3 disasters and results of beach surveys along North Sea coasts in 1957-1958 and 1965-

1966. Source FO = »Feltornithologen«.

1) some not oiled (ikke alle med olie).

Total I alt

Diving ducks

No group has been as severely affected by
oil as the diving ducks, in particular the
seaducks Somateria mollissima, Melanitta
nigra, Melanitta fusca and Clangula hye-
malis.

Somateria mollissima is the species
which is most often mentioned in con-
nection with oil pollution, and in many
cases where thousands of birds have died,
this species has comprised the majority.
Large numbers of Somateria mollissima
have died in almost all waters, but most
disasters in which this species has domi-
nated have been reported from the Kat-
tegat (especially areas V, VII and VIII),
and the Storebeelt (X). In some cases
adults and young have been killed at the
large breeding colonies of Saltholm (XIII)
and Christianse (XIV) in summer.

Melanitta nigra comprised the majority
of birds which were killed in three very
large and several lesser disasters along
the southern part of the North Sea coast
(). In addition, large numbers have died
in the Kattegat (especially VI) (cf. Table
3), in the Storebelt (X), and in the waters
south of the island of Funen (XI).

Melanitta fusca has often been recorded
oiled in large numbers in the Kattegat
(especially VI), with only few killed in
other waters.

Clangula hyemalis is the dominant
species found oiled off the coast of Born-
holm (XIV) (cf. Table 3), in the southern
part of the @resund (XIII), and along the
Baltic coasts (XI and XII). Lesser num-
bers have often been reported from most
other waters.

Aythya marila, Mergus serrator and
Bucephala clangula were regularly re-
ported oiled, but only in small numbers.

Aythya ferina is generally found in
brackish and fresh waters, and has only
very seldom been reported oiled.
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Aythya fuligula has only been men-
tioned a very few times, in spite of the
fact that it is extremely numerous in sou-
thern waters in winter (JoEnseN 1968).
It is a coastal bird and occurs only rarely
in more open water, where the majority
of pollution cases happen.

Swans

Oiled swans were often reported from the
south-eastern part of the country, the
most important wintering areas, mostly
only a few birds, although in a few cases
a couple of hundred. Most swans have
been oiled in or near harbours. There is
no information on species affected, but
most were probably Cygnus olor.

Coots

Oiled coots have only been reported a
very few times. The species occurs in
large numbers in the south-eastern part
of the country, but generally in coastal
waters,

Gulls
Small numbers of oiled gulls presumably
occur with most cases of pollution, but

larger numbers have only been recorded
in very few cases.

Auks

Oiled individuals of Alca torda and Uria
aalge have often been found in the Sto-
rebelt (X), and especially in the Kattegat
(V, VI, VII, VIII) and the North Sea
(I, II, I1I), in several cases in rather large
numbers. In the Kattegat Alca torda is
dominant (cf. Table 3), whereas Uria
aalge is commoner in the North Sea. In
the Kattegat Cephus grylle was often
found in small numbers. The number of
dead auks is probably much larger than
is indicated by the scanty information
available, mainly comprising birds de-
stroyed or found dead on the shore. Alca
torda and Uria aalge are generally to be
found far from shore, and it is certain
that many birds have died and disappear-
ed without trace.

Other species

Occasional other species have been re-
ported affected by oil in very few cases:
Phalacrorax carbo (Kattegat), Morus
bassanus (North Sea), Fulmarus glacialis
(North Sea), Branta bernicla, and waders.

Discussion and Conclusion

The information available on cases of oil
pollution involving birds which took place
in Danish waters during the period 1935
to 1968 presumably gives a representa-
tive picture of developments during the
period, and of seasonal and geographic
distribution, and an approximate idea of
the composition of species of the killed
birds. Results of the analysis of the ma-
terial can be summarised briefly:

1) The number of cases of pollution in-

volving birds has increased during
the period, but the increase is not so
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great as the increase in amount of oil
transported through Danish waters.

2) Cases of oil pollution occur through-
out the year, but great numbers of
birds die especially in the two coldest
months, January and February.

