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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.

M '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 Robert Russel, M.
sc., who translated the manuscript into

English.

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

During most of the year, Danish waters
considerable concentrations of
waterfowl. This
established by mapping and counting of
carried out by the Game

1966 (Joensen

contain

has particularly been

populations,

Biology Station since

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, 75,000 150,000
Fulica atra, and several hundred thousand

swans,
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gulls. Atkinson-W illes (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
whereas the number of breeding water-
fowl is much smaller than the non breed-

and terns,

ing populations, Somateria mollissima,
Mergus serrator and C. olor being the
only plentiful coastal breeders.

Danish waters 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

contain

Kattegat, and the narrow waters of the
Oresund (Fig. 1, district XIII), the Store-
balt (district X), and to a lesser extent
the Lillebalt (district 1X), to supply a
human population of approximately 100
million. In 1967 more than 80,000 ships
(over 50 BRT) were recorded passing
through the Oresund, the Storebalt and
the Lillebelt, and alone 50,000 of these
passed through the Oresund (Statistical
Y earbook 1969).

The consumption of oil has been in-
creasing rapidly for 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
increased greatly, from 20,000
1948 to 7,680,000 tons in 1968

many years.

oil has
tons in

(Statistical Yearbook 1949,1959,1969).

Oil tankers have previously been con-
sidered as an important source of pollu-
tion, and Danish legislation on the pre-
thus been
and

vention of oil pollution has
mainly directed towards tankers
other large cargo-boats. As early as the
1930's ships were forbidden to release oil
inside Danish (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

territorial waters

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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Oil Pollution and Seabirds 1935-1968

M aterial

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. VEDEL-TANING. He was very inte-
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 (Vedel-Taning 1951) the occurrence
of pollution during 1925-1950 is described.

2) In 1945, (The
Danish Coastal Water Shooting Association) was
founded by Dr. with .the
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-

»Dansk Havjagtforening«

BOJE BENZON, inten-

in annual reports of
in notes in the magazine
»Jagtvennen«. 1954 onwards reports of
cases of pollution were gathered systematically

formation was published
the Association and
From
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-
this review, the hunter's
»Strandjae geren« has
from vols. 1-29 (1942-1970).
cases of pollution mentioned in
were also noted in the lists of »Dansk Havjagt-
forening«, but in several cases important supple-

piling material for
been examined
Almost all the
this journal

journal

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 »Feltomithologen« 1-13 (1959-1971)
contained numerous notes and articles giving
important supplementary information concerning

vols.

the extent of disasters and the species affected.
A scrutiny of »Dansk Omithologisk 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
in destroying
administrated

to reimburse hunters'
oiled birds.
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-
the extent of pollution and the

expenses
The arrangement is

formation on
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
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-

sources indicate

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.

Our. 1. nonpa3nejieHHe CTpaHH Ha paBEOHH,
npHMeHeHHoe B IlpHjioaceHHH 1.

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.
there has been systematic counting along all

polluted stretches of coast, and information about

In none of the cases

observations at sea from boats is only available
in very few instances. Counting from aircraft
was never attempted.

During 1968-1971,
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-
1 must therefore be regarded minimum

intensive examination of

pendix
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
birds, or described as

veral thousand«.

information on 1,000-5,000

»thousands« or »se-

D. Disasters with information on 100-1,000
birds, or in which the terms »hundreds,
many, a great many, large flocks« etc. 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
species affected in each
particular case of pollution. For most cases of

heading concerns the

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 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

only

(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

to Vedel-Taning

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
1968), of widespread
bird deaths were observed. The reduction
in the last years of the period considered

and many cases

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 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.

increase
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SEASONAL DISTRIBUTION

