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Introduction

In 1968 the Game Biology Station initia-
ted studies on oil pollution in Denmark
and its impact on seabirds, and a report
covering the first three years (July 1968
— June 1971) was published in 1972
(JoEnsEN 1972 a) simultaneously with a
survey of seabird disasters during 1935~
1968 based on literature etc. (JOENSEN
1972 b).

The present paper continues the theme
of the former report and covers the five-
year period July 1971 — June 1976. Some
preliminary results have already been
published in Danish in the annual reports
of the Game Biology Station »Dansk
Vildtforskning« (Joensen 1972 ¢, 1973 a,
HANSEN & JoENsEN 1975), and by Joensen
(1973 b).

During 1971-1976 the study of oil
pollution and seabirds has been carried
out in very much the same way as in
1968-1971. In later years, however, the
registration and control of oil pollution
undertaken by the Ministry of the Envi-
ronment has gradually been intensified,
and the close cooperation between the
Ministry and the Game Biology Station
has without doubt also led to improve-
ment of the surveys concerning the sea-
bird aspects of oil pollution.

During 19711976 information on sea-
birds and oil pollution was obtained in
three types of survey:

1) Registration of seabird mortality in
reported incidents of oil pollution, and in
the case of major disasters, intensive field
studies and examination of dead seabirds.
2) An evaluation of the frequency and

distribution of oiled seabirds through a
questionnaire survey sent to diving-duck
hunters.

3) Surveys of beached birds, i.e. counts
of dead and contaminated seabirds along
different stretches of coast, not associated
with specific reported oil pollution in-
cidents.

The authors are greatly indebted to
other personnel at the Game Biology
Station for participation in the fieldwork.
Thanks are due to the game advisers, po-
lice and many local hunters, coast wardens
and ornithologists who reported oil in-
cidents and helped in various ways during
major disasters. The many hundred hun-
ters who provided information on conta-
minated birds through the questionnaire
survey are also to be thanked. For several
years the authors have been advisers to
the MINISTRY OF THE ENVIRONMENT in
questions concerning oil pollution and
seabirds, and Commanders P. S. Stamp,
F. Orzen and L. Parte of the Acency or
ENVIRONMENTAL ProTECTION are thanked
for their cooperation in a mutual effort
to improve registration and control of oil
pollution. Aerial surveys and counts of
birds were conducted in connection with
several pollution incidents, and thanks
are due to the Rovar Danisa Air FOrcE
and the Army Amr Cores for providing
aircraft and pilots, and to the pilots of
civil aircraft hired by the Game Biology
Station. Dr. RoBerT RusskL is thanked for
linguistic critisism of the English manu-
script, and Mr. Axer Mortensen for
translating the Russian summary.
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General collection of information on oil pollution incidents

A large number of contributors, such as
game advisers, police, coast wardens,
hunters and ornithologists, pass infor-
mation to the Game Biology Station about
observations of contaminated seabirds,
most often immediately after the obser-
vation is made. Such reports have been
received since the beginning of the Sta-
tion’s survey in 1968, but without doubt
the increased public knowledge of the
current investigations and the growing
interest in environmental problems have
gradually led to improved reporting by
such sources and made the registration
more efficient. The steadily increased
surveillance of Danish waters organized
by the Ministry of the Environment has
also resulted in improved reporting to the
Ministry by many different sources such
as local authorities and shipping and air
traffic about accidents at sea or observa-
tions of oil patches.

In all cases of such reports which in-
volve more than a very small oil patch
or the presence of more than a very few
oiled birds, the Ministry and the Station
cooperate in immediate further evaluation
of the incident. The Ministry organizes a
closer search in the area through local
authorities or from aircraft or ships, and
simultaneously the Station organizes lo-
cal contributors to evaluate the seabird
situation in the vicinity. Supplementary
reports are often received within a few
hours. In the large majority of cases the
incident proves to be of small dimension,
and apart from maintaining some degree
of local attention, further action is called
off.

In some cases however the oil slick
proves to be of major dimensions and/or
involving large numbers of birds. In such
cases surveys are continued and inten-

4

sified, on the part of the Ministry with
the aim of determining the source of the
pollution and evaluating the need for pol-
lution control measures, which eventually
may lead to a major operation involving
several local and governmental organiza-
tions according to established emergency
plans.

Whenever an incident shows signs of
affecting or proves to affect large num-
bers of birds the Game Biology Station
with the aid of local people initiates in-
tensive surveys, including observations
from coasts and if necessary from boats
and aircraft, with the purpose of estimat-
ing as accurately as possible the extent
of the pollution and the number of birds
involved. The Station assists game ad-
visers and police in organizing the even-
tual killing of suffering birds, carried out
by local hunters, and subsequently col-
lects as many perished or shot birds
(whole birds or wings) as possible for
examination. Besides illustrating the spe-
cies composition of contaminated birds
this examination contributes data on age-
and sex-composition in materials of di-
ving ducks, to be used in an evaluation
of the annual production (JoensEn 1974
p. 62). This latter aspect is not dealt with
in the present report.

The results of investigations concerning
two extremely large disasters occurring in
1972 are described below in special re-
ports similar to those given in the report
covering the years 1968-1971 (JOENSEN
1972 a). Data on an additional 23 inci-
dents each with records of from one
hundred to a few thousand contaminated
seabirds, have been summarized briefly
in Appendix 1, and information on the
species composition of birds examined is
given in Table 5. It should be emphasized
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that the number of birds given affected
by oil are those recorded and therefore
in general must be considered minimal.
In particular for many medium-sized in-
cidents listed in Appendix 1 the surveys
were inadequate and the actual losses due
to oil may have been considerably larger
than the estimated numbers. Without
doubt this is also true for many smaller

incidents, which according to available
information affected less than one
hundred birds and are not listed in Ap-
pendix 1. In several cases no satisfactory
surveys could be carried out because of
adverse weather conditions, a very com-
mon phenomenon in Denmark in au-
tumn, winter and spring.

Reports on two disasters in 1972
MARCH 1972 — NORTHERN AND CENTRAL KATTEGAT

Area: East coast of Jutland from Skagen in
north to Ebeltoft in south (ca. 250 km of coast-
line), and the islands Hirsholmene, Nr. Renner
— Leesw, Anholt, Hjelm and Samse. Largest con-
centrations of oiled birds were found in the cen-
tral part of this area, from the N coast of Djurs-
land to Voersé (see Fig. 1).

Period: The first contaminated birds were seen
in the first days of March. Large numbers came
ashore from 12-13 March, and killing of suffe-
ring birds mainly took place from 13-18 March.
In several areas large numbers of oiled birds
were still present about 25 March, but later in
March and in early April only small numbers
were observed.

The pollution: Source unknown, probably a ship.
During aerial survey on March 13th patches of
oil in open water were seen N of Lese (50X
1000 m), at Hirsholmene (50X500 m), E of
@ster Hurup (75X500 m), and N of Fjellerup
(several patches of about 25X1000 m). On
March 24-25 a vessel and a helicopter from the
Royal Danish Navy searched parts of the Alborg
Bugt, but no oil patches were found. During an
aerial survey on March 28th a very large slick
(10006000 m) was observed 6-8 km SW of
Leeso. Scattered oil patches were found on many
shores, particularly off N Djursland and Him-
merland, where fishing nets and boats were also
affected. In most areas, particularly the central
part of the pollution area, a large proportion of
the birds were very heavily soaked in oil and
thus quite immobilized, while still alive. The oil
contained very heavy components, being prob-
ably crude or heavy fuel oil.

Observations from shores: During most of
March weather conditions were favourable for

coastal observations. However, along most of the
coast affected sand bars only periodically cove-
red by water are present up to several kilome-
tres from the mainland coast, and over such
large distances it is very difficult to count the
birds, determine species, and evaluate their de-
gree of oil contamination. In most cases the

MARCH 1972
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Fig. 1 The distribution of oiled birds during the
disaster in the northern and central Kattegat in
March 1972. Cross-hatched: main concentration
areas, hatched: smaller numbers of birds affected.
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March 1972 Dec. 1972

Kattegat Waddensea
Gavia stellata 26 23
Gavia arctica 14 4
Gavia sp. 6 1
Gavia total 46 1%  280.3%
Podiceps griseigena 112 11
Podiceps cristatus 2 -
Podiceps auritus - 1
Podiceps total 114 2%  120.1%
Fulmarus glacialis - 4
Phalacrocorax carbo - 1
Somateria mollissima 683 14%0 4413 48%
Melanitta nigra 2663 56%0 4500 49%
Melanitta fusca 1129 24% 89 1%
Clangula hyemalis 63 11
Aythya marila 14 7
Aythya fuligula - 6
Bucephala clangula 21 16
Mergus serrator 22 5
Mergus merganser 2 1
Diving ducks total 4597 96%0 9048 99%s
Anas platyrhynchos 1 3
Anas crecca - 1
Anas acuta - 2
Branta bernicla - 1
Cygnus sp. 1 -
Stercorarius skua - 1
Stercorarius pomarinus - 1
Stercorarius parasiticus 1
Larus marinus 1 2
Larus argentatus - 3
Larus canus - 1
Larus sp. - 1
Rissa tridactyla - 9
Skuas, gulls total 1 19 0.2%
Uria aalge 2 24
Alca torda 3 4
Plotus alle 1 -
Cepphus grylle 1 -
Auks total 70.1% 28 0.3%0
Haematopus ostralegus 1 4
Numenius arquata - 1
Corous corone - 1
Grand total 4768 9153

Table 1. The species composition (number of
birds and percentage) of birds killed in two
major disasters in 1972 and examined by the
Game Biology Station.
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number of oiled birds recorded are therefore
absolutely minimal. Many hunters provided in-
formation on numbers of oiled birds observed
along most shores, and in addition Game Biclogy
Station personnel surveyed most of the coast be-
tween Hals and Fornezs. In all areas peak num-
bers were recorded in the period 13-16 March,
and the minimum numbers of oiled birds obser-
ved are given in Table 2. Between Hals and
Randers Fjord the species composition of con-
taminated birds was estimated as S. mollissima
509%, M. nigra 30%., M. fusca 15°%o, while
other diving ducks, divers, grebes etc. comprised
no more than 5%s. In most other areas S. mol-
lissima was greatly outnumbered by the two
Melanitta species.

Aerial surveys: On March 13th a four-hour
aerial survey was conducted covering Lese, Nr.
Ronner and Hirsholmene, and the coast of Jut-
land from Frederikshavn in the north to Ebel-
toft and Sletterhage in the south. Weather con-
ditions during the survey were very favourable.
More than 80,000 seabirds were recorded in-
cluding 26,500 S. mollissima, 9,600 M. nigra,
7,200 M. fusca, 500 B. clangula, 100 M. serrator,
100 C. olor and 38,000 Larus sp. (mainly L. ar-
gentatus). About half of the diving ducks were
sitting on sand bars, and it was estimated that
nearly all M. nigra and M. fusca and probably
half of the S. mollissima were contaminated.
1500 dead or extremely weak birds were obser-
ved. The distribution of birds presumably con-
taminated with oil is given in Table 2.

On March 28th a two hour aerial survey was
carried out under rather poor weather conditions
covering Anholt and open waters between Djurs-
land and Lese. Oiled birds were only seen at
Anholt (30 S. mollissima).

Birds shot: According to reports sent to the
Game Council and direct information from hun-
ters, the number of destroyed birds was estima-
ted at about 7,500 (for distribution see Table 2).
In addition a few thousand dead birds were
found along the coast. Probably more than three
quarters of the birds were shot within six days
(13-18 March). In several areas, particularly in
the central and northern parts, only a small
proportion of the suffering birds could be
reached by the hunters, and many of those shot
could not be retrieved. During the operation the
wind was from an easterly direction, but during
12-13 March and 21-22 March a SW wind and
higher water level caused many dead and dying
birds to drift out into the open sea.
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No. contaminated No. contaminated No. birds killed No. birds
birds observed birds recorded by hunters examined
from coasts in aerial survey (ca.) by GBS
13-16 March 1) 13 March
Skagen — Hals 3-4,000 4,000 2,000 1,128
Hals — Randers Fjord >15,000 2) 16,000 3,000 2,193
Randers Fjord — Fornees 2,000 6,000 2,000 21,211
Fornzs — Elsegarde 200 200 300 212
Hirsholmene ? 100 ? -
Nr. Renner — Laeso ? 200 ? -
Anholt - 30 3) 24 24
Hjelm 200 ? - -
Samse 200 ? - -

Notes: 1) In some areas large numbers of contaminated birds had already been shot and removed at
the time of the coastal count. — 2) In addition to the 15,000 contaminated birds, 5-8,000 birds pos-
sibly contaminated were observed. — 3) Aerial survey at Anholt conducted on 28th March.