3) Throughout the period, most Danish
waters have regularly been affected
by cases of widespread bird mortality.

4) Mortality due to oil has mainly affec-
ted six species, which in general are
found in the sea far from shore: So-
materia mollissima, Melanitta nigra,
Melanitta fusca, Clangula hyemalis,
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Alca torda and Uria aalge. Swans have
often been reported oiled, but total
numbers killed are comparatively
small. Other species which occur in
Denmark in large numbers, but most-
ly confined to fresh- and brackish wa-
ter and areas close to the coasts,
have been reported oiled noticeably
few times. This is the case for Anas
platyrhynchos and other dabbling
ducks, Aythya fuligula, Fulical atra
and gulls.

The total number of birds killed has
only been estimated in very few cases of
pollution, but in these as in the majority
of cases the numbers or amounts reported
must be considered as absolutely minimal.
Investigations during 1968-1971 (Joen-
sEN 1972) indicate that the number of
birds found dead or destroyed often com-
prises only a small portion of the total
number of birds affected by oil. On the
basis of the information available it is
thus not possible to obtain any reliable
idea of the total number of birds killed
during the period 1935-1968. Addition
of the numbers and amounts given sug-
gests a couple of hundred thousand birds,
but it is scarcely incorrect to presume
that the real total has been some several
hundred thousand birds.

For the period considered, there have

been no estimates either of the winter
populations in Danish waters of the spe-
cies affected by oil, or of the extent of
bird mortality due to oil pollution. It is
thus impossible to decide whether oil
pollution has been affecting bird popu-
lation size.

The most numerous waterfowl in Da-
nish waters is Somateria mollissima, and
this species has been affected by oil more
often than the other species mentioned.
During the whole of the period consi-
dered, the breeding populations in Den-
mark and in the Baltic (from where most
of the birds wintering in Denmark come)
have been increasing, and not least du-
ring the latter part of the period when
oil pollution has been at its worst (JoENn-
SEN in prep.).

It is known for Clangula hyemalis that
tens of thousands of birds have died in
connection with several widespread oil
disasters in the central part of the Bal-
tic during the period considered. A reduc-
tion in this species has been ascribed to
mortality due to oil pollution (LemmETYI-
NEN 1966, Curry-LiNDaHL 1960).

Nothing in particular is known of
changes in the wintering populations of
Melanitta nigra, Melanitta fusca, Alca
torda or Uria aalge, and it is thus not pos-
sible to estimate the effects of oil on these
species.

Resumé

Olieforurening og sefugle i Danmark i 1935-1968.

1) Igennem mange &r er der foretaget
registrering af olieforureninger i Dan-
mark, hvor fugle var involveret, og denne
artikel sammenfatter oplysninger fra
»Dansk Havjagtforenings Arsberetnin-
ger«, »Feltornithologen« og en reekke
andre kilder (se side 5). Materialet ma
anses at give et nogenlunde reprasenta-

tivt billede af udviklingen, specielt for pe-
rioden efter 1946. I Appendix 1 er samlet
oplysninger om alle registrerede tilfelde
af forureninger med fugle (se neermere
forklaring side 6).

2) Antallet af olieforureninger og
meengden af omkomne fugle har veret
stigende igennem de sidste artier (Tabel
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1), men stigningen synes at have veeret
mindre end stigningen i olieforbrug og
~transport gennem danske farvande, hvil-
ket m& ses i sammenheeng med en rakke
foranstaltninger mod olieforurening siden
midten af 1950’erne.

3) Olietilsglede fugle er registreret i
alle arets méneder (Tabel 2), men de
store katastrofer sker hovedsageligt i de
koldeste méneder.

4) Nesten alle farvande har veeret ramt
af olieforurening i perioden (Fig. 2), og
visse havomrader har i de sidste ca. 20
&r oplevet masseded blandt fugle neesten
hvert eneste ar.

5) Forureningerne har hovedsageligt
ramt arter, som optreeder i de mere abne
havomrader langt fra kysterne (Tabel 3,
Fig. 5). Iseer ederfuglen er omkommet
i meget stort antal, men ogsé betydelige
meangder af sorteender, flojlsender, hav-
litter, alke og lomvier er omkommet.

