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Introduction

The exceptional severity of the w eather in 
w estern E urope during early 1963 lead to  
m any studies of its effect on waterfowl 
populations. O ne contribu tion  (Pilcher,
1964) was based on a survey of waterfowl 
corpses at the end of th a t cold spell. It was 
clear th a t the Shelduck and Redshank* had 
suffered severe losses, but detailed analysis 
was no t possible because of lack of da ta  on 
the num bers of waterfowl then  frequenting 
the W ash— a notoriously difficult a rea to  
‘count’ thoroughly.

N ow adays we have the B irds of Estuaries 
Survey, jo in tly  organized by the Royal 
Society for the P ro tection  of Birds, the 
British T rust for O rnithology and the W ild­
fowl T rust (see e.g. P rater, 1973) and a 
m uch clearer picture is em erging of present 
populations. The W ash is being especially 
thoroughly  surveyed in connection with p ro ­
posals for bunded w ater storage reservoirs 
along its coast. The effects of a  fu ture severe 
cold spell will therefore be relatively easy 
to  assess. However, da ta  on present-day 
populations can give bu t little indication  of 
those passing th rough  or staying in the W ash 
area during the w inter of 1962-1963.

It was therefore decided to  repeat the 
corpse count over the same stretch  of-coast 
for 9 m ore years, until 1972. This 10-year run 
o f da ta  w ould include the period in which 
populations severely affected by the cold- 
induced m ortality  should recover to  norm al 
levels. It w ould also be long enough to see 
how  o ther factors such as w ind and  tides 
w ould vary the num ber of corpses beached 
in w inters of com parable severity.

Since 1969 the Royal Society for the 
P ro tec tion  o f Birds has been organizing a 
m uch m ore extensive, indeed in ternational, 
Beached Birds Survey (see e.g. Bibby & 
Bourne, 1974). However, it was felt desirable 
to  publish our results since, a lthough sm aller 
in scope, ou r survey was always carried out 
over exactly töe sam e stretch of coast and  by 
the sam e personnel. O ur findings could there­
fore have inferences applicable to  the wider 
study, as well as providing connecting data  
th rough  the period of overlap.

A secondary aim  of our study was to  col­
lect a  sam ple of corpses fresh enough to

allow m eaningful post-m ortem  exam ina­
tions. F rom  these it was hoped to  throw  
some light on the natu ral incidence of w ater­
fowl diseases, to  com pare with tha t in the 
captive flocks of the W ildfowl Trust.

Methods

The survey was carried out each year in late 
F ebruary  or early M arch on the first suitable 
day following the highest tide a t th a t season. 
The area covered extended from 52°58'N/ 
00°04'E to  53°03'N/00°14'E along the n o rth ­
west side of the W ash. T he search fell into 
three n a tu ra lsec tio n s : (a) east from Freist on 
shore to  G lebe Farm , B enington (4-0km);
(b) north-east to  Sailors’ Hom e, W rangle 
(4-8 km ); and, in the sam e direction, (c) to  
Friskney flats (6-4 km), m aking a to ta l of 
15-2 km  of tidal wrack examined.

This wrack consist's of vegetable debris 
such as the heads and  stems of grasses, m ainly 
Agropyron pungens, sea purslane Halimione 
portulacoides, seaweed Fucus spp., and  of 
m an-m ade litter such as plastic containers, 
bottles, broken netting, packing cases and 
tim ber. Sometim es there m ay be a  belt 2 m 
wide and f m  deep. M any sm all birds could 
have been overlooked in such a mass, but 
passerines are no t dealt w ith in this report, 
no r are the hom ing pigeons Columba livia, 
three Pheasants Phasianus colchicus and 
three Red-legged Partridges Alectoris rufa 
found, since these certainly are  no t waterfowl.