Table 2. The number of contaminated birds observed (minimum figures) in counts from the coasts
and in aerial surveys, the estimated number of birds killed (mainly shot) by hunters, and the num-
ber of birds examined by the Game Biology Station (GBS) along different sections of the Kattegat

coast during the disaster in March 1972.

Birds examined: 4,768 birds were examined by
the Game Biology Station (see Table 1 for spe-
cies composition and Table 2 for geographical
distribution). In most cases the entire bird could
be examined, although 209%s of the material
consisted of wings or heads. The entire material
consisted mainly of three species (S. mollissima
14 %, M. nigra 56 % and M. fusca 24 °/o), while
other diving ducks (3 %), Gavia sp. (1%),
Podiceps griseigena (2.4 %) and Alcidae (0.1 %)
were much less abundant. The proportion of
each of the three dominant sea-duck species
varied according to their general distribution
pattern in the pollution area, S. mollissima being
commoner in the central part, while the two
Melanitta species were predominant in the
southern and northern parts.

Total number of birds lost: Considering the de-
gree of contamination of birds, the type of oil
involved, and the low temperature of the sea
water at the time of the pollution, it is realistic
to assume that all contaminated birds perished.
The best estimate of numbers affected by oil
was obtained during the aerial survey on March
13th, when a minimum of 30,000 contaminated
birds were recorded, including 12-15,000 S. mol-
lissima, nearly 10,000 M. nigra, ca. 7,000 M.
fusca, plus a few hundred other seabirds.

By comparing the proportions of the three
dominant species recorded by aerial survey with

those in birds collected and examined (summa-
rized in Table 3) a considerable discrepancy be-
tween the proportions in the two groups was
found, viz. the two Melanitta species are much
more abundant in birds collected and examined.
This is probably mainly due to the fact that
collection of contaminated birds was carried out
during a rather short period in the very be-
ginning of the pollution incident. Since the Me-
lanitta species occur further out at sea they
were probably struck by oil earlier than 5. mol-
lissima, and furthermore the Melanitta species
are obviously less robust than the latter species
and consequently seek the shores sooner than
S. mollissima (see p. 10). Due to the short
period of collection of suffering and dead birds
a large proportion of the contaminated S. mol-
lissima have not been included in this material.

Such apparent differences in the vulnerability
to oil of different species emphasizes the need
for surveys to be conducted over a rather long
period when actual losses and the proportion of
each species among victims are to be evaluated.

In the case of the Kattegat disaster the actual
loss of the different species cannot be accurately
assessed, but it can be concluded that it was not
less than 30,000 individuals, comprising the
above-mentioned numbers of the three dominant
species. These figures can be considered as ab-
solutely minimal, the actual loss possibly being
several thousand birds more.
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Remarks: The parts of the Kattegat affected by
oil pollution in March 1972 contain several very
important concentration areas for wintering wa-
terfowl, particularly for the three species of sea-
duck most seriously affected by the disaster
(Joensen 1974). For S. mollissima and M. nigra
the estimated losses, although very high, do not
comprise critically high proportions of the popu-
lations normally present in these waters. The
loss of at least 7,000 and possibly a considerably
larger number of M. fusca is however much
more serious. The total winter population of this

species in Danish waters is 20-40,000 birds,
which constitutes a very large proportion of the
total population in W Europe, and within Da-
nish waters the area affected by oil in March
1972 normally holds more than half of the total
population. Without doubt a considerable pro-
portion of this local population was killed, and
this disaster illustrates the seriousness of the oil
pollution problem, particularly in relation to
species which tend to concentrate in very few
areas (c. f. Joensen 1972 a p. 26).

DECEMBER 1972 — THE WADDENSEA

Area: The entire Danish Waddensea, particularly
waters around the islands of Reme, Mande and
Fang, and the peninsula Skallingen, with smaller
numbers of birds also recorded north of Blavand

(Fig. 2).

Period: The first oiled birds were seen in several
areas on Dec. 1st and 2nd. Numbers increased
during the following week, large numbers of

DEC. 1972
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Fig. 2. The distribution of oiled birds during the
disaster in the Waddensea in December 1972.
Cross-hatched: main concentration areas, hatched:
smaller numbers of birds affected.

contaminated birds being present until 20-25
Dec., whereafter numbers gradually decreased,
being much smaller in early Jan.

The pollution: Source unknown, probably a ship.
On Dec. 6th a helicopter of the Royal Danish
Navy covered waters W of Reme, Fang and
Mande as well as the W coast of Jutland from
Skallingen to Ringkebing, but detected no oil
patches on the sea. Small patches of oil were
found on several shores. The degree of conta-
mination of most birds was fairly light, but
some however were quite heavily soaked in oil
containing heavy components.

Observations from coasts and boats: On Dec. 5th
—7th Game Biology Station personnel took ob-
servations along the shores of Rems and Fang,
and throughout the months of Dec. and Jan. se-
veral hunters and ornithologists took observa-
tions from shores and boats in most parts of
the pollution area. Such reports contained infor-
mation about flocks of hundreds, and occasio-
nally a few thousand contaminated birds, mainly
S. mollissima and M. nigra. These occurred
particularly around the islands, with smaller
groups in the interior parts of the Waddensea
and small flocks of M. nigra along the coast
north of Blavand. Without doubt small groups
of contaminated M. nigra recorded in remoter
waters, particularly Ringkebing Fjord, Nissum
Fjord and the western part of the Limfjord,
originated from the Waddensea disaster.

Most land or boat observations covered only
a small part of the pollution area, and as they
were scattered over a fairly long period they do
not form a sufficient basis for estimates of total
numbers of contaminated birds.
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Aerial surveys: On Dec. 6th and 7th the Game
Biology Station conducted a three-hour aerial
survey, the first day covering most of the Wad-
densea and parts of waters west of the islands,
and on the second day covering the west coast
of Jutland from Skallingen to Hvide Sande. In
spite of rather strong winds the observation
conditions were favourable. In the western part
of the Waddensea, and in particular around the
islands and their adjacent sandbanks, large
numbers of ofled sea-ducks were observed, con-
sisting almost exclusively of S. mollissima and
M. nigra. The map Fig. 2 shows the distribution
of contaminated birds. Altogether about 74,000
S. mollissima were recorded of which an
estimated 19,000 were affected by oil. In the
waters west of Reme and Skallingen two huge
rafts of M. nigra were observed, estimated to
contain 160,000 and 40,000 birds respectively;
apparently these birds were not affected by oil.
However further east, and in particular around
Remg and its adjacent sands, a minimum of
3,500 contaminated birds were recorded. Small
numbers of M. fusca (totalling ca. 1150 of
which at least 150 were contaminated) were
found together with M. nigra. Between Blévand
and Hvide Sande only a few oiled M. nigra were
seen.

Besides the three sea-duck species mentioned,
large concentrations of other waterfowl were
recorded in the Waddensea, but these were
largely unaffected by oil. The most numerous
species were A. platyrhynchos 38,000, T. tadorna
9,300, A. penelope 8,100, B. bernicla 1,800, A.
crecca 1,600, H. ostralegus 23,600, C. alpina
3,700, Larus sp. 135,000 (mainly L. argentatus).

On Jan. 4th 1973 an aerial survey of the
Waddensea and Ringkebing Fjord was conduc-
ted; only a few hundred oiled birds were re-
corded, in the central part of the Waddensea.

Birds shot: In the entire Waddensea area from
the Danish-German border to Blivand a minimum
of 10,000 birds were killed by hunters, who re-
ported that in some areas considerable numbers
of suffering birds could not be reached, and that
many of those killed could not be retrieved.
North of Blévand probably less than 300 were
shot.

Birds examined: More than 9,000 birds, destroyed
by hunters or found dead, were examined by the
. Game Biology Station, including 1,400 whole
birds and 7,800 wings. At least 90 % of these
had been shot or found around Rems, Mande
and Fang. More than thirty species were in-

Contaminated  Killed birds
birds recorded  examined
in aerial survey by GBS
(see note)
No. %/ No. /g

Kattegat March 1972

S. mollissima 12-15,000 45 683 15
M. nigra 10,000 33 2,663 60
M. fusca 7,000 22 1,129 25

Waddensea Dec. 1972

S. mollissima 20,000 74 4,413 49
M. nigra 7,000 26 4,500 50
M. fusca 200 1 89 1

Note: Figures in first column for the Waddensea
include birds which had been killed at the time

of the aerial survey.

Table 3. The proportions of S. mollissima, M.
nigra and M. fusca among contaminated birds
observed in aerial survey and in birds collected
and examined in the two major disasters in 1972.

Sample period 1-16 17-31 1-15

Dec. Dec. Jan. Total
No. birds ex-
amined of the
two species 2,501 2,291 493 5,285
S. mollissima  14% 68  79%  44%0
M. nigra 86%0  32%  21%  56%

Table 4. The ratio of S. mollissima and M. ni-
gra in samples which could be accurately dated,
killed in the Waddensea disaster in Dec. 1972
and early Jan. 1973. (Birds examined by the
Game Biology Station).

volved, but S. mollissima and M. nigra, repre-
sented in equal numbers, together comprised
97 9/q of the material (Table 1). In March 1973
a survey of beached birds was conducted along
many coasts of the Waddensea (see p. 14), and
without doubt a very large proportion of the
beached birds recorded originated from the dis-
aster in Dec. 1972.

Total number of birds lost: Although the

weather was relatively mild and thus prolonged
the process of dying it is assumed that all or
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nearly all the contaminated birds perished in the
course of Dec.-Jan. On Dec. 6th—~7th a minimum
of 19,000 S. mollissima and 3,500 M. nigra po-
sitively affected by oil were observed during
aerial surveys. These birds were all sitting on
shores and sandbanks, and without doubt some
of the birds seen in the water were also con-
taminated. A cautious estimate of at least 25,000
birds still alive but contaminated can thus be
established. At the time of the aerial surveys
about 5,000 oiled birds (at least 1,000 S. mollis-
sima and 3,500 M. nigra) had already either
been shot or found dead.

As in the case of the Kattegat disaster (March
1972, see p. 7) there is a discrepancy between
the proportions of the dominant species in con-
taminated birds observed during aerial survey
in the beginning of the pollution period, and
their proportions in birds collected and examined
(see Table 3). During the Waddensea disaster the
collection of birds was carried out over a much
longer period than in the case of the Kattegat
disaster, and consequently the discrepancy be-
tween materials is not so pronounced. Table 4
illustrates changes in the proportion of the two
dominant species in the course of the period of
collection. The more vulnerable M. nigra (which
may also have been contaminated earlier on its
haunts further out at sea) is quite predominant

in the beginning of the period, whereas the more
robust S. mollissima survives longer but gradu-
ally as the contaminated birds are weakened
becomes the predominant species later in the
period of collection.

The actual losses of the two main species can
not be accurately assessed, but it is concluded
that at least 30,000 birds perished, comprising
at least 20,000 S. mollissima and 7,000 M. nigra,
the actual figures being possibly much higher.

Remarks: The Waddensea is one of the most
important waterfowl concentration areas not only
in Denmark, but in the whole of Europe. In the
interior regions tens of thousands of dabbling
ducks and waders and thousands of B. bernicla
occur, the Waddensea being the most important
haunt for these waterfow! in Denmark. None of
these were affected by the oil in Dec. 1972.
In winter 50,000 - 100,000 S. mollissima occur
in waters around and between the islands, and
in more open waters further west M. nigra re-
gularly occurs in very large numbers. During
the disaster in Dec. 1972 the local population of
S. mollissima suffered very heavy losses, esti-
mated to be at least 259, whereas a much
smaller proportion of the very large concentra-
tion of M. nigra present in the area were
affected.