Svaner rammes hyppigt af olie, men som
regel kun f& fugle. En rekke arter, som
forekommer i meget store bestande, men
hovedsageligt i fersk- og brakvand og
ganske ner kysterne, er rapporteret pa-
faldende sjzldent, f.eks. gréand og an-
dre svemmezender, troldand, blishene og
méger.

6) Det samlede antal fugle, omkommet
ved olieforureninger i perioden 1935-
1968, omfatter flere hundrede tusinde,
men kan ikke anslds nejagtigere.

7) Da man bade mangler sikre be-
standsopgerelser og sikre oplysninger om
oliekatastrofernes omfang, er det ikke
muligt at vurdere olieforureningens be-
tydning for bestandene i perioden 1935-
1968. Det skal dog neevnes, at bestan-
dene af den hyppigst ramte art, ederfug-
len, har veret i fremgang i de sidste
artier i Danmark og Dsterspomradet.
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Pe3roMe Ha PYCCKOM A3BIKE

3arpssnenne HedTHIO W Mopckue Tunpl B Janun 1935-1968 r.

1) B Teuyenue MHOTHX JIET IPOH3BOIHIIACE
perucTpanus 3arpssHeHuil Hedreio B [da-
HHH, OT KOTOPBIX IIOCTPAJaJi ITHIBL, U B
310l cTaThe CBOAATCS CBeNeHus u3 » Dansk
Havjagtforenings Arsberetninger«, »Felt-
ornithologen« #W psma OpyrHX HCTOY-
pukoB (oM. crp. 5). MOXHO CuMTaTh,
YTO 3TOT MaTepHal JaeT JOBOJIHO HoKa-
3aTeILHYIO KapTHHY PasBHTIHS, 0COOEHHO
3a repuon nocie 1946 r.

B Ipnrnoxennn 1 cobpaHbl CBeAeHA O
BCEX 3aPETHCTPUPOBAHHBIX CIydYasx 3a-
IpA3HEHHH, 3aTparwBaBIiuX nTHI (CM.
Gonee monpoGHOe OOBSCHEHHWE HA CTD.
6).

2) B TeveHme TOCIHEHHHX IECATHIETHH
YHCHIO 3aTPSI3HEHUI M KOJHMYECTBO IOrub-
mmx nrun pociw (Tabx. 1), Ho moBunm-
MOMY pocT ObUI He Tak CHJEH, KaK pocT
norpebienus W TpaHcmopra HedTH TO
MATCKHM BOJaM, H4TO CJeNyeT paccMa-
TPHBATH B CBSI3H C PAIOM MEPONPHATHH
MPOTHB 3arpssHeHus He(ThIO, MPHHITHIX
¢ cepemuusl 1950-x ronos.

3) 3amaykauHHele He(THIO INTHIBI PpETH-
CTPHPOBAJIMCEH BO BCe Mecsipl Toaa (Tabur.
2), Ho Oompimmme KaTacTpo(dbl IJIaBHBIM
00pa3zoM ciy4yaroTcst B CaMble XOJIOIHBIE
MECSIIBL

4) B TeueHHe IepHOAa, 3arpsA3HEHHUIO
He(THIO IOIBEPTATHCH IIOUTH BCE MOPCKHE
nytu (@ur. 2), ¥ B HEKOTOPBIX YACTSIX MOPS
MaccoBas rubenp nThn 3a nocuenuHue 20
JIET CIIy4anach MOYTH KaKIbIA TOI.