It was arb itrarily  decided th a t a m ajor 
portion  of a carcase w ith appendages con- 
constitu ted  a body, w hereas one or both  
detached wings did no t (even when the 
species was identifiable). O nly birds th a t had 
died w ithin the past 4 m onths were included 
in the body-count, though  again som e 
arb itra ry  decisions were needed.

It was obvious from local know ledge th a t 
the tides w ould carry corpses to  the seawall 
during calm periods or w ith winds from  
N N E  round  to  SW ; o ther w inds w ould tend  
to  blow  them  away. However, the efficiency 
of the spring tides as transporters of corpses 
was tested  by m arking twelve dead birds and

*Scientific names of these and other species 
dealt with in this paper will be found in Table 2.
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dropping three on the exposed m udflats; 
three on the Salicornia fringe; three on the 
short grass area; and  three in the high m arsh 
am ongst sea purslane and  tall grasses. Three 
days later after five high tides and n o rth ­
easterly winds the area was revisited and the 
high-w ater w rack searched. N one of those 
from the m ud-flats was found, presum ably 
having been eaten by scavenging gulls and 
crows. But tw o out of three corpses from 
each ofthe o ther three sites were found again. 
The figures are small bu t did indicate th a t a 
seawall search w ould recover a good p ro p o r­
tion  of the birds dying on the outm arsh.

General deposition of corpses

O ver the 10 years a to ta l o f 1,443 waterfowl 
corpses of forty-six species were found along 
this stretch of coast (Table 1). The yearly

Table 1. The incidence of corpses on the 
survey stretch of coast

Year
Total

corpses
Total

species
Corpses 
per km

1963 601 34 39-5
1964 86 21 5-7
1965 27 16 1-8
1966 114 24 7-5
1967 55 16 3-6
1968 52 17 3-4
1969 91 22 6-0
1970 128 24 8-4
1971 105 24 6-9
1972 184 31 12-1

Total 1,443 46 -

to tals showed considerable variations, re­
flecting the different tide and wind condi­
tions. There is, however, som e trend for the 
to ta ls  to  rise as if th e  populations were indeed 
being restored  to form er levels after the 1963 
catastrophe. H owever, even the highest total, 
184 in 1972, was less than  a th ird  of the cold 
year. The very low figure in 1965 was ex­
plained by the v irtual absence of tidal wrack 
over long stretches of the seawall. Similar 
conditions prevailed in 1967, bu t no t in 1968 
when there was plenty of wrack bu t rather 
few bodies.

In  the last 7 years, note was m ade of which 
of the three sections contained the m ost 
corpses. Section (a) was the m ost prolific, 
having 47%, as against 22% in (b) and 31 % 
in (c). Expressed in corpses per kilom etre, 
the respective m ean annual values were 12-6, 
4-8 and  4-9. U ndoubted ly  section (a) was so

favoured because the saltings are wide (up 
to  2-5 km) at this southern  end, being built 
up by the turbulence of the converging chan­
nels of the rivers W itham  and W elland.

Variation between species

The forty-six species found in the course of 
the 10 years are  set out in T able 2. As the 
num bers of any one species found per year 
are often small, they have been grouped, after 
1963, into tw o runs, the first of 4 years, 1964- 
1967, the second run of 5 years, 1968-1972. 
The year 1963 was clearly exceptional and 
could no t be included w ith the first run. If 
there were re-building of populations to be 
done, this w ould probably  occur w ithin the 
following 4 years (or even m ore quickly). The 
second 5 years should therefore give a long 
enough run under ‘no rm al’ conditions to  
iron  ou t chance fluctuations and give a re­
liable base-line for com parison bo th  with 
1963 and  w ith any future w inter of severity. 
N o such w eather occurred during the 10 
years of ou r observations; indeed the period 
has been characterized by the mildness of the 
winters.

Clearly, for m any species the num bers of 
corpses found were still too  small for any 
m eaningful analysis. F u rther analysis has 
therefore been concentrated  on the eighteen 
species for w hich m ore than  tw enty corpses 
were found in the 10-year period. These are 
m arked with an asterisk in T able 2.