Samse  Djurs-  Hals — Langeland @resund South  W. Lol-
Dec. 1971 land  Djursland — Lolland Feb. 1975 Kattegat  land
Jan. 1972 Feb. 1973 March Jan.-Feb.  April
1974 1975 1975
Podiceps sp. - - 1 1 - - -
Phalacrocorax carbo 1 - - - - - -
Somateria mollissima 57 86 121 391 11 109 51
Melanitta nigra 4 7 106 119 - 1 308
Melanitta fusca 4 5 34 2 - - 6
Clangula hyemalis - 1 87 - - 11
Aythya marila - - 1 2 - - -
Aythya fuligula - - 1 - 14 - -
Bucephala clangula - - 1 1 11 -
Mergus serrator - - 2 - 16 - 1
Alca torda - 1 - - 1 -
Cepphus grylle - - - - - 1 -
Fulica atra - 1 - - 17 - -
Total 66 100 268 603 69 112 377

Table 5. Species composition of birds shot in connection with some pollution incidents in the Kat-
tegat, Presund and W. Baltic Sea, and examined by the Game Biology Station.
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The questionnaire survey to diving-duck hunters

Information on the dispersed occurrence
of oiled birds in Danish waters in 1968/
69 and 1969/70, obtained through a
questionnaire survey to diving-duck hun-
ters, has been described by JoEnsen
(1972 a). Similar information from the
subsequent six seasons (1970/71-1975/
76) is presented in this report. The main
objective of the questionnaire survey is to
obtain supplementary information to the
official bag-record on the species com-
position among bagged diving ducks
other than S. mollissima. However the
hunters are also asked for information
about oiled birds.

Table 6 summarizes data on the hun-

seasons now investigated. Each year
questionnaires were sent to about half of
those hunters who gave information to
the official bag-record about more than
ten »other diving ducks« bagged. Over
the eight seasons the proportion of this
category of hunters replying has in-
creased slightly as a result of more quest-
ionnaires mailed and an improved reply
rate. Section C in the table giving the
number and proportion of replies with
detailed information on cases of oiled
birds, is particularly important for an
evaluation of the overall pollution situa-
tion, and also sections D-E giving in-
formation on the number of occurrences

ters’ reports on oiled birds from all eight of oiled birds and the total number of

1968/69 1969/70 1970/71 1971/72 1972/73 1973/74 1974/75 1975/76

A. No. questionnaires

mailed 1392 1411 1608 1479 1717 1300 1122 1195
B. No. questionnaires
replied 986 957 1139 1080 1158 1030 928 990
¢ I::Piﬁss ‘;’;th . 180 169 173 186 236 109 81 64
POTLS. % ofB. 18 18 15 17 20 11 9 6
oiled birds
D. No. occurrences reported
total 191 172 175 188 243 110 81 70
1-5 oiled birds 109 112 113 119 138 79 53 45
< 20 oiled birds 158 143 138 155 208 101 75 64
20-100 oiled birds 29 20 33 31 31 9 6 6
> 100 oiled birds 4 9 4 2 4 - - -
E. No. oiled birds shot 1100 1300 1900 2100 3100 500 350 500

Table 6. Information on oiled birds obtained through the questionnaire survey to hunters, who
claimed the category »other diving ducks« bagged during eight seasons. Notes: A) Questionnaires
were sent to half of those hunters, who had reported > 10 »other diving ducks« bagged. — B) Num-
ber of replies received (excluding a few percent which did not contain any information). ~ C) In-
cluding only replies with reports on oiled birds in the season in question, omitting for example let-
ters with general statements not referring to that particular year. — D) The number of occurrences of
oiled birds is higher than the number of replies, because some hunters reported more than one oc-
currence of oiled birds. Occurrences with exact information on locality (90-95%0) are marked on Fig.
3. — E) Total number of oiled birds killed by hunters and reported in the questionnaire survey, in-
cluding only reports with exact numbers given.
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Fig. 3. The geographical distri-
bution of oiled birds, reported
by hunters in questionnaire
survey over six seasons (1970/
71 — 1975/76). Reports con-
nected with organized destruc-
tion of birds in connection with
larger pollution incidents are
specially indicated on the maps.
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Gavia sp. - 2 9 17 28
Podiceps sp. - 6 2
Phalacrocorax
carbo - 1 1 1 3
Somateria
mollissima 1 314 82 235 632
Melanitta nigra 23 238 124 858 1243
Melanitta fusca 14 76 33 105 228
Clangula
hyemalis 560 436 23 20 1039
Aythya marila - 41 -~ 14 55
Aythya ferina - 9 3 1 13
Aythya fuligula - 168 6 113 287
Bucephala
clangula 2 36 4 37 79
Mergus serrator - 28 10 30 68
Mergus
merganser - 12 - 5 17
Cygnus sp. - 1 - 4 5
Anas sp. - - - 3 3
Uria aalge - - - 1 1
Alea torda - 4 - 6 10
Cepphus grylle - - 1 3 4
Fulica atra - 3 - 1 4
Larus sp./Rissa - 5 - 27 32
Total 600 1374 302 1487 3763

Table 7. Species composition of oiled birds killed
by hunters in six seasons (1970/71-1975/76), based
on information from the questionnaire survey to
diving-ducks hunters. Reports concerning birds
killed in connection with major pollution in-
cidents indicated specially on the maps in Fig. 3
are not included.

oiled birds reported shot are important.
This information however includes both
reports on the dispersed occurrences of
oiled birds and reports from major dis-
asters in which hunters took part in or-
ganized killing of suffering birds.

The maps of Fig. 3 illustrate the geo-
graphical distribution of reported occur-
rences of oiled birds in each of the six
seasons 1970/71 — 1975/76; reports con-
cerning the major actions have been spe-
cially indicated. Information on locality
was too inaccurate for inclusion in Fig. 3
for 5-10 %o of the reported occurrences.

Table 7 illustrates the species com-
position of oiled birds killed in four re-
gions of Denmark in all six seasons as
a whole (1970/71 — 1975/76). It should
be emphasized that because the quest-
ionnaire survey was selectively sent to
hunters shooting »other diving ducks«
and not to a similarly representative
sample of hunters who shot S. mollis-
sima, the information on species com-
position is biased accordingly.

Surveys of beached birds

In later years some countries in NW Eu-
rope have organized surveys of beached
birds, i.e. regular counts of dead seabirds
(oiled or otherwise) along certain (often
very long) stretches of coastline, the pur-
pose being to provide general information
on the seabird/oil pollution problem, and
to establish an index of oil pollution (see
e.g. ANon 1976, Bisey 1972). Such in-

vestigations have been carried out with
the voluntary aid of large numbers of
ornithologists etc.

In Denmark the problem of oil pol-
lution and seabirds has mainly been
studied by methods described in previous
chapters, but in later years some surveys
of beached birds have also been carried
out with the aim of obtaining additional
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information on the problem. The methods
applied are not standardized as for ex-
ample are those of the British scheme,
and accordingly the results presented here
from one survey along the west coast of
Jutland in March 1973 and several other
surveys of smaller scale cannot realistic-
ally be compared with the results of sur-
veys in other countries. Furthermore due
to heterogeneity the quantitative aspects

of the different Danish surveys should
not be compared. So far it has not been
possible to organize major, regular sur-
veys of beached birds in Denmark similar
to those conducted elsewhere e.g. in Great
Britain. Also, since the problem is quite
intensively studied by other methods
there is perhaps not such a great need
for additional surveys of beached birds
in Denmark.

WEST COAST OF JUTLAND, MARCH 1973

In the period 3rd-7th March 1973 a Bri-
tish-Danish team of twelve people (lea-
ders E. Boceererg Hansen and NorMAN
Hammonp) surveyed almost the entire
west coast of Jutland from Skagen in the
north to the Danish-German border in
the Waddensea in the south. Of a total
coastline of 560 km about 470 km were
surveyed (see Fig. 4).

Fig. 4. Stretches of the west coast of Jutland
surveyed for beached birds in March 1973.
Figures indicate no. birds/km recorded along
shorter sections, and the three main sectors. —
The insert map shows the localities of other
surveys of beached birds (cf. Table 9).
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The coastline was divided into three
main sectors and many smaller sections.
The northern and central sectors (Skagen-
Thyboren and Thyboren-Blévand) con-
sist mainly of broad (50-150 m) sandy
beaches, narrower and stony beaches
being only present along shorter stret-
ches. In these two sectors a large pro-
portion of the dead birds present on the
shore were recorded although some older
corpses covered by sand were without
doubt overlooked. In the southern sector
(the Waddensea) conditions were much
more difficult. The exposed western
coasts consist of vast sandflats (up to
several kilometres broad) and the pro-
tected coasts behind the islands are broad
marshlands with concealing vegetation.
Although the southern sector was quite
intensively surveyed, often by several
parallel routes, a large proportion of
beached birds present were without doubt
overlooked. The total length of the sur-
vey routes in all three sectors was con-
siderably longer than the length of the
beaches surveyed, probably close to one
thousand kilometres.

For each bird found the species and if
possible the age and sex were recorded,
and notes were also made on the part of
the birds present, the age of the corpse
(newly dead, rotten or mummified), the
presence of oil on plumage (a: oil not
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Sector Skagen — Thyboren ~ Waddensea Total %/p birds with
Thyboren Blavand visible traces
Length of coastlines surveyed (193 km) (115 km) (162 km) (470 kim) of oil

Gavia sp. 1) - [ 3 24 27 74
Fulmarus glacialis 20 14 27 61 31
Morus bassanus 3 [ (28%0) "5 0(22%) g 0 (5%) 45 71
Phalacrocorax carbo - 2 1 3 33
Somateria mollissima 1 - 484 485

Melanitta nigra 2 - 324 326

Melanitta fusca - - 8 8

Clangula hyemalis - - 3 3

Mergus serrator - - 1 1

Diving ducks total 3 - 820 (63%) 823 33
Other Anatidae 2) - 1 67 68 1
Larus argentatus 14 22 44 80

Larus fuscus 1 - 1 2

Larus marinus 9 5 37 51

Larus canus 10 12 100 122

Larus ridibundus - 3 12 15

Larus sp. 2 - 26 28

Rissa tridactyla 7 6 24 37

Gulls total 43 (53%) 48 (47%) 244 (19%) 335 (22%) 17
Uria aalge 7 18 42 67

Alca torda 2 7 8 17

Plotus alle - 4 - 4

Auk sp. - - 1 1

Auks total 9 (11%) 29 (28%) 51 (4%) 89 (6% 85
Waders 3) - 2 31 33 3
Other %) 3 - 31 34 3
Grand total 81 102 1307 1490 31
Birds per km beach surveyed 0.4 0.9 8.1

Notes: 1) Gavia sp. comprised 17 G. stellata, 1 G. arctica, 2 G. immer and 7 undetermined. — 2) Other
Anatidae comprised 47 Tadorna tadorna, 18 Anas platyrhynchos, 1 A. crecca, 1 A. acuta and 1 Anser
caerulescens. — 3) Waders comprised 17 Haematopus ostrglegus, 13 Numenius sp., 1 Calidris alpina,
1 C. alba and 1 Tringa totanus. — %) Other comprised 3 Ardeq cinerea, 1 Falco tinnunculus, 1 Perdix
perdix, 1 Columba palumbus, 19 Corvus corone, 1 C. corax, 1 C. frugilegus and 7 undetermined birds.

Table 8. The number of beached birds recorded in each of the three main sectors of the west coast
of Jutland in March 1973, and the proportion with oil on plumage.
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present, b: oil not recorded, but may have
been present, and c: oil present, the last
category being divided into different de-
grees of contamination). In addition
notes were made on the type of beach,
location of bird on beach etc.