During the period 1954r-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

Zfar 4 B C D E AE © T[°at;1
1935 1 1 1
1936 3 4 4
1937 2 2 2
1938 1 1 1
1939 11 1
1940-1945 2
1946 1 1 1 3 3
1947 301 1 5 5
1948 0 0
1949 2 2
1950 2 2 1 5 5
1951 2 2 2
1952 2 1 5 5
1953 2 4 6 6
1954 1 14 15
1955 11 6 5 13 11 24
1956 3 310 13
1957 2 1 3 3 6
1958 1 3 1 5 10 15
1959 4 5 12 17
1960 1 25 8 12 20
1961 7 3 10 11 21
1962 1 2 6 3 12 18 30
1963 9 3 12 17 29
1964 303 14 17
1965 1 303 7 12 19
1966 1 6 3 10 6 16
1967 1 3 4 11 15
1968 4 1 5 9 14
Total

1alt 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 °/0) 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
jonly 18 % of the cases of bird deaths
have been reported, in spite of the fact
fthat from the end of October bird popula-
tions are nearly as large as in January
and February. Research during 1968-
1971 1972) has that
oiled birds are also found in the autumn
months, but that they are more scattered

(Joensen shown

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 arene 1935-1968. Regi-
streringer af forureninger uden fugle startede i
1954 (kategori F).

Ta6ji. 1. PacnpeaeneHHe 3arpa3HeHHii HetbTtro
pa3Hfcix KaieropnH ¢ 1935 no 1968 r. PerHCTpaima
3arpH3HeHHO6 6e3 nocTpaaaBOiHX nrau (KaTero-
pun F) Haialiacb b 1954 r.
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Pollutions with birds

Pollutions with no infor- Total

Forureninger med fugle mation on birds 1 ait
Category Kategori - Forureninger uden fugle
oplyst
A-E
A B C D E Total F
lait
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. Manedlig fordeling af forureningstilfelde i perioden 1954-1968. I tilfeelde, da en forure-
ning varede flere maneder, er kun den forste benyttet.

Tabn. 2. PacnpenenecHHe no MecanaM cjiynaeB 3arpa3HeHH3 C 1954 a0 1968 r. B Cliynaax, Koma ouho

3arps3HeHne npoaonacanoch hecckojibko MecapeB, ncnojn.30BaH tojibko nepBbii Mecaxr.

GEOGRAPHICAL DISTRIBUTION

The distribution of all cases of pollution by several cases of pollution in the Bal-
recorded during 1935-1968 is shown on tic. In certain cases of pollution where
the map, Fig. 2. During the period 1935- oiled birds were not recorded, but large
1953 only pollution involving birds was  stretches of the coast were polluted, (e. g.
recorded, whereas from 1954-1968 all along the North Sea coast) more than one
cases of pollution were included. Each symbol is given, (up to a maximum of 4
case of pollution involving birds is only in each case of pollution), on the stretch
indicated at one point on the map, and as  of coast in question.

far as possible at the centre of the pollu- In interpreting the geographical distri-
tion. The north coast of Sealand, for bution of oil pollution as shown on the
example, has been affected by several map of Fig. 2, it should be borne in mind
large disasters indicated in the Kattegat that pollution affecting birds will be no-
(see also Figs. 3 and 4), and the south ticed almost everywhere it occurs and re-
coast of Mon and the east coast of Fal- corded from all parts of the country. On
ster have been affected in a similar way  the other hand, pollution which does not
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CATEGORIES
50 KM

62

65

60

55

Fig. 2. The geographica! distribution of all recorded cases of oil pollution during 1935-1968 (cate-
gory F only from 1954r-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 1954r-1968). 1 signaturer for kategori A, B og C er anfort drstal.

Our. 2. reorpat})EPiecKoe pacnpenejiecHHe Boex 3aperHerpHpoBaHHi>ix 3a nepnoa 1935-1968 r. 3arpa3He-
HHH He(J)Tbio (KaTeropHH F TQJIBKO ¢ 1954 no 1968 r.). B cnrHaTypax KaTeropnii A, B H C yKa3am>i ro/tti.
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1962
JAN.-FEB.

F =Found dead

150 S 500 S E =Estimated

S =Shot
200 S

50 km

2000 S

1300 F
400s 2000E

S35 F
1500 E

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.