The num bers of corpses o f each species 
found in 1963 m ay be com pared w ith their 
m ean annual to ta ls  for the 5 years 1968-1972 
when the populations could be considered to  
be of'norm aF  size. This is done in ra tio  form 
in the first colum n of Table 3. In ail bu t three 
species the corpse-counts in 1963 were at a 
considerably higher level th an  they were in 
the last 5 years of the study. Because the data  
are som ew hat crude, no t too  m uch em phasis 
should be placed on species in which the 1963 
corpse count was tw o to  four times the 
'no rm al’, bu t any species for which it was five 
times or m ore was certainly suffering an un­
usual m ortality  in the area th a t year. This, 
quite conservative, statem ent holds for half 
the species so examined.

The species are listed in descending order 
of m agnitude of this ‘m ortality  ra tio ’. W hile 
no t too  m uch em phasis should be laid on 
relative positions w ithin the order, som e 
species were predictably  hit (or no t hit) by 
the cold conditions. T hus the D unlin, at the 
top  of the table, K no t and  R edshank are all 
feeders in the intertidal m udflats which were 
frozen over during the w orst of the cold
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Table 2. The species composition, and variation with period, of the corpses found

Total Total Total Total
1963 1964-1967 1968-1972 1963-1972

*Red-throated Diver Gavia arctica 12 8 7 27
*Black-throated Diver Gavia stellata 12 4 5 21
Great Crested Grebe Podiceps cristatus 9 0 2 11
Red-necked Grebe Podiceps grisegena 2 0 0 2
Slavonian Grebe Podiceps auritus 0 0 1 1
Fulm ar Fulmarus glacialis 1 5 8 14
Gannet Sula bassana 1 2 2 5
C orm orant Phalacrocorax carbo 0 0 3 3
Shag Phalacrocorax aristotelis 0 1 1 2
H eron Ardea cinerea 2 0 1 3
M ute Swan Cygnus olor 1 0 2 3
Pink-footed Goose Anser brachyrhynchus 2 3 7 12
Canada Goose Branta canadensis 0 0 1 1
*Brent Goose Branta bernicla 12 12 21 45
*Shelduck Tadorna tadorna 58 7 38 103
*Mallard Anas platyrhynchos 7 5 15 27
Teal Anas crecca 1 0 3 4
*Wigeon Anas penelope 35 8 21 64
Tufted Duck Aythya fuligula 2 0 0 2
Scaup Aythya marila 0 1 1 2
Eider Somateria mollissima 0 2 2 4
Common Scoter Melanitta nigra 10 1 7 18
Goldeneye Bucephaia clangula 0 0 2 2
Red-breasted Merganser Mergus serrator 1 1 0 2
W ater Rail Rallus aquaticus 1 0 0 1
M oorhen Gallinula chloropus 2 0 0 2
Coot Fulica atra 0 1 0 1
♦Oystercatcher Haematopus ostralegus 1 5 29 35
Golden Plover Pluvialis apricyia 0 4 3 7
Grey Plover Pluvialis squatarola 7 2 0 9
Lapwing Vanellus vanellus 2 7 4 13
*Knot Calidris canutus 104 34 53 191
*Dunlin Calidris alpina 33 23 13 69
Bar-tailed Godwit Limosa lapponica 2 5 8 15
*Curlew Numenius arquata 15 15 18 48
*Redshank Tringa totanus 144 9 113 266
Turnstone Arenaria interpres 0 2 3 5
*Black-headed Gull Larus ridibundus 26 40 41 107
•Com m on Gull Larus canus 51 34 60 145
*Herring Gull Larus argentatus 8 12 17 37
*Great Black-backed Gull Larus marinus 6 11 11 28
*Kittiwake Rissa tridactyla 9 9 9 27
*Guillemot Uria aalge 19 3 9 31
♦Razorbill Alca torda 3 5 15 23
Little Auk Alle alle 0 0 1 1
Puffin Fratercula arctica 0 1 3 4