The results of the survey are summa-
rized on a map (Fig. 4) showing the
density of birds in the different sectors
and sections, and in Table 8 giving the
species composition and proportion of

OTHER

In later years the Game Biology Station
has visited and patrolled stretches of
coasts on a large number of occasions,
mostly in connection with other invest-
igations. Table 9 summarizes the results
obtained in some areas which have been
visited many times, although in most
areas at different intervals, including also
information collected by members of the
Naturalist Society of NW Jutland.

It should be emphasized that the ma-
terial presented in Table 9 is very
heterogeneous. For some materials the
length of the coastline is not accurately
known, and in the case of some small
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birds with positive traces of oil on plu-
mage. It should be emphasized that the
enormous difference in the number of
birds recorded in the three sectors is due
to the fact that most of the birds recorded
in the southern sector (the Waddensea)
originated from the disaster which took
place 2-3 months prior to the survey.
Thus in this part of the survey area re-
sults are quite atypical.

SURVEYS

reefs and islands which attract suffering
birds from vast areas of surrounding
water the length of the coastline is ir-
relevant. In some areas surveyed in the
spring (G and H) most corpses were of
birds perished during the preceding win-
ter, and it was not possible to state the
presence or absence of oil on the plu-
mage. In contrast the surveys conducted
by one of the authors (A, B, C, D, E and
F) were mainly concerning newly-dead
whole birds, on which the presence or
absence of oil could be stated accurately,
but omitted older corpses and fragments

of birds.




JAS

A B C D E F G H ]

Area W Jutland | Himmer- | Djursland | Ega Strand| Horsens | As — Sand-| Besser Rev Svane- | NW Jutland

(Henne) land Fjord bjerg Vig | Vejre etc. grund Hanstholm
Period 1969-76 1970-76 1970-76 1973-76 1971-76 1971-76 1971-76 1971-76 1970-73
No. visits/total km 21/230 km | 15/170 km | 32/370 km | 158/474 km| 18/130 km 12/145 km 7

T Qil T Qil T Oil T Qil T Qil T Qil T T T Oil
Gavia sp. 11 8 2 2 6 2 1 - 2 2 1 - 1 1 17 8
Podiceps sp. 1 - 8 3 13 8 1 - 21 13 3 - 2 4 1
Fulmarus glacialis 21 6 - 1 - - - - - - - - 114 16
Morus bassanus 4 2 1 - - - - - - - 1 - - - 17 7
Phalacrocorax carbo - - 3 2 2 2 2 2 28 9 8 3 8 6 2 -
Somateria mollissima - - 86 40 | 121 25 56 23 39 20 25 11 465 154 2 -
Melanitta nigra 28 21 53 36 71 38 19 12 25 11 19 8 98 5 51 27
Melanitia fusca 1 1 21 13 38 21 2 1 13 9 17 5 52 4 1 -
Clangula hyemalis 3 2 8 4 15 6 1 1 8 5 9 3 1 - 1 -
Other diving ducks - 16 9 26 11 38 25 21 8 16 3 11 - 15 3
Other Anatidae 2 -1 21 2| 13 2| 12 6| 21 3 9 2 49 3 7 1
Fulica atra - - 1 2 - 8 3 12 5 3 - 20 - 1 -
Larus sp. 28 4} 111 21 153 30} 213 20 93 10 89 11 100 18 218 19
Rissa tridactyla 20 9 3 - 1 1 - = 1 - 2 1 - 1 16 5
Uria aalge 31 5] 4 3| 9 3| 1 11| 2 1 - - 60 40
Alca torda 13 9 17 8 6 2 1 1 2 - 8 2 — — 12 7
Other and undet. auks 4 4 5 2 3 2 1 - 1 - 3 3 - - 16 9
Total, no. birds 167 91 | 362 146 | 480 153 | 356 94 | 288 96 { 215 53 807 192 554 143
Birds/km 0.7 04 2.1 09 1.3 04 08 02 22 07 1.5 04 ? ?
o/g with oil 54 40 32 26 33 25 26
Waders 3 - 4 - 3 - 1 - 9 - 1 - 1 - 11 -
Land birds 20 - 12 - 17 1 21 - 31 - 8 - 1 - 79 -

Table 9. The number of beached birds recorded in nine areas,

which were surveyed several times at irregular intervals, areas A-H by

the Game Biology Station, area ] by members of The Naturalist Society of NW Jutland (source HOLGER SONDERGAARD). — T = total number
of birds recorded. Oil = number of birds with oil on plumage. — For method etc. see text p. 16.

9461 — 16T SPIIquag pue uonnyod 10




A. H. JOENSEN & E. B. HANSEN

Conclusions and discussion

In several respects the findings of this
study of oil pollution and seabirds during
1971 — 1976 show similar characteristics
to those of previous periods (JoENnsEN

1972 a, 1972b), and are therefore de-
scribed rather briefly in the present re-
port.

GEOGRAPHICAL AND SEASONAL DISTRIBUTION
OF SEABIRD MORTALITY

Fig. 3 shows the scattered occurrence of
seabirds contaminated with oil as reported
by hunters during six years (1970/71 —
1975/76), and the map Fig. 5 shows the
approximate location of 25 oil pollution
incidents reported to have affected more
than 100 birds during the five years
(July 1971 — June 1976) treated in the
present report (cf. Appendix 1, p. 29).

1971/72 -1975/76

. &
8 100-250 .250'1000 -1000-5000 .>10 000

Fig. 5. The geographical distribution of 25 oil
pollution incidents involving more than 100
birds in five years (July 1971 - June 1976).
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It is seen that in later years, as in pre-
vious periods, contaminated birds are re-
gularly recorded in almost all Danish
waters, and that the heaviest bird mor-
tality caused by oil takes place in the
Kattegat, the Waddensea, and the Baltic
Sea and its adjacent waters.

Contaminated seabirds may often wan-
der long distances, particularly during
mild weather when they are not imme-
diately paralyzed by cold water. During
the Waddensea disaster (Dec. 1972) oiled
M. nigra were observed in several waters
far from the main pollution area, even as
far as the southern Kattegat. Several hun-
ters have reported that the M. nigra oc-
curring in the fiords of W Jutland (Ring-
kebing Fjord, Stadel Fjord and Nissum
Fjord, which are not normally visited by
this species) are almost always oiled in-
dividuals (see Fig. 3). This illustrates that
the distribution of oiled birds, particularly
the scattered occurrence of smaller num-
bers (see e.g. Fig. 3) is not necessarily
identical with the distribution of actual
pollution incidents.

The seasonal distribution of seabird
mortality caused by oil during 1971 -
1976 is quite similar to that of previous
periods, the phenomenon being practically
only registered in the period from Octo-
ber to April. The two major disasters de-
scribed in the present report took place
in December and March, and the 23 other
incidents involving more than 100 birds
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show the following monthly distribution
(Appendix 1): Oct. 2, Nov. 3, Dec. 6,
Jan. 7, Feb. 2, March 2, April 1. This
distribution is confirmed by information
obtained through the questionnaire sur-
vey to diving duck hunters. During the
months May — September very few re-
ports of oiled birds, in all cases involving
only a few individuals, were received
during 1971 ~ 1976.

Throughout the year Danish waters
hold substantial concentrations of sea-
birds but for most species numbers are
generally larger and concentrations are
more dense from late autumn to spring.
Oil pollution probably occurs throughout
the year, although it is logical to assume
that for example illegal discharges from

ships are more frequent during winter
when long nights and periods of fog in
combination with sparse traffic make de-
tection of such offences less efficient. It
must however be assumed that the main
reason for oiled birds occurring almost
exclusively during October — April is the
low water temperature, which implies
that oil disperses and evaporates much
slower than in summer, and that the con-
taminated birds are quite rapidly para-
lyzed. Without doubt seabirds are also
contaminated with oil during summer
months, but their chances of survival are
greater than during the colder season of
the year, when presumably almost all
birds contaminated with oil will subse-
quently die.

SPECIES AFFECTED BY OIL POLLUTION

Tables 1, 5, 7, 8 and 9 show the species
composition of various samples of sea-
birds killed by oil. In all cases recording
was done along coasts and consequently
the proportion among actual oil victims
of species which have their main con-
centration areas far out at sea is gene-
rally under-represented, since in the case
of contamination corpses are likely to
disappear without trace before currents
and tides bring them ashore. Without
doubt this is particularly the case for
Alcidae, Gaviidae, F. glacialis, M. bassa-
nus and R. tridactyla. Even in diving
ducks there are apparent differences in
the distribution of species and in their
vulnerability to oil (see p. 7), and it is
assumed that for example the proportion
of Cl. hyemalis is generally under-repre-
sented as compared to for example S.
mollissima.

In spite of such errors the various
materials show good agreement and with-
out doubt illustrate quite well the species

which are most severely affected by oil
in Danish waters. Again the findings are
quite similar to information from pre-
vious periods (Joensen 1972 a, 1972 b).
Without comparison the true sea-ducks
and in particular four species (S. mollis-
sima, M. nigra, M. fusca and Cl. hyema-
lis) are killed by oil in larger quantities
than any other group of birds. In the
two large disasters of 1972 the first three
species accounted for 94 %o and 98 %o of
the recorded victims (Table 1), and in
most other material the four species com-
prised substantial proportions of the birds
recorded. Cl. hyemalis is particularly
abundant among oil victims in the Baltic
Sea and its adjacent waters. The four
species of sea-duck are extremely abun-
dant in Danish waters, and since they
occur further out at sea than most other
species of Anatidae, it can be concluded
that most oil spillages take place rather
far from shore. Other diving ducks are
also regularly found among victims of oil
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pollution, most often M. serrator and B.
clangula, but their numbers are generally
much smaller. Considering the large num-
bers of A. fuligula wintering in coastal
Danish waters (Joensen 1974), the sparse
occurrence of this species among oiled
birds confirms that large oil spillages
near coasts are relatively infrequent. Of
other Anatidae, particularly swans (main-
ly C. olor) are occasionally affected by
oil, whereas contaminated dabbling ducks
have only seldom been recorded.

Divers, grebes (mainly P. griseigena),
auks (particularly along the North Sea
coast, see Table 8 and 9) are often af-

fected, but in surveys along shores (see
above) fairly small numbers are mostly
recorded. Along the North Sea coast
small numbers of contaminated, F. gla-
cialis, M. bassanus and R. tridactyla are
regularly found, and in the interior Da-
nish waters F. atra and Ph. carbo are re-
gularly recorded in small numbers.

Gulls (Larus sp.) are regularly oiled in
small numbers, but in collections of
beached birds a much smaller proportion
of the dead gulls than of other species
mentioned appear to have actually died
from oil pollution (Table 9).

TRENDS IN SEABIRD MORTALITY DURING 1968 - 1976

A very important objective in studying
the problem of oil pollution and seabirds
in Danish waters has been to estimate
the number of birds killed by oil. How-
ever it must at once be admitted that it
is impossible to give an accurate estimate
of the total mortality caused by oil. In
_ the case of some major disasters intensive
surveys made it possible to estimate
minimum losses, and probably such dis-
asters generally account for a large pro-
portion of the total losses. In addition to
such well-defined pollution incidents,
there are many smaller ones, some of
which are registered and fairly carefully
surveyed. But in many cases no satis-
factory surveys could be carried out, and
moreover it is assumed that an unknown
number of incidents (mainly of smaller
dimensions) have remained unrecorded.
From the extent of Danish waters, the
scattered distribution of seabirds over
vast areas of sea, and the fact that many
areas are sparsely visited by man, it is
believed that a relatively large proportion
of minor oil pollution incidents are in
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fact never recorded, and as a result of
their frequent occurrence, together they
may cause bird mortality of quite con-
siderable dimensions.

The magnitude of seabird mortality
can be more realistically illustrated by
comparison of figures from different
years during the eight-year period studied
by the Game Biology Station. Table 10
summarizes some of the information con-
tained in the report covering 1968-1971
(JoEnsen 1972 a), and the present report.
It should be emphasized that in the course
of the investigation period both the sur-
vey methods and the general registration
of oil pollution incidents in Danish wa-
ters have improved (see p. 4), and trends
should be considered with this in mind.