5) OT 3arps3HeHuH HOCTPANaNIH ITIaBHBIM
06pa3oM Te BHIBI, KOTOPBIE BCTPEYAFOTCS
B Haubosee OTKPHITHIX YacTAX MOps, Ha-
srexo oT 6eperos (Tabu. 3, ®ur. 5). [Torub-
o ocobenHo Gonpioe uucio Somateria
mollissima, HO TOTUOIN TaKkXKe U 3HAYU-
TenbHBIE KoJu4ecTBa Melanitta nigra,
Melanitta fusca, Clangula hyemalis, Alca
torda m Uria aalge. Jlebenmeit (Cygnus)
HeTh 3aCTHTaeT 4acTO, HO KakK IPABHIIO
TONBKO Hebompuioe yucno ntul. O psme
BHJIOB, BCTPEYAIOIINXCSA OYEHb MHOTOYHC-
JIEHHBIMH COCTABAMH, HO IJIaBHBIM o0pa-
30M Ha NpPeCcHON WM COJIOHOBATOR BOIE
H y camMoTo Oepera, 3asBKH TIOJIyYEHbI TO-
PasHTeNBHO PelKo, Haup. o6 Anas platyr-
hynchos m npyrux Bunax Anas, Aythya
Sfuligula, Fulica atra, Larus sp.

6) O61mee yncno NTHIL, NOTHOMMK BCJCI-
CTBWE 3arpsi3HeHHI He]TRIO B TeUeHHE
nepuona 1935-1968 r., cocraBuseT He-
CKOJIBKO COT TBHICSY, HO HEBO3MOKHO OIie-
HUTH DOJIee TOYHO.

7) He wMest HA HaIEKHBIX MOMCYETOB CO-
cTaBa, HU Ha/IeXKHBIX CBEIECHHIT 0 pazMepax
He(TIHBIX KaTacTpod, 3HAUCHHE 3arpsI3He-
HHsL He(THIO IJIT COCTABOB B TEUCHHE
nepuofa ¢ 1935 mo 1968 1. oueHuts
HeBO3MOXHO. O[HAKO, CIEAyeT YIoMs-
HYTh O TOM, 4TO COCTaBbl HanboJsee 4acTo
mocTpafasilero Buaa Somateria mollissi-
ma B Hanuu u B obmactm Banrtuiickoro
Mops 3a nocnenHue HECATUIICTHS yBEJH~
YHJTHCE.

Appendix 1. A list of all cases of oil pollution involving birds recorded during the period 1935~
June 1968. Further details given in text p. 6. Abbrevations: Th (thousands), Hu (hundreds), LF

(large flocks), Ma (many), So (some).

Appendix 1. Liste over alle registrerede olieforureninger med fugle involveret i perioden 1935-juni
1968. Nearmere forklaring se teksten p. 6. Forkortelser: Th (tusinder), Hu (hundreder), LF (store

flokke), Ma (mange), So (nogle).