Totals 601 282 560 1,443

period. So too  are Shelduck. However, the 
O ystercatchers were unaffected and  the Brent 
Geese m uch less than  expected in view of their 
rigid in tertidal feeding habits. W igeon, on 
the o ther hand, suffered severely even though 
they quite usually will move in land  to  graze 
w inter cereals o r grass fields when intertidal 
plants, Zostera  and Enteromorpha, are not 
available. Again, several off-shore feeders,

whose food supply should no t have been 
rendered inaccessible or otherw ise affected, 
apparently  had high m ortalities, nam ely 
B lack-throated Divers, G uillem ot and Red- 
th roated  Divers. Thus o ther factors m ust 
have been affecting the level of the kill than  
simple food deprivation on a  relatively local 
basis.
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Table 3. Comparison between the incidence of corpses when populations were ‘normal’ 
(1968-1972) with that in 1963 and in the 4 succeeding years (1964-1967)

Species
Ratio 1963 

to  mean 1968-1972
Ratio mean 1964-1967 

to mean 1968-1972

Dunlin 12-7 0-5
Black-throated Diver 12-0 1-0
Guillemot 10-5 2-6
Knot 9-8 1-3
Red-throated Diver 8-5 0-7
Wigeon 8-3 2-2
Shelduck 7-6 4-2
Redshank 6-3 10-3
Kittiwake 5-0 0-8
Common Gull 4-2 1-4
Curlew 4-2 1-0
Black-headed Gull 3-2 0-8
Brent Goose 2-8 1-4
G reat Black-backed Gull 2-7 0-6
Herring Gull 2-3 11
Mallard 1-4 4-2
Razorbill 1-0 2-5
Oystercatcher 0-2 4-6

Effect on the total population

A large num ber o f corpses in the W ash area 
m ight simply reflect unusually  large num bers 
o f im m igrants there, driven (and presum ably 
already weakened) by harsh  conditions 
further to  the n o rth  and east. Similarly the 
v irtual absence of O ystercatcher corpses 
m ight m ean tha t the bulk of these birds had 
moved on further south and west, escaping 
the vicious conditions in East Anglia. By the 
same token, the birds actually dying on the 
W ash coast m ight no t have been ones which 
norm ally w ould have w intered there. H ow ­
ever, none of the corpses found had rings on 
their legs to  indicate their geographical 
origins. N or, as we indicated earlier, have we 
any idea ofthe size of populations from which 
the birds were draw n, and hence of the 
significance of the undoubtedly  increased 
m ortality  in 1963.

We can m ake a stab a t assessing the 
significance by com paring the level o f corpse- 
incidence if the years im m ediately following 
the hard  w inter (1964-1967) w ith th a t in the 
years when the populations may be con­
sidered to  have recovered to a  ‘norm al’ level, 
i.e. 1968-1972. This is done in the second 
colum n of T able 3. O f course, we have to 
discount any factors tha t m ay have raised 
the 1968-1972 populations (and corpse- 
counts) to  an unusually  high level and so 
m ade the 1964-1967 counts appear abno rm ­
ally low. But in the absence of evidence to  
this effect the argum ent can be used as it 
stands.

If the ratio  1964-1967:1968-1972 was

close to  1-0, then one can argue th a t the 
population  level following the hard  w inter 
was little different from norm al, i.e. na tu ra l 
replacem ents had  rapidly offset the casualties 
and  hard-w eather m ortality  had been of little 
significance. I f  the ratio  was considerably 
above 1-0 then  the casualties had  a m ore 
severe and lasting effect. Again, because of 
the crudity  of the data, and  because natu ral 
populations fluctuate quite widely in any 
case, only substan tia l values should be 
stressed. T hus the heavy m ortality  suffered 
by R edshank would appear to  have given 
their population(s) a severe set-back. But the 
only others affected for a long tim e would 
seem to  be the O ystercatchers, M allard  and 
the Shelduck; the first tw o thus did no t 
escape the consequences by leaving the area. 
T he G uillem ot, R azorbill and W igeon 
also have been affected to  a lesser extent.