It has previously been demonstrated
that the annual seabird mortality caused
by oil has been increasing continuously
over the last decades (Jornsen 1972 a,
1972'b). A culmination in this develop-
ment was reached in 1972, when large
concentrations of seaducks were struck
by oil in the Kattegat in March and in
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the Waddensea in December, in both ca-
ses a minimum of 30,000 birds being
killed.

In the three years following 1972/73
the recorded seabird mortality has how-
ever decreased (Table 10). During 1973/
74 — 1975/76 there have been no dis-
asters involving over 10,000 birds, as
against one disaster per year in the pre-
ceeding five year period. The number of
incidents involving more than one thou-
sand and more than one hundred birds
respectively also declined after 1972/73.
The reports from hunters show a similar
trend and this is without doubt the best
index available to illustrate the amount
of minor oil pollution incidents. It should
be mentioned that in the year July 1976
— June 1977 also, not otherwise treated
in the present report, only a few cases of
seabird mortality were reported, thus
continuing the trend of the three preced-
ing years.

The effect of water temperature both
on the stability of oil patches on the sea
and on the vulnerability of birds has al-
ready been mentioned (see p. 18). In
some winters of recent years (particularly
1972/73, 1973/74, and 1974/75) the cli-
mate was milder than is usual for Den-
mark, and this may have increased
evaporation and dispersion of oil spills
as compared to years with colder weather
and subsequently caused less damage to
birds. Furthermore, many seabirds dis-
perse more during mild winters than in
severe ones, and while they are paralyzed
immediately in cold water, the process
of dying under warmer conditions takes
longer, and the contaminated birds tend
to spread over larger areas and they are
thus more liable to be overlooked. It can-
not be entirely ruled out that in some
winters climatic conditions have thus led
to a decreased efficiency in the recording
of oiled birds. However it is difficult to

/o of

hunters Incidents of oil pollution with

reporting > 100 > 1000 > 10,000
Year oiled birds  birds birds birds
1968/69 18 6 2 1
1969/70 18 17 2 1
1970/71 15 7 2 1
1971/72 17 9 2 1
1972/73 20 4 2 1
1973/74 11 2 1 -
1974/75 9 6 1 -
1975/76 6 4 - -

Table 10. Index of seabird mortality due to oil
during eight years, in which the Game Biology
Station surveyed the problem in Danish waters.
The %o af hunters reporting oiled birds is from
a questionnaire survey to diving duck hunters.
Incidents of oil pollution with > 100, > 1000
and > 10,000 birds involved are listed in JoEn-
sex 1972 a (Appendix 1), and in Appendix 1 of
the present report.

imagine that this factor alone could re-
sult in such a marked decline in numbers
of contaminated birds as is seen in data
presented here. These data leave little
doubt of an actual decrease in the num-
ber of seabirds killed annually in the years
after mortality culminated in 1972, and
it is obvious to attribute this development
to a decline in the amount of oil dis-
charged into the sea.

A decrease in oil pollution of Danish
waters can probably be ascribed to 1) in-
creasing oil prices and improved recycling
methods (e.g. cleaning of tanks), 2) in-
creased sympathy for environmental pro-
tection by the public (probably including
those categories who have been responsible
for a great number of illegal oil spills in the
past), and 3) not least, the improved con-
trol and surveillance of the oil pollution
problem, which has recently been estab-
lished by the Ministry of the Environ-
ment in Denmark (see p. 4), and similar
bodies in other countries. In some cases
of oil pollution control, carried out by the
Agency of Environmental Protection, da-

21




A. H. Joensen & E. B. Hansex

mage to seabirds has possibly been re-
duced. However in this context the pre-
ventive psychological effect of established

surveillance and readiness to control ac-
tual cases of oil pollution should not be
under-emphasized.

CONCLUDING REMARKS

Developments in the oil pollution situa-
tion in Danish waters in recent years as
regards seabirds give some reason for
optimism. After several years with heavy
and increasing seabird mortality, culmi-
nating in two disasters of frightening
dimensions in 1972, three to four seasons
in succession have shown considerably
lower seabird mortality. Whether this is
due to the random way in which oil and
bird concentrations come together, or
whether it is a result of a real decrease
in oil pollution of the sea, only the future
will show.

Danish waters hold extremely large
concentrations of seabirds, and particu-
larly some concentrations of ducks and
swans comprise substantial proportions
of the entire Palaearctic populations of
certain species. Studies during 19651973
have shown that in most winters Danish
waters contain between 1 million and 11/2
million ducks (including three-quarter
million S. mollissima, up to a few hund-
red thousand M. nigra, and tens of
thousands of M. fusca and Cl. hyemalis)
(Joensen 1974). More than one-quarter
million diving ducks are bagged by hun-
ters every year, including about 140,000
S. mollissima, 15,000 M. nigra, 8,000 M.
fusca, and 10-12,000 ClL hyemalis. Al-
though the total annual mortality caused
by oil cannot be accurately estimated, it
is relevant to compare the minimum
numbers available with those available
on populations and the hunters’ bag-re-
cords. During the years of heaviest oil
mortality, for example 1971/72 and
1972/73 when the number of birds killed
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by oil may well have considerably exceed-
ed fifty thousand per year, this represen-
ted a quite heavy loss by the total bird
populations. In the last three winters
treated in the present report losses have
been considerably smaller, and tentatively
estimated as not exceeding a few tens of
thousands. Losses of this magnitude do
not appear alarmingly high considering
the huge populations present, and in com-
parison to the mortality caused by hun-
ting.

Large-scale transportation of oil through
the shallow Danish waters will however
always constitute a potential threat to the
existence of these populations. Even small
amounts of oil can kill substantial num-
bers of birds when released at certain
times and places. Up until now in most
cases of oil pollution, the source of pollu-
tion has remained unknown to authori-
ties. In the Kattegat in March 1972 a
substantial proportion of the NW Euro-
pean population of M. fusca probably
perished, and in the Waddensea in De-
cember 1972 one-quarter of the local
population of S. mollissima was de-
stroyed. In both cases probably relatively
small amounts of oil of unknown origin
were involved. In all Danish waters lar-
ger spills, for example in connection with
shipwrecks, could be absolutely disastrous
for bird populations of the entire Palae-
arctic region.

Another aspect causing increasing con-
cern is the rapid build-up in later years of
oil development in the North Sea. So far
surveys along Danish coasts have not
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shown any marked increase in seabird
mortality which might derive from the
oil fields of the North Sea. Distances are
however so great that there would be
little possibility of tracing such effects by
coastal survey. In fact very little relevant
knowledge on bird populations of the
more open parts of the North Sea is avail-
able today, but it is quite likely that
particularly for some populations of Al-
cidae these waters are of extreme im-
portance.

In April 1977 a blowout in the Nor-
wegian Ekofisk field discharged about
21,000 tons of oil and 10,500 tons of
gas. From preliminary reports available it
appears that fortunate circumstances led
to much less environmental damage than
might have been expected with such a
large amount of oil (Anon 1977). At the
moment of preparation of the present re-
port (June 1977) only insufficient data

are available on the effect of the disaster
on seabirds in the North Sea.

With these serious aspects for seabirds
in mind, it must be recommended that
the control and surveillance of oil pollu-
tion already initiated by the Danish
authorities should be further increased,
in respect of surveillance to a level where
the origin of illegal spills can regularly
be traced, and in respect of control of oil
spilled on the sea, the readiness should
be expanded to facilitate successful opera-
tions to deal with realistically large
amounts of oil, i.e. several thousand tons.
Furthermore, the seabird aspects of the
oil pollution problem should be con-
tinuously followed up, and the ornitholo-
gical aspects connected with North Sea
oilfields in particular need immediate
evaluation on the basis of research in-
volving all countries around the North
Sea.

Dansk resumé

Olieforurening og sgfugle i Danmark 1971-1976

1) Siden 1968 har Vildtbiologisk Station fore-
taget undersegelser over olieforurening i rela-
tion til sefugle i danske farvande. I en tidligere
artikel (Joensen 1972 a) er beskrevet perioden
juli 1968—juni 1971, og nerverende artikel om-
handler pa tilsvarende méade fem-&rs perioden
juli 1971-juni 1976.

1 perioden 1971-1976 er indsamlingen af op-
lysninger om olieforurening og sefugle foregaet
p& samme mdde som i drene 1968-1971. Den ud-
bygning, som i de senere &r inden for Milje-
ministeriet er foregdet vedrerende overvigning
af danske farvande og etablering af et beredskab
til bekeempelse af olieforureninger, har imidler-
tid ogs& medfert en mere effektiv registrering af
sofugle-meessige aspekter, idet Miljeministeriet
og Vildtbiologisk Station arbejder naert sammen
om problemernes lesning.

2) Fra en lang rekke oplysere (politi, trafik til
ses og i luften, jagere, jagtkonsulenter, ornitho-

loger, strandfogeder m. fl) indgér regelmeassigt
oplysninger om tilfelde af olieforureninger og
forekomster af olietilselede fugle. I sddanne til-
feelde iveerksettes fra Miljeministeriets side un-
derspgelser af forureningens omfang m. v., og
Vildtbiologisk Station belyser med lokales bi-
stand sefuglesituationen, idet der foretages ob-
servationer fra kyster, og om nedvendigt fra
b&de og mindre fly. I forureningstilfeelde omfat-
tende storre antal fugle organiseres gennem jagt-
konsulenter, politi og lokale jagere aflivning af
tilsglede individer, og Vildtbiologisk Station ind-
samler dedfundne og aflivede fugle til under-
sagelse.

I perioden 1971-1976 forekom to tilfelde af
olieforurening, som udviklede sig til fuglekata-
strofer, nemlig i marts 1972 i Kattegat og i de-
cember 1972 i Vadehavet. I begge tilfzlde sken-
nes mindst 30.000 fugle at vere omkommet.
Disse katastrofer er beskrevet i rapporter side
5-10, og oplysninger om omkomne fugle er givet
i Tabel 1, 2, 3, 4 og Fig. 1 og 2.
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Appendix 1 (og Fig. 5) rummer summariske
beskrivelser af 23 andre forureningstilfeelde, som
hver har involveret mere end 100 fugle, og Ta-
bel 5 viser artssammensetningen blandt fugle
indsamlet i forbindelse med syv af disse forure-
ningstilfeelde. Det ber understreges, at alle tal-
angivelser er minimale, idet de omfatter obser-
verede tilsolede, dedfundne eller aflivede fugle.
I en rekke tilfelde har det bl. a. pid grund af
vejrforholdene ikke veret muligt at gennemfore
tilfredsstillende undersegelser over forureninger-
nes omfang, og der er ingen tvivl om, at de
fremlagte oplysninger undervurderer det faktiske
omfang af fugleded, ikke blot i flere af de til-
feelde, som er medtaget i Appendix 1, men ogsé
i talrige tilfelde, hvor der har foreligget oplys-
ninger om mindre end 100 tilsolede fugle, og
som ikke har faet speciel omtale i denne rapport.

3) I forbindelse med henvendelser til et stort
antal dykandejeegere vedrerende disses jagtud-
bytte af dykender blev jegerne ogsd anmodet
om at give oplysninger om olietilselede fugle.
For jagtsmsonerne 1968/69 og 1969/70 er disse
oplysninger beskrevet i en tidligere rapport
(Joensen 1972 a), og de er i nerverende artikel
suppleret med tilsvarende materiale fra de efter-
folgende seks sasoner, sdledes at der har kun-
net gives en samlet fremstilling af jeegernes ind-
beretninger i otte swsoner (1968/69-1975/76).
Tabel 6 summerer disse oplysninger, og Fig. 3
viser den geografiske fordeling af olietilsglede
fugle, jvf. jeegernes indberetninger for de sidste
seks sasoner. Den artsvise fordeling blandt disse
fugle er givet i Tabel 7.