<£ht. 3. YiacTKH KarreraTa, b KOTOpbix 6j»dih
3aperHCTpHpoBaHbi 3ana-iKaHHbie Hecj)Tbio rm mw
npH KaTactpotbe b HHBape-tbeBpane 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-
along of the

ches the northern coast

1965
FEB.-MARCH

[ F=Found deod

V S =Shot

50 km

300 S

900 S

200 S.

260 S

Fig. 4. Areas of the Kattegat in which oiled

birds were recorded in two disasters in February
and March, 1965.

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

<B>wr. 4. YnacTKH KarreraTa, s KOTOpbix 6 matn
3aperncTpnpoBaHbr 3anaHKanHbie HetjjTbio irraubi
npn AByx KaTacTpotJiax s 4>eBpajie-MapTe 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
considered, a great number of
cases of pollution have occurred in almost

all Danish waters. Pollution has been un-

period

common only in a few shallow, more or
less enclosed waters. This is the case for
the Limfjord (IV), the Lillebalt (IX), the
South Funen Archipelago (northern part
of XI), and the Smalandshavet (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 Storebalt (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 (I) severe bird mortality
has occurred several times. The northern
section of this coast (II 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

arca.

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
105 birds along the southern part and
the North Sea coast (Henne Strand). Se-
they

the author examined

veral gulls were not included, as
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 Blavand) and a total
of abt. 900 birds were examined. A sum-
mary has been published by HaLD-M or-
(1971). Birds found in the two
periods along the North Sea coast have

tensen

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
1961). It is possible that
some birds of this category have been

reported together with oiled birds in the

oil (Joensen

beach surveys.
the above mentioned re-
ports are given in Table 3. For each spe-

Data from

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-
segena) are often reported from the Kat-
tegat and waters further south, but usu-
ally in small numbers.

Dabbling ducks

Oiled 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.mollissim a

gulls
M.nigra

auks
M .fusca

divers

Cl.hyem alis

other seabirds

other diving ducks

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

Fig. 5. Artssammenscetninger blandt oliefugle, jvf. Tabel 3.

Our. 5. CocTaBbi no BnaaM nocTpanaBinnx OT HeiJiTH irnm, cp. Ta6ji. 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 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). .

pollution.

13
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Diving ducks
No group has been as severely affected by

g}

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,

QU Smn o

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),

1 1 and the Storebalt (X). In some cases

é- g adults and young have been killed at the
large breeding colonies of Saltholm (XIII)
and Christianso (XIV) in summer.

Melanitta nigra comprised the majority

‘S’~ » of birds which were killed in three very
S_S&) large and several lesser disasters along
Ee.?i the southern part of the North Sea coast
%"é_ (I). In addition, large numbers have died
‘:;: in the Kattegat (especially VI) (cf. Table
%LIKI 3), in the Storebalt (X), and in the waters

e south of the island of Funen (XI).
§.tu Melanitta fusca has often been recorded
oiled in large numbers in the Kattegat
(especially VI), with only few killed in

@M N o I: S other waters.
c” Clangula hyemalis is the dominant
_2 ’if: i* species found oiled off the coast of Born-
; Z S 22 holm (XIV) (cf. Table 3), in the southern
as O t9,>2 part of the Oresund (XIII), and along the
i'%; AS ; t‘f’o§ Baltic coasts (XI and XII). Lesser num-
tn 2 c0 gt bers have often been reported from most
2‘:* o% g other waters.
¢ P %a Aythya marila, Mergus serrator and
= ol ,VS i(o ofoS Bucephala clangula were regularly re-
o] &8“ ported oiled, but only in small numbers.
U x }‘&) © Aythya ferina is generally found in
®

brackish and fresh waters, and has only

o

S

©n
o

NI

jan

T
3]
= G
S oy

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-
1968).