TMpusoxenue 1. IlepevyeHs BCEX CIly4aen 3arpsi3HEeHys HeQTHIO, 3aTPArHBaBIUHX IITHL, 32PErHCTPHPO-
BaHHBIX B TeueHue rieprona ¢ 1935 mo mroub 1968 r. Iloapobrocta massl B Tekcre cTp. 6. Coxpaine-
uust: Th (teicaun), Hu (cotun), LF (Gonbmue cran), Ma (MHOT0), SO (HECKONBKO).
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Year Month  Area District Category No. of birds  Remarks
1935 Kattegat V/VI/VII C >1000 S. mollissima, M. nigra
or VIII
1936 1 Samse, Hjelm VIII C Th  S. mollissima, M. nigra
11 Saltholm X11L D Ma  swans etc.
11-12  Hijelm VIII ..
19 Hirtshals 1 C Th  diving ducks, gulls, etc.
1937 Frederikshavn v D 367  shot by one hunter
Flensborg Fjord X1 D Hu
1938 Broager X1 C ca. 2000 S. mollissima and other ducks
1939 1  Saltholm Xt E ca. 100  S. mollissima
1940-45 no records
1946 1 Kege Bugt X111 C Th  diving ducks
Korsholmene v E 20  found
11 Issefjord ViI D LF  ducks
1947 Vejers-Borsmose 1 E 15 found
1  Sproge-Langeland X C >>2000
1-2  Hesselo viI C >1000 S. mollissima etc.
3-4  Skagen etc. I D Hu e g U aalge
12 Lzso v C Th 1200 were shot
1948 no records
19497 Bornholm X1v C Th  year uncertain
1  Hals-Frederikshavn v C Th
1950 1 Hjelm VIII C Th
1 As3-Szby Vv C Th e. g S. mollissima, other seaducks, Gavia,
U. aalge, C. grylle, A. torda
5 N Bornholm XIv D Ma S. mollissima incl. broods
9 Lwse A% C Th
10-11 Are X1 E So
12 Hals-Frederikshavn A% D Hu
1951 1  Skagen-Lekken 111 D Ma e. g S. mollissima
1 NW Kattegat v D LF
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Year Month  Area District Category No. of birds  Remarks
1952 2 Lolland X1I C Th
2-3  As3-Vorsi-Hou \Y C Th e g. S. mollissima
3 Saksild-Hov VIl D Ma  ducks
10 Sj. Odde, Sejere Bugt VI D Hu
12 S Dresund X1t E So  e.g. S. mollissima, B. clangula
1953 1 Faxe X111 D Ma  mostly Cl. hyemalis
1 SW Baltic Sea XI1-X11 C Th  mostly CL hyemalis, S. mollissima, A. torda
2 Wlatland I-11 D Hu
2 Vresen, Sproge, Ome X C Th  mostly S. mollissima
3-4  Langeland-Sproge X D Hu  mostly S. mollissima and M. nigra
Arhus bugt VIII D Ma
1954 1 Seby-Frederikshavn v C Th
1955 1 Mande-Henne 1 A >20,000? Tanker wrecks at Elbe in NW Germany and spils
7000 tons of oil polluting German, Danish and
Norwegian Northsea coasts. The estimate of
20,000 lost is a minimum figure for NW German
and Danish coasts. In Denmark at least 3000
were killed by hunters. Along Danish coasts
mostly M. nigra, also many U. aalge.
1 Bornholm X D Ma
2 Hjelm etc. VIII D Ma 50 reported in one area
2 Lolland-Falster-Lyo XI-X1I D Ma
23 Amager XIIT E So swans
2-4  Lase-Frederikshavn A% D LF
7  Drogden X1 E So  swans, gulls
10  Fane-Blavand I B 5699  killed by hunters, mostly M. nigra
10  Lillebelt X E So
10  Hanstholm-Lildstrand 1 E So
10  Frederikshavn-Lyngsd A% D Ma
10 Kalundborg VIII D Ma  swans
12 W Jutland I-I1 E So
1956 1 Lese \% D LF
1  Djursland-Hurup Vi D Hu 350 killed by hunters (mostly M. nigra) at Gjer-
rild only. Hundreds at Hurup
6 Oresund XIII D Ma mostly A. platyrhynchos
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Year Month  Area District Category No. of birds  Remarks
1957 1 Drogden X111 E 40  killed (Anas-species)
3  Henne I D abt. 100  found dead
6  Nyborg Fjord X D Ma
1958 1 Lolland-Falster X1 D Hu
2 Ebeltoft-Hadsund VIII-VI D 500
2  Laso A% D Ma  diving ducks, mostly M. nigra
3 Nyborg-Svendborg X C ca. 1000  killed by hunters
2-3  Henne I E abt. 50 found dead
1959 1 Holmsland II D Ma
1 Marstal XI D Hu
2 Hjelm VIII C Th
3  Esbjerg-Henne I D 500  ducks killed by hunters
-5 @resund X1 D 215 200 S. mollissima (incl. broods) and 15 swans