4) Som supplement til ovennevnte undersogel-
ser er i denne rapport medtaget oplysninger fra
en rekke optellinger af dede, specielt olietilso-
lede fugle langs danske strande. I flere lande i
Europa, bl. a. Storbritannien, er der med henblik
pd etablering af et index for olieforurening og
fugleded blevet gennemfert systematiske under-
sogelser af denne type igennem flere &r. De dan-
ske materialer, som er fremlagt i neerverende
rapport, er for de flestes vedkommende indsam-
let i forbindelse med andre underssgelser og
ikke s& systematisk som f. eks. i Storbritannien.
De kan derfor ikke umiddelbart sammenlignes
med oplysninger fra andre lande, og da de dan-
ske undersogelser ydermere er ret heterogene,
kan der ikke umiddelbart foretages sammenlig-
ning mellem de forskellige danske optallinger.
Materialet tjener forst og fremmest til at belyse
hvilke arter, der hyppigst tilseles af olie i for-
skellige danske farvande. Materialet omfatter en
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sterre optelling langs nesten hele Jyllands vest-
kyst (marts 1973, se Fig. 4 og Tabel 8), samt en
raekke optellinger langs Nordseens og Kattegats
kyster i arene 1969-1976 (se Fig. 4 og Tabel 9).

5) En rakke forhold vedrerende olieforurenin-
gernes relationer til sefuglebestande i danske
farvande har veeret beskrevet i tidligere rappor-
ter (JoEnseN 1972 a, 1972 b), og forholdene i &re-
ne 1971-1976 afviger ikke veesentligt fra tid-
ligere perioder.

a) Den geografiske fordeling (Fig. 3 og 5) vi-
ser, at olietilselede fugle forekommer i alle dan-
ske farvande, men at den storste dedelighed fo-
rekommer i Kattegat, Vadehavet og Ostersgen
med tilstedende farvande.

b) Fugleded fordrsaget af olie registreres nee-
sten udelukkende i ménederne oktober—april,
hvilket ma tilskrives oliens fysiske egenskaber
og fuglenes sterre sirbarhed i koldt vand, samt
maske i nogen grad, at en lang rekke arter op-
treeder talrigere og mere koncentreret i vinter-
halvaret, og at ulovlige forureninger fra f. eks.
skibe kan tenkes at forekomme hyppigere om
vinteren end om sommeren.

¢) Artssammensztningen blandt olietilselede
fugle er belyst i en reekke materialer (Tabel 1, 3,
4,5,7,8,9), som alle stammer fra undersogel-
ser langs kysterne. Der er naeppe tvivl om, at
sddanne materialer undervurderer andelen af den
faktiske dedelighed for visse arter, hvis opholds-
steder fortrinsvis er langt til ses, og for hvilke
chancen for at de driver ind til kysterne er
ringe. Det drejer sig f. eks. om alkefugle. De
foreliggende materialer viser, at olieforurening i
danske farvande ferst og fremmest rammer fire
arter af havender, ederfugl, sortand, flejlsand
og havlit, her nevnt i rekkefolge efter storrel-
sen af de tab, som olien piferer bestandene.
Disse fire arters andel af de foreliggende mate-
rialer er i nesten alle tilfeelde over 75 %o og
overstiger i talrige tilfeelde 90 %/o. Sammenlignet
med disse havander er tabet blandt andre arter,
heriblandt flere som forekommer i stort tal langs
danske kyster, relativt smé.

6) 1 arene op til og med 1972 synes omfanget
af olieforurening og sefugleded i danske far-
vande at have vezret tiltagende, og omfattede
regelmaessig masseded blandt sefugle, ligesom
der i mange farvande kunne konstateres neesten
permanent forekomst af mindre antal olietilse-
lede fugle. Denne udvikling kulminerede i 1972,
da danske sefuglebestande blev ramt af to meget
omfattende katastrofer, der hver drebte mindst
30.000 fugle. I &rene herefter har fugleded som
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folge af olieforurening imidlertid veeret svinden-
de, jvf. de foreliggende oplysninger, som er sum-
meret i Tabel 10. Siden december 1972 er der
ikke forekommet katastrofer med over 10.000
fugle involveret (mod én katastrofe af sidanne
dimensioner hvert af de foregdende fem &r om-
fattet af Vildtbiologisk Stations undersegelser).
Antallet af mindre forureningstilfeelde med over
100 og over 1000 fugle involveret, har ligeledes
veeret mindre, og denne tendens er fortsat i sa-
sonen 1976/77, som i evrigt ikke behandles i
denne artikel. Det bedste indeks for omfanget af
mindre forureninger fas gennem de oplysninger,
som er indkommet fra dykandejegere gennem
sporgebrevsundersegelsen, og béde af Tabel 10
og kortene i Fig. 3 ser man et markant fald i
antallet af rapporterede forekomster af tilselede
fugle.

Der er ingen tvivl om, at mengden af sefugle,
som er omkommet i olie, har veeret betydeligt
mindre i de sidste tre-fire vintre end i &rene
forud herfor, og at denne udvikling er udtryk
for mindre olieforurening i danske farvande. En
nedgang i olieforureningen kan formentlig til-
skrives 1) stigende oliepriser og forbedrede gen-
brugs metoder (f. eks. ved rensning af tanke),
2) den voksende forstéelse i befolkningen for
miljeproblemer, samt ikke mindst 3) den sgede
overvagning af farvandene og det stadig udbyg-
gede beredskab til olieforureningsbekempelse,
som er blevet etableret i de senere &r. I denne
sammenhang ber overvdgningens forebyggende
betydning ikke undervurderes.

7) Selv om udviklingen i omfanget af oliefor-
urening og sefugledod i danske farvande i de
senere ar giver anledning til nogen optimisme,
ma man ikke undervurdere den trussel, som olie-
transport gennem danske farvande til stadighed
udger mod fuglebestande, som er blandt de ster-
ste og vigtigste i hele det Palearktiske omrade.

I langt de fleste kendte tilfelde af omfattende
fugledrab i de senere &r har der formentlig vee-
ret tale om udslip af relativt sm& meaengder olie,
og kun i fi tilfelde er kilden blevet opklaret.
Selv sadanne forureninger har kunnet decimere
lokale fuglebestande merkbart, og sédanne
smindre« forureninger udger en sarlig trussel
mod arter, som f. eks. i vinterhalvaret har kon-
centreret en vesentlig del af deres samlede eu-
ropeeiske bestand i nogle i begraensede danske
farvandsomrader.

Ydermere ma det fastslds, at forureninger af
storre omfang, f. eks. i forbindelse med tank-
skibes forlis i de lavvandede danske farvande,
vil kunne i uoverskuelige og katastrofale folger
for bestande med oprindelse langt udenfor Dan-
mark.

Ogsa de senere ars hastige opbygning af olie-
udvinding i Nordseen giver anledning til vok-
sende bekymring. Dette problems aktualitet blev
steerkt understreget ved den forurening, som
skete pa det norske Ekofisk felt i april 1977,
hvorved 21.000 tons olie og 10.500 tons gas
strommede ud. Som felge af en rakke heldige
omstendigheder synes de miljemassige skader
at veere mindre end det kunne forventes ved en
s& omfattende forurening. Hvad ornithologiske
forhold angér, ma det imidlertid fastslds, at vor
viden om disse havomraders betydning er ser-
deles mangelfuld i dag.

8) P4 denne baggrund ma det steerkt anbefales,
at de danske myndigheder foretager en yder-
ligere omfattende udbygning af overvigningen
af de danske farvande samt af beredskabet til
bekempelse af olieforureninger pi havet, og at
de fuglemzssige aspekter i forbindelse med olie-
forurening folges fortsat, og at der fra alle lande
omkring Nordseen ivaerksettes forskning vedre-
rende de fuglemessige perspektiver ved olieud-
vindingen.
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Pesrome Ha pycckom s3bike

3arpszHesust HeTHIO M MOpCkHe NTHIL B Januu 1971-1976 r.

1) C 1968 r. Cranuus Wccnenosanus Bronoruu
Juuu mpeanpHHUMAaia HCCIEXOBAHUSA 3aTPs3HE-
HAH HedTHIO, KACAIOUIMXCA MOPCKHMX OTHI B
JAaTCKuX Bojax. B mpenpinymeit crarbe (Joensen
1972 a) ommcad nepmon ¢ mrons 1968 r. mo
uroHb 1971 1., a HacTOsIasm cTaThs COOTBET-
CTBYIOIIMM 00pa3oM ONMCHIBAET NATHICTHUI
nepuoa ¢ uroas 1971 r. no uroun 1976 r.

B Teuenue mepmona 1971-1976 r. cemeHus
O 3arpA3HEHHAX He()THI H MOPCKHX ITHIAX
cobupainch TakkM ke obpa3om, xak 3a 1968~
1971 r. OpHaxo, upoMcCIuenlnee 3a [OCICIHHE
rogel 6osee IIMPOKOE PA3BHTHE NEATEIBLHOCTH
Muanucrepcrea Oxpanst Cpensl mo Hag3opy 3a
JaTCKHMH BOAAMH W TOTOBHOCTH X Gopnbe ¢
HEDTAHBIMA 3arpASHEHHAME TaKXe CO3HA0
BO3MOXHOCTE 6071¢e 3 hexTuBHOM perucTpanny
HX TIOCIENCTBHH, KaCAIOIMXCA MODCKHX ITTHIL,
Tak Kak MunuctepctBo Oxpansl Cpelsl H
Cranuus Vccnenosanus Buonoruy Juum TecHo
COTPYAHHYAIOT IO PEMICHHAM IpoBieMm.

2) W3 MHOTOYMCIICHHBIX MCTOYHHKOB CBEHEHUH
(DOMHLHHA, MOPCKOTO ¥ BO3LYIIHOTO JBHKESHMI,
OXOTHHMKOB, KOHCYJIbTAHTOB IIO OXOTE, OPHHTO-
Joros, OeperoBblx Hajgs3uparened u T. 1)
PEryJIApHO TPHXOHAT COOOLIEHHS O Ciyyasx
3arpa3HeHus HeThIO M BCTpeYax 3anadyKaHHBIX
HeThIO nTHI. B TaKHX Cly4asx CO CTOPOHBI
MunncrepcrBa Oxpansl Cpensl IPHHUMAIOTCS
MEepBI Ul MCCHENOBaHus o0béMa 3arpsasHeHus
¥ T. A., a Craunus Vccnenosanust BHOTOTHH
Huus ¢ MOMOIIBIO MECTHBIX JKHTEJICH BBISCHSET
MIOJIOKEHHE MOPCKHMX ITHL, IIPeiNpHHMMAS Ha-
6nromenust ¢ Geperos u, B ciaydyae HamoGHOCTH,
¢ nonox u HeGombmmx camMoneToe. B ciyuasx
3arpsA3HEHMH, 3aTparmBalouMx OonblHE KO-
JIMYECTBA OTHL, ¢ [IOMOLIBIO KOHCYJILTAHTOB O
0X0Te, MOJIHUUH M MECTHBIX OXOTHHKOB Opra-
HH3yeTCsd YMEDIUBJICHHE 3alauykaHHBIX 0cobeif,
1 Cramuus Mccnenosanus Buomormm uuu
cobupaer HaliNeHHBIX MEDTBBIMH H YOHTBIX IITHIL
AJIs1 HCCIIEAOBaHUA.