In  sum m ary, ou r da ta  indicate th a t only 
the Shelduck and  the R edshank suffered both 
abnorm ally  high m ortality  in 1963 and a 
depression in their populations which ex­
tended over several years. In  the case of the 
form er we have the supporting  data  of the 
N ational W ildfowl C ounts, organized since 
1954 by G. L. A tkinson-W illes of the W ild­
fowl Trust. The circulated reports of the 
m onthly  w inter counts on priority  sites in­
dicate th a t F ebruary  1963 had  a U nited 
K ingdom  popu la tion  index for Shelduck of 
148 (based on 1959 =  100), bu t in F ebruary  
1964 it had  fallen back to  98. It was no t until 
1967 tha t it was back to  140 and it m ain­
tained a m ean of 150 over 1968 to  1972. This 
result, incidentally, is also justification  for
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our division of da ta  in to  two groups of years, 
the recovery peri od and the perio d o f  norm al’ 
population , used in the earlier analysis.

Comparison with data of the Beached Bird 
Survey

In  the 5 years 1968-1969 to  1972-1973 a 
m uch m ore extensive survey has been m ade, 
organized by the RSPB. Thus in N W  Europe 
in 1973 a to ta l of 3,317 km  were searched, 
producing 3,651 corpses (Bibby & Bourne, 
1974). F o r East Anglia, which gives the m ost 
m eaningful com parison for o u r data , the 
length of coast searched varied from 131 km  
(1969) to  296 km  (1972) and the corpses 
found from seventy-nine (1973) to  162 (1971). 
This was for the sam e late w inter periods of 
high tides tow ards the end of February  or 
early in M arch. W hen the corpses/kilom etre 
figures (Table 4) are com pared w ith the same 
index for our survey (Table 1), it is apparen t 
th a t the la tte r were very m uch higher; seven, 
twelve, ten and  tw enty-four in the 4 years of 
overlapping data.

Table 4. Data from the RSPB Beached Bird 
Survey: East Anglia only

Year Corpses/km Percentage oiled

1969 0-9 95
1970 0-7 73
1971 0-7 30
1972 0-5 69
1973 0-3 53

Such large differences cannot result from 
different assessm ents as to  w hat constitutes 
a corpse. There m ay well have been differ­
ences in the degree of thoroughness o f search. 
B ut p robably  our section of coast is p a r­
ticularly favoured by wind, tide and  to p o ­
graphy. Sim ilar densities of corpses in the 
Beached Bird Survey were reported  from, for 
example, SW D enm ark. I t w ould seem to  
em phasize that, as in m any o ther biological 
surveys, if long term  inform ation is required, 
then  it is best to  concentrate intensive effort 
w ithin circum scribed, favoured areas tha t 
p roduceareasonab lesupp ly  o fd a ta fo r  effort 
expended. This is no t to  say th a t extensive 
surveys are no t justified every so often, both  
to  p inpoin t the favoured areas initially and 
to  check th a t they are continuing to  provide 
d ata  representative of the whole.

Aside from the im mense difference in con­
cen tration  of corpses, the tw o surveys agree 
th a t the level o f m ortality  was sim ilar in 
1969,1970 and 1971. O nly in 1972 was there

a radical difference, our d a ta  indicating a 
sharp up-turn , the Beached Bird Survey a 
decrease. There appears no obvious reason 
for this discrepancy.