killed by hunters
1960 1 Rome-Henne I A >17,000 From Reme to Henne hunters killed 14,903
(mostly M. nigra), hereof 7000 on the island
Fane. A few thousand more were killed by hun-
ters but not registered by the police. 17,000 is
a minimum figure.
1 SLolland X1 C Th
1  Helsingor XI1I D Ma
1-2  Bornholm X1V C >2000 killed by hunters, mostly Cl. hyemalis
2 Langeland X-XI D >800 killed by hunters
3 Roskilde Fjord VI D Ma  swans, ducks etc.
3  Resnas VIII D Hu
4  Lokken 111 D Ma
1961 1 Lolland XII D Ma
2 Langeland XI D LF
3 Bornholm X E >30 killed by hunters, mostly Cl. hyemalis
3 Roeme-Fane 1 D >650  killed by hunters
3 Skagen 11 E >70 found along the shore
9 Lemvig v D Ma
9 Faltring 11 D Ma
10  Kalundborg Fjord VI D Ma swans
11 Jresund X1 E 20  swans
12 Mariager Fjord VI D Ma  mostly ducks
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Year Month  Area District Category No.ofbirds Remarks
1962 1 Mariager Fjord VI D Ma swans
1-2 N and central Kattegat V, VI, VII A >12,000 See Fig. 3 . >>3250 were shot in Jutland and
abt. 3600 were found dead (corrected for shore-
lines not surveyed) on Anholt, Hessels and N
Sealand. The figure 12,000 is based on the fact
that along the E coast of Jutland very many
killed birds were not collected. Undoubtedly a
minimum figure, Species composition was stu-
died on Anholt and N Sealand (see Table 3)
1-2  Kerteminde X D 100
1-3  Bornholm X D abt. 125 Cl. hyemalis killed by hunters
2 Lolland-Men X1 C >>3000 estimated (>>700 shot) mostly Cl. hyemalis
2 Amager XIII E 17  swans
2 Kege Bugt etc. XII1 C ca. 1000 ducks
2  Hammeren, Bornholm X1V E So swans
4  Kalundborg VIIL E So  swans
5  Christianse Xiv D Ma  mostly S. mollissima
6  Assens X D Ma
10  Oresund X1z D Ma e g S. mollissima and swans
1963 1  Thisted Havn v D Ma  ducks etc.
1 Lillebelt IX D Ma diving ducks
2 Nakskov Fjord X1I E 17  swans
2 Skallingen-Vejers I D Ma
2 Guldborgsund XII E So  swans
2 Karrebzksminde X D Ma e. g swans
2 Bornholm X1v D 900 diving ducks killed by hunters
2 Faborg Havn X1 E 55 25 swans, 30 ducks and F. atra
3 Kalundborg Havn VIII D Ma swans
3 Redvig X111 D Ma  swans
4 Storebelt X D Ma
11 Odense VIII D Ma swans
12 Hirtshals I E one flock  U. aalge
1964 Nordre Renner v E 10  found
3  Harbolle-Hesnzs X1 E 20  diving ducks
5  Saltholm X1 E 50  S.mollissima
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Year Month  Area District Category No. of birds Remarks
1965 Nordre Ronner v E 30 found
2-3  Bornholm XV D Ma 78 shot in one area, mostly CL hyemalis
2-3  Djursland, Anholt, N Sealand VI-VII A 12,000 estimated (probably a minimum’figure). Distri-
bution of birds shot (abt. 10,000) shown in Fig.
4. Species composition on Djursland and Anholt
shown in Table 3.
2.3 Horsens-ZAbele VIII D >460 shot
3 Men XII E So
3 Langeland-Lys XI E So
11 Aggertange-Blokhus I D abt. 800  found dead
1966 1  Resnes VIII E ca. 50  shot
1 Romse, Sprogse, Vresen X D ca. 500  shot
1 N Djursland Vi D ca. 500  shot
1 Juelsminde VIII D Ma
1 S Langeland X1 E ca. 50  ducks
3 Bornholm XV D 800  ducks shot
5 Hurup VI E So
7  E Amager X1 D Ma gulls
11  Randers Fjord VI D Ma  ducks
12 Gniben-Sejers-Resnees VIII C >2000 shot
1967 2 N Djursland VI E So
Roskilde Fjord vii D Ma CL hyemalis shot
3 Hov-Tune VIII E So
3 N Funen VII E So
1968 1 Hindsholm-Kerteminde X D 300 mostly S. mollissima, Cl. hyemalis and M. nigra
1-2  Bornholm X D ~>800 shot, species composition among 468 along the
E coast, see Table 3
2 SLangeland XI D =375  birds shot
3  Korsholme v E >40
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