3a mepuox 1971-1976 r. 6muto ama ciyuas
3arps3HeHAsT HEQTHIO, DPA3BUBLIMUXCS B KaTa-
CTPOMHBI ONS NTHU, a UMEHHO B MapTe 1972 T.
B Karrerate u B mexabGpe 1972 r. ma Mopckux
otMenax y FOrozanamuoit FOtnannuu. B o6Goux
Ciy4asix MOXHO CuHTaTh, 4TO norubino no
Mesbie#t Mepe 30.000 nrTuHu. DTH KaTacTpodsl
OHNHCaHpBl B OTYeTaX Ha CTp. 5-10, u ceenmenus
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0 norubmHMX OTHUAX jarorcs B Tabnmuax
1,2,3,4u dur. 1 u2,

Tlpunoxenue (1 dur. 5) comepxar cyMMmap-
HbIC OIMCAHMS 23 NPYTHX CIIy4aeB 3arps3HEHHI,
KaxAblit U3 KOTOPHIX 3aTpoHya Gosee 100 nai,
a 1abm. 5 ykasbiBaeT pacnpeneneHye 10 BHOAM
OTAL, COOPAHHBIX B CBS3M C 7 M3 3THX CIIydYdesn
3arpasueHnit. Crenyer mONYEpKHYTh, 4TO BCE
YyKa3auHple IHOPHI NpeacTaBasioT coGol Mu-
HMMYM, TaK KaK OHHM COCTaBJIAIOT YHCI4 BCTpe-
YSHHBIX 3alAYKaAHHBIX, HAMHEHHBIX MEPTBBIMH
miy yOuThix nrun. B page cnyuyaes, Mexay
IPOYUM BCJIEACTBHE YCNOBHE IOronel, 610
HEBO3MOXHO TPOBECTH YIOBJIETBODHTE/IBLHEIE
uccnenosaHus o6béMa 3arpsAsHeHHil, H HeT
COMHEHHS O TOM, YTO HAHHBIC CBEIECHHS HEOO-
LUEHHUBAIOT (PAKTHYECKY O YUCACHHOCTD IMOTHOIIHX
OTHL, HE TOJIBKO B HECKOJLKHX H3 C/y4YaeB,
YKa3aHHBIX B NPHIOXKEHHH 1, HO Takxe BO
MHOIMX CHyd4asiX, IZie HMEIMCh CBEIEHHS O
menee veM 100 3anavykaHHbIX NOTHLAX, M He
YHOOMSIHYTBIX CHEIIHAJILHO B 3TOM OTHUETe.

3) B cBA3H C aHKeTaMH, BBHICIAHHBIMH K GOJb-
LIOMY YHCIY OXOTHHKOB O HX HOOBLIYE HBIPKO-
BBIX YTOK, OXOTHHKOB Taxkxe NpPOCHIM HaTh
CBEACHHUS O NTHUAX, 3aNlaYKaHHBIX HedThIO. 3a
OoXoTHHYHE ce30Hb [1968/69 mw 1969/70 r. stu
CBENCHHs OOCYXIaNuCh B NPEBIAYIIEM OTHETE
(Joensen 1972 a) u B HaCTOAIIEH CTATHE OHE
JOHOJHEHb! COOTBETCTBYIOIUM MaTepHaIoM H3
IIECTH TOCHEAYIOLHAX CE30HOB, TaK YTO ObIIO
BO3MOXHO JATh ITOJHBIA OTYET O COOOGIIEHHAX
OXOTHHKOB 3a BOCEeMb Ce30HOB (¢ 1968/69 mo
1975/76). B 1abn. 6 cobpaHbl 3TH CBENEHHS,
a ¢ur. 3 yxaspiBaeT reorpaduueckoe pacrpe-
IejICHUE 3aNayvkKaHHBIX HeQTHIO NTHI[ 1O COOB-
IIEHHAM OXOTHHMKOB 33 IOCHEAHME LIECTh
ce30HOB. PacnpeneneHue 5THX ITHI IO BUHAM
yKa3aHo B 1abm. 7.

4) Kax nonoJHeH’e K BEIUEYIOMSHYTBIM HCCIIE-
JOBaHUAM, B HACTOSIIEM OTYETE TAKXKE HAIOTCS
CBEICHUS, NIOJIyYCHHEIE PAAOM YIETOB MEPTBHIX,
¥ B OCOGEHHOCTH 3aNavKAHHBIX HE(THIO HTHL
BIONb NATCKHX Oeperos. B HECKONBKMX CTpaHax
EBponel, Mexy HpoYuM B BenmkoSpuranum,
C LeJIbIO CO3NAHHA MHACKCA He(TSHBIX 3arpsas-
HeHu#t M rHOEeNH NTHU, B TEYECHHE HECKOJLKHX
JIET TPOBOAMIIMCE CHCTEMATHYECKHE MCCIEHO-
BaHMA 5TOro THma. IIpennpsABieHHBIE B HacTOs-
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mieM OTYeTe JATCKHE MaTepuanbl Oomsmiei
4acThIO0 COOpaHbBl B CBSI3H C IPYTHMH HMCCIe-
HOBAaHHAMH, M He TaK CHCTEMAaTHYECKH, KakK
Hamp. B BemaxoGpuranum. ClefoBaTENbHO, HX
HENb3s HEHOCPEACTBEHHO CPaBHHBATH CO CBeE-
[EHUAMHK M3 APYTHX CTpaH, a Tak Kak HaTCKHe
HCCIIEHOBAHHS KPOME TOTO LOBONBHO Pa3HOPOL-
Hbl, HEBO3MOXHO HENOCDPEICTBEHHOE CPABHEHHE
M MEXAY PasHLIMH JATCKMMH yyeTaMu. Mate-
pHaj TpPEeXAe BCEro CHYXHT I BBIACHCHHUS
TOrO, KAKHE BHALI Yalie BCero ObIBAIOT 3amay-
xaHpl He@TBIO B Da3HBIX [OATCKHX BOIHBIX
paitoHax. Martepuan BKIIOYaeT HOBOIBHO 0O-
IOUpHBIA y4eT BIOJb HOYTH BCErO 3anajHOro
6epera FOTnaunuu (B mapte 1973 r., cMm. dur.
4 ¢ Tabi1. 8), a TaKXKe Pl y4eToB BAONL Oeperos
Ceseporo Mops u Katrerara B 1969-1976
romax (cMm. ¢ur. 4 u tabm:. 9).

5) Pam 00CTOATENHCTB, KacaroIMXCA CBA3M
MEXIY 3arpa3HeHEsIME HeQTHIO ¥ MOy IALMAMK
MOPCKHX IITHI[ Ha JATCKHX BOZax Onumm obcyx-
meHsl B Ipepayinax otuerax (Joensen 1972
a, 1972 b), u obcrosTenscrBa B rojax ¢ 1971
no 1976 cyImeCTBEHHO HE OTJIHMYAIOTCS OT
0BCTOATENBCTE B IPEABILYIIEX IEPHOaX.

a) Teorpadmyeckoe pacnpenenense (ur. 3 u 5)
yKa3pIBAET HAa TO, YTO 3alMayKaHHbIE HEDTHIO
OTHOBI BCTPEYAIOTCS Ha BCEX HATCKUX BOJ2X,
HO 49TO HaubGombIIas CMEPTHOCTH HabIIromaeTcs
s Kartrerate, Ha Mopckux oTmensax fOroszaman-
poii IOTnaumnu M B banruiickom Mope ¢
COCEIHEMH MOPCKHMU padOHaMH.

6) I'ubens nTHI OT HeTH PErUCTPUPYETCs HOYTH
HCKIIOUATENHHO B MecAnax ¢ Ookrabpa 1o
ampesdb, YIO CIOeAyeT OTHECTH 3a cyeT Gu3m-
yecKHX CBOMCTB HedTH ¥ OOJiee BBHICOKOH ya3BH-
MOCTH ITHI B XOJOAHOH BOZE, & IO HEKOTOPOH
CTerneH:d M 3a CYeT TOro, YTO MHOTHE BHIBI B
3UMHEM DOJIYTOOHH BCTpevyarorcs Holee MHOTO-
YHCACHHO ¥ KOHUEHTPUPOBAHO, H YTO HE3aKOH-
HBle 3arpA3HEHHs, Hamp. ¢ Kopabieli, BepOaTHO
qaule CIy4aroTcs 3UMOH, YeM JIETOM.

B) PacmpepencHme nO BHAAM 3aMayKaHHBIX
HedTHIO TITHL[ BBUICHEHO PANOM MATEpPHAIIOB
(tabn. 1, 3,4, 5,7, 8, 9), Bce KOTOPbIE HOIYICHBI
MCCIEHOBaHASIME BHOab OeperoB. Ensa nm
MOXHO COMHEBATHCA B TOM, YTO B TaKHX
MaTepHaiaX HeNOOLeHeHAa JOJs (aKTHYECKOH
CMEPTHOCTH HEKOTOPBIX BHIOB, MECTOHAXOXK-
JIeHHs KOTODBIX TIJABHBIM OOpa3oM JHdaNieku
ot Oeperos, Tak YTO MOpPE TOJBKO PEIKO
npubuBaer ux k nobepexpio. Tax 310 obcTout
nanp. ¢ alcidae. ViMmeromuecss B PacopsOKCHHH
MaTepHaibl NOKa3blBAKOT, YTO OT 3arpsA3HeHM
HepTEIO MHATCKHX BOX CTPAfaroT IJIaBHBIM

obpa3soM ueThHIpE BHJA MOPCKHX YTOK, S.
mollissima, M. nigra, M. fusca u Cl. hyemalis,
3[eCh Ha3BaHHBIE B NOPAIKE YUCACHHOCTEH
HOTEph, TPHYHHAEMBIX HMX IONyJALHAM HedTa-
HBIMH 3arpsasuenusiMu. Jloms 3THX YeThIpex
BUHAOB B HMEIOIIUXCS B PACIOPSDKEHAH Mare-
pHajax IOYTH BO BCeX Ciydasx Gomeme 75 %,
a BO MHOTHX Ciyyasx Aaxe mpesbimaer 90 %.
IIo cpaBHEHHIO C 3THMH MODCKHMH YTKaMH
MOTEPH APYTHX BHAOB, B TOM YHCJIE HECKOJBLKHX
OYEeHb MHOTOMYHCICHHO BCTPEYAIOIIMXCA BIOJIb
maTCKuX OeperoB, CPaBHHUTENBHO HE3HAYHUTEIIb-
HBI.

6) KaxeTcs, YT0O B IEPHOAE A0 U BKIIOYHTEILHO
1972 1. 3arpsasHenns HedTHIO H rEOEIb MOPCKEX
OTHL HA JATCKHX BOAaX HPOHCXONUIH B BO3-
pacraroieii CTeneHW, M DPEery/spHO Cly4anach
MaccoBas rufeb MOPCKHX IITHL, a KPOME TOro
BO MHOTHX MODCKHX paiioHax HebGomnpliHe Xo-
AWYecTBa 3alavyKkaHHBIX HedThIO IITHH BCTpE-
YajUCh NOYTH HOCTOSHHO. DTO Pa3sBHTHE KYJb-
MHHEpoBaio B 1972 r., B KOTOPOM HaTCKHE
MOy ASANMHA MOPCKHX ITHUL[ NOCTPAafajK OT ABYX
OYEHb TSKEILIX KaTacrpod, HpH Kaxaod H3
koTophix morubmo mo Mensmelt mepe 30.000
nrun. OHAaKo, B HOCTEAYROUIHE TOABI CMEPT-
HOCTb NTHI BCAEACTBHE 3arps3HEHHil HedThIO
crana TOHMXKATBCH, CYIs MO MMEIOIIUMCS CBe-
[eHUsIM, CBOJKa KOTOpHIX nawa B Tabm 10,
ITocne mexabps 1972 r. xaracTpod, 3aTPOHYB-
mux Gomee 100.000 nTHI He MPOH30ILIO (a B
KaXOOM W3 mpenpayumx roxos CraHnum
Uccneposauua bBuosiornu [uyd IPHXOAHIIOCH
HCCHAeNoBaTh MO ONHOH KaTacTpode Takux
pasmepos). HuHCIo MeHee Cephe3HBIX Cly4aes
3arps3Henus, 3aTpoHyBmux Gonee 100 u Gonee
1000 mTHII, TAKXE YMEHBIIUIOCE, H 3Ta TCHICH~
g TpoJoiKanace B Teuenme ces3oHa 1976/77
r. KOTOpBIH, BIPOYEM, B 3TOi cTathe He 06CYyX-
naercs. Jlyynmmif ykasaTenb pPa3sMEpOB MeEHeEe
3HAYHTENLHLIX 3arpsA3HeHHHM ToaydyaeTcs H3
ceeneHnii, HOOBITHIX AHKETON CpeldM OXOTHHKOB
Ha HBIPKOBEIX YTOK, ¥ Kak M3 Tabn. 10, Tak H
U3 xapT B ¢ur. 3 OYEBHAHO PE3KOE YMEHbIICHAE
ypcaa 3a4BOX O  BCTPEYax 3amadKaHHBIX
OTHI.