The extent of oil pollution

O ne of the m ain aim s of th e  Beached Bird 
Survey was to  provide an ind ica to r of the 
extent to  which oil-pollution was still a factor 
of seabird m ortality, despite restrictive m ea­
sures im posed by various in ternational con­
ventions. T able 4 therefore includes data  on 
the percentage of birds found oiled, around  
tw o-thirds. O f course this m ay well be an  
underestim ate, since m any species are not 
particularly  at risk to  oil pollution, o r m ay 
be pollu ted  subsequent to  death  from  o ther 
causes. We preferred to  concentrate on the 
species which, by feeding in the open sea, are 
especially p rone to  direct, m orta l pollution 
by oil patches. These were, in Table 1, Black- 
th roated  Diver, R ed-throated  Diver, C om ­
m on Scoter, C om m on Eider, Razorbill and 
G uillem ot. O ver the 10-year period these 
gave 124 corpses, bu t in th irty  cases decom ­
position was too  far advanced for a positive 
opinion to  be expressed as to  w hether oil 
pollu tion  had been sufficiently extensive to  
contribu te  to  death.

In  the 4 overlapping years, 1969-1972,69% 
of twenty-six corpses were definitely oil- 
polluted. In  the previous 5 years 82% or 
tw enty-two. This m ay give som e hope of a 
reduction  of pollu tion  in recent years, but 
certainly the da ta  are to o  slender to  rest m uch 
of a  case on them . M ore interestingly, in the 
year of the big kill, 1963, the oiling incidence 
was slightly lower, 76% of forty-six. Thus, 
oiling m ortality  can a t least be said no t to  
have had  an  unusual incidence because of 
the cold-w eakened condition  of the birds. 
Oiling is generally sufficiently destructive in 
its own right, w ithout help from  nature.

Other causes of mortality

I t proved possible to  find only 115 bodies on 
which post-m ortem  exam inations could rea­
sonably be carried out. N o  diagnosis was 
possible in twelve cases. Tw enty-four of the 
rem aining 103 had been killed by gun-shot 
w ounds, nine others died of injuries no t 
a ttribu tab le  to  shooting, and  tw o were 
drow ned.

In  the rem aining sixty-eight the p a th o ­
logical conditions found (sometimes m ore 
th an  one in the sam e bird) were, in descend­
ing order of im portance: pneum onia (37),
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nephritis (11), pu lm onary  congestion (9), 
enteritis and  tuberculosis (7 of each), internal 
parasites (6), hepatitis (4), aspergillosis (3), 
pericarditis, atherosclerosis, peritonitis, vis­
ceral gout, and  lead  poisoning (2 of each), and 
single cases of anaem ia, splenomegaly, and 
bacterial infection.

Clearly pneum onia, b rought on by the 
extrem e cold conditions, was of the greatest 
im portance. But it m ay often have p re­
cipitated death in an already sick bird.

Avian tuberculosis was found in one 
O ystercatcher (of five examined), in four 
K not (of nineteen), in one Lesser Black- 
backed G ull (of three) and in one D ark- 
bellied B rent G oose (of seven). Aspergillosis 
was found in one C om m on G ull (of nine), one 
R ed-throated  D iver (of ten) and in one D ark- 
bellied Brent G oose.

W hile these findings are of som e interest, 
it m ust be adm itted  th a t the pathological 
aspects o f the survey were disappointing. 
This was largely because scavengers had all 
too  frequently been at the corpses before they 
were found, leaving little but skin, feathers 
and bone.
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Summary

A stretch of coast was searched for corpses late in 
the winter of 10 years. The results enable an 
assessment of the significance of waterfowl m or­
tality in the extremely hard winter of 1962-1963. 
Only Shelduck Tadorna tadorna and Redshank 
Tringa totanus suffered m ortality high enough 
markedly to  depress their populations over 
several years. Comparisons are made with the 
results of other similar corpse surveys. The extent 
of oil pollution was measured and some informa­
tion on the incidence of pathological conditions 
obtained.
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