It is a coastal bird and occurs only rarely

thern waters in winter (Joensen
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, III), in several cases in rather large
numbers. In the Kattegat Alca torda is
(cf. Table 3), Uria
aalge is commoner in the North Sea. In

dominant whereas

the Kattegat Cephus grylle was often
found in small numbers. The number of
dead auks is probably much larger than
information

is indicated by the scanty

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:
(Kattegat),
bassanus (North Sea), Fulmarus glacialis

Phalacrorax carbo Morus

(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

16

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

So-

materia mollissima, Melanitta nigra,

found in the sea far from shore:

Melanitta fusca, Clangula hyemalis,
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Alca torda and Uria aalge. Swans have
often been reported oiled, but total
numbers killed are
small. Other species which occur in

comparatively

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
This is the case for Anas
dabbling

Fulical atra

few times.
platyrhynchos and other
ducks, Aythya fuligula,
" 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 (JOEN-
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, CurRrRY-LiNDAHL 1960).

Nothing in particular is
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

known of

species.

Resumé

Olieforurening og sofugle i Danmark i 1935-1968.

1)  Igennem mange ar er der foretagettivt billede af udviklingen, specielt for pe-

Dan-
mark, hvor fugle var involveret, og denne
artikel
»Dansk Havjagtforenings
ger«, »Feltomithologen« og en
andre kilder (se side 5). Materialet ma
anses at give et nogenlunde representa-

registrering af olieforureninger i

oplysninger fra
Arsberetnin-

sammenfatter

rekke

rioden efter 1946. I Appendix 1 er samlet
oplysninger om alle registrerede tilfaelde
af forureninger med fugle (se narmere
forklaring side 6).

2) Antallet af
maengden af omkomne fugle har vearet

olieforureninger
stigende igennem de sidste artier (Tabel

17
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1), men stigningen synes at have varet
mindre end stigningen i olieforbrug og
-transport gennem danske farvande, hvil-
ket ma ses i sammenhang med en raekke
foranstaltninger mod olieforarening siden
midten af 1950/eme.

3) Olietilsolede fugle er registreret i
alle arets maneder (Tabel 2),
store katastrofer sker hovedsageligt i de
koldeste maneder.

4) Nasten alle farvande har varet ramt
af olieforarening i perioden (Fig. 2), og
visse havomrader har i de sidste ca. 20
ar oplevet massedod blandt fugle nasten

men de

hvert eneste ar.

5) Forareningeme har hovedsageligt
ramt arter, som optreder i de mere abne
havomrader langt fra kysterne (Tabel 3,
Fig. 5).
i meget stort antal, men ogsa betydelige

Iser ederfuglen er omkommet

mangder af sortender, flojlsender, hav-

Svaner rammes hyppigt af olie, men som
regel kun fa fugle. En rzkke arter, som
forékommer i meget store bestinde, men
hovedsageligt 1 fersk-
ganske nar kysteme, er rapporteret pa-
faldende sjeldent, f. eks. grdand og an-
dre svommeander, troldand, blishone og
mager.

6) Det samlede antal fugle, omkommet
ved olieforareninger i 1935-
1968, omfatter flere hundrede tusinde,
men kan ikke anslas nojagtigere.

7) Da man bade mangier sikre be-
standsopgorelser og sikre oplysninger om
oliekatastrofemes omfang, er det ikke
muligt at vurdere olieforureningens be-

og brakvand og

perioden

tydning for bestandene i perioden 1935-
1968. Det skal dog nevnes, at bestan-
dene af den hyppigst ramte art, ederfug-
de sidste
artier 1 Danmark og Ostersoomradet.

len, har veret i fremgang i

litter, alke og lomvier er omkommet.
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Pe3K)Me Ha pyccKOM H3bnce

3arpH3HeHHe Hetjrrbio H MOpCKHe nTHn;&i B £~ HKH 1935-1968 r.

1) B TeneHHe mhothx jieT npOH3Bonnjiach
peracTpaiiHH 3arpH3HeHHH HeilJiTLio b JSgL—
HHH, OT KOTOpfclIX nOCTpa~alJlH nTHHBI, H B
3TOH CTaTte CBonHTca cBeueHHH H3 » D ansk
Havjagtforenings Arsberetninger«, »Felt-
ornithologen« h pana npyrnx hctoh-
HHKOB (cm. CTp. 5). MOXCHO CHHTaTb,
HTO 3TOT MaTepnaji naeT @oboji&ho noxa-
3'ifeJIbHyK) KapTHHy pa3BHTHa, OCOOeHHO
3a nepnon nocne 1946 r.