He MoxeT ObITh COMHEHHSI O TOM, YTO YHCJIO
orabmux oT HeTH OTHI 32 HOCIeZHHE TpPH-
YeThIpe 3MMBI OBIIIO0 3HAYHTENBLHO MEHBINE, YeM
B NpenbIAYILIHEE TOIB], ¥ YTO B 3TOM OTPAXKAETCs
[IOHMXEHHE CTEHEHH 3arpsi3HEHHA JAaTCKHX BOX
pedTero. TloHEXXCHHE CTeNEHH 3arpA3HeHui
BEpOsATHO OObsiCHseTCs 1) NMOBBIIEHHEM LEH Ha
HedTH, cO3maBIEM OoJsiee BHITOAHYHO OKOHO-
MHYECKYIO OCHOBY [HJIsi BTOPDHYHOTO HCIOJIB30-
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BaHHS HEDTAHBIX IPOAYKTOB, 2) BO3PACTAOIIMM
cozuanHueM npobieM IO oxpaHe Cpelbl Yy Hace-
JIEHHS W, YTO HE MeHee BaXXHo, 3) Gonee s dek-
THBHBIM HAI30POM 32 MOPCKHMH IPOCTPaH-
CTBAMH M IIOCTOSIHHBIM IOBBIIIEHHEM IOTOB-
HocTH K Ooppbe ¢ 3arpsAsHEHUAMH HedThIO,
CO3JAaHHLIMH B TEYCHHE MOCICOHMX NeT. B cBA3M
C 3THM CJIeLyeT He YIyCKaTh W3 BHOY ¥ npel-
yIpeauTesbHOe BAHSHHE HaA30pa.

7) X0Ts pa3BUTHE Pa3sMEPOB HEMTIHBIX 3arpsas-
HeHHMil H yucia [OOorubuIMX NTHL HA HATCKHX
BOZAX 3a MOCIENHHE FONBl NaeT OCHOBAHHE IJIA
HEKOTOPOTO ONTHMH3Ma, HE ClIeAyeT HemOoOle-
HEBATh YIpO3y, KOTOPYIO TpaHcrnopTt HedTH mo
ODAaTCKHM BOJAM ITOCTOSIHHO IPEHCTaBJSET s
OONyAANUA NMTAL, SBISIOIIUXCA HEKOTOPBIMU U3
CaMBIX MHOTOYMHCJICHHBIX M BaXKHBIX BCeH mane-
apKTHYECKON 30HBI. B rmoaassroineM O0JbIIHH-
CTBE H3BECTHBIX 3@ IIOCIACAHHE IOMBI CIyYaen
MAacCOBO# rubesi WTHL, BEPOATHO ObUTH BbI-
IIYIIEHBI TOJBKO CLABHATEILHO HE3HAYHTSABHBIC
KojimuecTsa HedTH, HCTOYHHKM KOTOPOH TONBKO
penxo ObliH BBISICHEHBI. Jlaxke Takue 3arpasHe-
HHST CMOTJIM 3aMETHO YMEHBIUIHTb MECTHbBIE
TOIYJISIUHE TTHY, M TaKHe »HeOOIbLIHeK 3arpsi3-
HEHHS B OCODEHHOCTH YTPOXAIOT TEM BHIAM,
KOTOPHIC HAaIPUMED B 3UMHEEM MOJYTOOUU KOH-
HEHTPHPYIOT 3HAYMTEABHYO YaCTh BCEH HX €BpO-
NeHCKOH NOony LMY Ha HEMHOTHX OTPaHHYEHHBIX
y4acTKax OaTCKHX BOA.

Kpome TOro cnemyetr OTMETHUTh, YTO 3arpsis-
ueHust Gosiee KPYNHBIX pPa3MEpOB, HApHMED

B CBA3M C aBapHeld TaHKepa B MEJIKOBOJHBIX
naTckux paHoHax Mops, MOryT uMeTk Heobo-
3PDHMBIE H KATACTPODHYECKHE ITOCTHENCTBHSA IS
MOmyJisiUMi, MECTHOCTH TMPOHCXOXAEHHUS KOTO-
DPBIX OY€Hb OTHANEeHb! OT JlaHuH.

BricTpo pa3suBaromiascs 3a HOCACAHHE TONbL
noboiya Hedht B CesepHoMm Mope Takxke maer
NOBOJIl XK BO3pacTaloimeMy OecrnoKouCTBy. AKTY-
anbHOCTL ITOU T1po6GsieMbl OBINA CHILHO MO~
YEPKHYTA 3arpsA3HEHHEM, POHCUISIIAM B HOD-
BEXKCKOM He(TAHOM ITpOMEICTe DKOMHUCK B anpe-
se 1977 r., npu xoTopoM BEITeka0 21.000 TOHH
vedTn u 10.500 TOoHH Ta3a. bnaromapst pAnmy
CYACTIHBBIX O0OCTOATENBCTB KaXETCs, YTO IPH-
YHHEHHBIH cpefie Bpex ObUT MEHbLE, YeM 3TO
MOKHO OBIIO OXHAATH NPH TAKOM 3HAYUTENb-
HOM 3arps3HeHuH. YTO KxacaeTrcs OPHUTOJIO-
THYECKMX MOCHEACTBHY, HYXHO OIHAKO OTMe-
THTb, YTO HAINW 3HAHHA O 3HAYEHHH O3THX
MOPCKHX YYaCTKOB B HACTOSILIEE BPEMSs BECbMa
HEROCTATOYHBL.

8) B BHAY BBILIEH3IOXKEHHOT'O CIEAYET CEPLE3HO
PEXOMEHXOBAaTh, YTOOBI HAaTCKME BIIACTH €UIE
migpe OpraHu30Baid Hai30p 3a HATCKHMH
BOAAMHM M TOTOBHOCTH K Gopepbe ¢ 3arpsasHe-
HHUSIME MODS HedThIO, YTOOBI Kacarouyecs ITHIL
CTOPOHBI BOIIpOCa O 3arps3HCHHAX HEPTBIO H B
HajybHeHIeM H3y4aJluch, ¥ 4YTOOBI CO CTOPOHBI
Bcex crpan Bokpyr Cesepuoro Mopsa Osinu
TIPEAIPHHATEL UCCACHOBAHMS TOCICACTBHHA IS
[ITHL, BO3HHUKAIONMX U3 A00bH HedTH.
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Appendix 1. List of oil pollution incidents during five years (July 1971 — June 1976) reported to involve more than 100 birds.
Roman numerals for district refer to the map Fig. 6 p. 31.

Period Month  Area, district No. birds Remarks
July 71 — 10 Kege Bugt, X111 > 150 oiled birds killed by hunters near Kege, mainly A. fuligula, M. serrator, S.
June 72 mollissima and F. atra.
11-12 S Kattegat, VIII 10001200  oiled birds observed from shores and during aerial survey (Dec. 3rd), most
along E and N coast of Samse, smaller flocks also at Djursland, Sjellands
Odde and Sejers. Nearly 250 where shot, most on Samsg (150) and Sejere
(50). 66 birds examined by GBS (Table 5).
12 Waddensea, 1 100-200 oiled birds shot at Reme and Fane, mainly M. nigra and S. mollissima.
12-1 Amager-Greve, XIII > 150 oiled birds shot by hunters, mainly A. fuligula, F. atra, M. serrator and B.
clangula.
1 Kale Vig, VIII ca. 150 oiled birds shot at Skedshoved and in Begtrup Vig, mainly S. mollissima.
1 E Falster, XII > 200 oiled Cl. hyemalis observed between Gedser and Bete. Oilpatch seen in Gren-
sund. > 20 birds shot.
1-2 W Bornholm, XIV > 300 oiled birds observed near Renne. 146 shot, almost exclusively CL hyemalis.
1-2 S Kattegat, VI, VIII > 500 oiled birds observed from Mejlgard (N Djursland) to Vejrg (Samsg). > 90
birds shot. 100 birds, mainly from Hjelm, examined by GBS (Table 5).
3 Northern and Central > 30,000 See special report p. 5.
Kattegat, V, VI, VIII
July 72 - 10 Waddensea, 1 200-300 oiled birds observed and 30 shot (21 M. nigra, 9 Gavia sp.) at Rome.
June 73 11-12  Kege Bugt, XIII > 150 oiled birds shot. :
12 Waddensea, 1 > 30,000 See special report p. 8.
12-2 Kattegat, V, VI, VIII > 2,500 During Dec.-Feb. several flocks of oiled birds occurred in different parts of

the northern and central Kattegat, probably as a result of several oil pollution
incidents. Hirsholmene (> 75 oiled birds seen and > 40 killed in Dec.-Jan.},
Lass (> 300 killed in Dec.-Jan.), Hals — Bennerup (> 1000 oiled birds seen,
> 400 shot Dec.-Feb.), Hjelm and Samse (small flocks observed in Jan.). ~
Adverse weather conditions made accurate surveys impossible. Aerial surveys
on Jan. 19th and 25th. — > 800 birds were shot by hunters, of which 268
from Himmerland and Djursland were examined by GBS (Table 5). Birds
killed at Leesg were mainly M. nigra and M. fusca. The estimate of > 2.500
affected birds is cautious and minimal, and actual losses may have been con-

siderably higher.
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Period

Month  Area, district

No. birds

Remarks

July 73 —
June 74

S Funen, XI
Baltic Sea and Store-
bealt, X, XI, XII

> 200
1500-2000

oiled S. mollissima observed at Zre.

oiled birds observed from coasts, 500-1000 at Langeland (mainly S. mollis-
sima), 500 at W Lolland (mainly CIL hyemalis), 200 at Hyllekrog, 100 at
Gedser, and smaller numbers at Vresen, Musholm and Romse in the Store-
bealt. > 400 recorded during aerial survey on March 8th. 603 birds killed by
hunters at Lolland and Langeland were examined by GBS (Table 5), and ad-
ditional > 150 were killed in Storebelt.

July 74 —
June 75

12-1

1-2

W Jutland, 11

NW Jutland, III

S Kattegat, VII, VIII

@resund, XIII

S Funen, XI
Baltic Sea, XII

> 250

> 1000

> 500

> 125
500-1000

Oiled birds were observed along the west coast between Hvide Sande and
Bovlingbjerg (mainly M. nigra and Cl. hyemalis), and > 100 were shot, of
which 38 were examined by GBS (Table 5). In Ringkebing Fjord, Stadel
Fjord and Nissum Fjord > 75 oiled M. nigra were shot. Actual losses may
be considerably higher than the estimated > 250.

Heavy oil with heavily soaked birds came ashore between Skagen and Hanst-
holm, most between Hirtshals and Tornby. On 55 km beach surveyed 175
birds were found: 90 Uria sp. (80 determined to U. aalge, but some U. lom-
vig were possibly present also), 36 Plotus alle, 19 Alca torda, 10 Fratercula
arctica, 3 Cepphus grylle, 2 M. nigra, 1 Morus bassanus, 1 Fulmarus glacia-
lis, and 13 Larus sp.

oiled birds observed at Sjellands Odde (500), Rervig (200), Samse (200), and
elsewhere in smaller numbers. Ca. 260 birds shot, mostly at Sjellands Odde,
112 were examined by GBS (Table 5).

oiled birds observed from Helsinger to Amager. > 100 birds shot, 69 exami-
ned by GBS (Table 5). Several contaminated C. olor were rehabilitated.

oiled birds shot at Fleeskholm and Marstal (mainly S. mollissima).

At Albuen (W Lolland) > 500 possibly 1000 oiled birds were observed
(mainly CL hyemalis and M. nigra), at Redsand (S Lolland) smaller flocks
seen, and at S Langeland > 75 oiled S. mollissima were observed. Ca. 400
shot at Lolland, 377 of which were examined by GBS (Table 5).
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Fig. 6. Denmark and surrounding waters divided

into districts referred to in Appendix 1.
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Part 3. Jorgen Fog: Dispersal and Survival of Released Mallards. {Anas platyrhynchos L.)
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