B npHJioxceHHH 1 codépaHbi CBeneHHH o

Bcex 3aperHCTpnpOBaHHbix cnynaax 3a-
rpH3HeHHH, 3aTparHBaBiHHX nmu; (CM.
6ojice noflpoOHoe odbacHeHHe Ha CTp.
6).

2) B Tenerme nocnenHHX necaTHJieTHH
hhcjio 3arpH3HeHHH h KOJiHBecTBO norad -
HIHX nTHH pOCJIH (TaOJI. 1), HO nOBHHH-
MOMy pocT 6biJi He Tax cnneH, xax pocT
noTpeojieHHa h TpaHcnopTa He’”ra no
naTCKHM BonaM, HTO cjienyeT paccMa-
TpHBaTb B CBH3H C pHHOM MepOnpHHTHH
npOTHB 3arpH3HeHHJI He(J)TbK), npHHHTbIX
¢ cepenHHbi 1950-x ronoB.

3) 3anaHKaHHbie He<|)TbK> nranbi pern-
CTpHpobajiHCb bo Bce Mecaubiroua (TaOJi.
2), ho o0ojibiHHe KaTacTpoiJibi rnaBHbiM
06pa30M caynaioTca b caMbie xojionHbie
Mecanbi.

4) B TeneHHe nepnona, 3arpa3HeHHio
H°(f)TbK> noflBeprajiHCb noHTH Bce Mopcxne
nyTH (Onr.2),h b HexoTopbix nacrax Mopa
MaccoBaa radenb nTHH 3a nocjienHHe 20
JieT cjiyaajiacb noHTH xaacnbm ron.

5) Ot 3arpa3HeHHH nocTpanajiH rnaBHbiM
06pa30M Te bhhbi, KOTopbie BCTpenaiOTca
b HaHOojiee OTxpbiTbix nacrax Mopa, na-
jiexo ot deperoB (TaOJi. 3,0bt. 5). florHO -
jio 0codeHHO odojibinoe hhcjio Somateria
mollissima, ho noradjra Taxace h 3HanH-

TejibHbie KOJiHHecTBa Melanitta nigra,
Melanitta fusca, Clangula hyemalis, Alca
torda h Uria aalge. Jledenen {Cygnus)

HeiJiTb 3acTHraeT nacTO, ho xax npaBHIJio
TOJibKO HedojTbmoe hhcjio nTHH. O pane
bhhob, BCTpenaiomHxca oneHb mhotohhc-
jieHHbiMH cocTaBaMH, ho rjiaBHbiM odpa-
30M Ha npeCHOH HUH COJIOHOBaTOH BOne
h y caMoro 6epera, 3aaBXH nojiyneHbi no-
pa3HTenbHO penxo, Hanp. 06 Anas platyr-
hynchos h BHnax Anas, Aythya
fuligula, Fulica atra, Larus sp.

npyrnx

6) Odinee hhcjio nran, noraénrax Benen-
CTBHe 3arpH3HeHHH rietfjiTbio b TeneHHe
nepnona 1935-1968 r., cocraBlJiaeT He-
CKOJIbKO COT TbICHH, HO HCB03MO05KHO Olip-
HHTb OOJice TOHHO.

7) He HMea hh HaneacHbix noncneTOB co-
CTaBa, hh HanexcHbix CBeneHHH o pa3M epax
Hec})TaHbix xaTacrpotf), 3HaneHHe 3arpa3He-

hhh Hetjrrbio nJia cocTaBOB b Tenerme
nepnona ¢ 1935 no 1968 r. onemrrb
HeB0O3MOSKHO. Onnaxo, cjienyeT ynoMa-

HyTb O TOM, HTO COCTaBbl HaHOOJiece HaCTO
nocTpanaBUiero BHna Somateria mollissi-
ma B j(aHHH H B 00JiaCTH EaJITHHCXOTO
Mopa 3a nocjienHHe necaraneTHa yBejiH-
HHJIHCb.

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:

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

Th (thousands), Hu (hundreds), LF

Appendix 1. Liste over alle registrerede olieforureninger med fugle involveret i perioden 1935-juni

1968. Nermere forklaring se teksten p. 6. Forkortelser:

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

Th (tusinder), Hu (hundreder), LF (store

FTpHJiOKeHne 1. riepenem, Bcex cnyqaeB 3arpH3fienHH Hec"TBto, 3aTparnBaBiirax HTHU, 3aperncTpnpo-
BaHHBix B TeneHHe nepnona ¢ 1935 no HIoHB 1968 r. nonpoOHOCTn nanbi B Texcre CTp. 6. Coxpame-
HHs: Th (tBickun), Hu (cotun), LF (6o0jn>niHe cran), Ma (MHoro), So (HCCKOJIBKO).
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Category No. of birds

District
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of Danish

Goldeneye (Bucephala clangula L.) in Denmark, pp. 61-73.1948.

Part 3. Holger Madsen: Studies on species of Heterakis (Nematodes) in birds, pp. 1-43.
1950.
F. Jensenius Madsen and R. Sparcki On the feeding habits of the Southern Cormo-
rant (Phalacrocorax carbo sinensis' Shaw) in Denmark, pp. 45-76.1950.

VoL 2.

Parti.Holger Madsen: A study on the Nematodes of Danish gallinaceous game birds,
pp. 1-126.1952.

Part 2. Johs. Andersen: Analysis of a Danish Roe-deer population (Capreolus capreolus
(L.)) based upon thé extermination of the total stock, pp. 127-155.1953.

Part3. F. Jensenius Madsen: On the food habits of the diving ducks in Denmark, pp. 157-
266.1954.

VolL3.

Parti.Johs. Andersen: The food of the Danish Badger (Meles meles danicus Degerbol):
pp. 1-76. 1954.

Part 2. Carsten Pedersen: Cycles in Danish Vole populations, pp. 1-18.1957.
F. Jensenius Madsen: On the food habits of some fish-eating birds in Denmark,
pp. 19-83. 1957.
Johs. Andersen: Studies in Danish Hare-populations® 1. Population fluctuations,
pp. 85-131.1957.

Part 3. Third congress of the international union of game biologists. Transactions, pp.
1-166.1958.
Knud Paludan: Some results of marking experiments on Pheasants from a Danish
estate (Kala), pp. 167-181.1958.
Marie Hammer, M. Kaie and R. Spirck: Investigations on the food of Partridges,
Pheasants and Black Grouse in Denmark, pp. 183-208.1958.

VoL 4.

Part 1. Knud Paludan: Results of Pheasant markings in Denmark 1949-55. pp. 1-23. 1959.
Knud Paludan: Partridge markings in Denmark, pp. 25-58.1963.
Mette Fog: Distribution and food of the Danish Rooks, pp. 61-110.1963.

Part 2. H. Strandgaard: The Danish bag record L pp. 1-116.1964.

Part3. Jorgen Fog: Dispersal and Survival of Released Mallards. (Anas platyrhynchos L.).
pp. 1-57.1964.
Jorgen 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.
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. Mette Fog: An Investigation on the Brent Goose.(Branta bernicla) in Denmark.

40 pp. 1967.
r .T T--. _eT> a— t- T J-1 *1__.1 __§

(Vulpes vulpes 1
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 Use Brunberg Nielsen: Age Determination in the Red Fox (Vulpes

vulpes L.) from Canine Tooth Sections. 16 pp. 1968. -
Jrr®xe- pheasant Chicks. 8 pp. 1969. .7

an Ethological Approach to the
Problem. 36 pp. 1969;

. Mette Fog: Studies on die 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. Abildgard, Johs. Andersen & O. Bamdorff-Nielsen: The Hare Population (Lepus

europaeus Pallas) of Illume Island, Denmark. A Report on the Analysis of the Data
from 1957-1970. 32 pp. (In print).

. Ole Bamdorff-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*. Qil Pollution and Seabirds in Denmark 1935-1968. 24 pp.

1972.

. '"Anders Holm Joensen: Studies on Oil Pollution and Seabirds in Denmark 1968-1971.

32 pp. 1972.
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