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EXECUTI VE SUMVARY

There were three main objectives to this study. Firstly, to
obtain fourth successive winter's intensive survey of the |ow
tide distribution of waders and Shelduck on the Severn.
Secondly, to look in detail at the sedinent on one site,
C evedon, and exam ne the relationship between sedinment nobility
and bird distribution. And thirdly, to assess the variability in
habi tat use through the tidal cycle at selected sites around the

estuary.

The Severn is known to hold internationally inportant w ntering
popul ati ons of Dunlin, Redshank and Curlew as well as nationally
i nportant nunbers of Gey Plover and Ringed Plover. In addition,
there are internationally inportant nunbers of  Shel duck

Wi ntering on the estuary.

Dunlin was the only one of these species to be recorded in
increased nunbers at low tide during the 1990/91 wnter,
conpared to nunbers recorded in previous survey years. Curlew,
Redshank, Shel duck and Ringed Plover were all present in |ower
nunbers in 1990/91 conpared to previous years. Nunbers of Gey
Pl over were simlar to 1988/89 but higher than 1987/ 88.

The waders and Shel duck on the Severn estuary were nonitored at
low tide, with virtually all intertidal areas regularly counted

t hroughout the winter, as in the two winters of intensive survey
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(1987/88 and 1988/89). The overall distribution was very simlar
from year to year with the nost inportant areas in all years,
remai ni ng between the Rhymmey and Nash sites on the north shore

and in the Bridgwater Bay area on the south shore.

There were however distinct changes within the actual count
areas used during the 1990/91 winter. In particular, there was a
dramatic difference at one site, Cevedon, with the nunbers of
Dunlin on this site very much lower than in previous years.
There was an increase in the inportance of the Peterstone site
in 1990/91 conpared to past survey years. Al day counts
reveal ed that Dunlin in particular were shifting on to this site
at low tide from adjacent areas. The |ower count areas of Weston
Bay steadily increased in inportance through all three survey

years.

The proportion of the estuary which held 50% of all waders and
Shel duck remained very constant, only ranging between 11% and
14% in all survey years. Although the exact count areas which
made up this percentage varied between years, they did remain
within simlar locations on the estuary. During the 1990/91
winter half of the total intertidal area held 90% of the waders

and Shel duck at |ow tide.

Sediment studies at Cevedon revealed that virtually all the
soft surface nud had been renoved prior to the start of the

1990/91 winter. Wth its renoval, there was also a reduction in
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the avail able prey organi sns which inhabit this soft nud, and on
which the mgjority of wader species and Shelduck feed. It is
al nost certainly due to the erosion of this sedinent that the

nunbers of Dunlin on this site were reduced in the 1990/91

W nter.

Al t hough the sedinment was examned in |less detail on the other
all day sites, there did not appear to be any obvious change in
the depth or extent of soft nud on these sites between years. In
contrast to O evedon, there did not appear to be any changes in
the nunbers of birds present on these sites which were not

experienced by the whol e estuary.

This study has shown that there is a link between the accretion
and deposition of sedinents, and the distribution of birds
within the Severn. This is of particular relevance in the
context of tidal power barrages since changes to sedinents wll
acconpany the construction of a barrage. The precise nature and
associated inpacts of these changes on birds are not fully
under st ood. It is recoomended that a fifth and final year of
nonitoring the bird populations is carried out, in conjunction
with nore extensive and detailed studies of the sedinent
accretion and deposition around the Severn. Al the count data
obt ai ned since 1987 shoul d be reanal ysed to assess the degree of

wi thin and between year variability in bird popul ati ons.
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1GENERAL | NTRODUCTI ON

The

i nportance of the Severn estuary as a wintering area for
waders and Shel duck is wi dely recognized (Prater 1981). The
BTO Birds of Estuaries Enquiry (BoEE) has been nonitoring
these bird populations on a nonthly basis since 1969 and
has shown that the Severn estuary is nunerically the ninth
nost inportant estuary for waders in Britain (Kirby et al.
1990). The Severn holds internationally inportant wi ntering
popul ations of Dunlin, Redshank and Curlew as well as
nationally inportant nunbers of Gey Plover and R nged
Pl over. In addition there are internationally inportant
popul ati ons of Shelduck which noult and wnter on the

Severn (Table 1.1).

There have been many studies of the distribution of waders and

Shel duck wintering on the Severn estuary over the past 15
years, especially since the Bondi studies on the Severn
tidal barrage in the late 1970s (eg Midge 1979, Ferns
1980). Previous studies of the feeding ecology of
intertidal birds on the Severn have either been restricted
to one species such as Dunlin (Wrrall 1981, dark 1983)
or, when several species were studied, restricted to short
periods of the winter (Midge 1979, Ferns 1980). The work
carried out by the BTO in the winter of 1987/88 was the
first conprehensive study on the Severn of |low tide feeding

by all the wader species and Shelduck throughout the
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intertidal area of the Severn (O ark 1989, ETSU 4055). This
survey was repeated in a conparable fashion in the winters
of 1988/89 (dark 1990) and 1990/91. Low tide distribution
studies were carried out in the 1989/90 wi nter but have not
yet been analysed and wll not be referred to in this
report. In 1988/89 an additional survey was set up to
exam ne the use each species nade of selected study sites
t hroughout the tidal cycle. This survey was repeated in the

1990/ 91 wi nter.

Bet ween-year variability in the distribution and nunbers of each
species are likely to be due to sone conbination of the
following natural factors, which are often interlinked.
Firstly, biological factors such as a good breeding season
will affect the nunmber of birds arriving on British
estuaries. Cimatic factors over the winter will affect the
popul ation and distribution of birds on Britain's
estuaries. For exanple, in the 1990/91 wi nter an estinated
70% of the 4,400 Redshank wi ntering on the Wash died during
the severe cold weather there in l|late January. Physical
changes in the environment can also affect bird species.
For instance, stormerosion or accretion of the soft nud on
whi ch many species feed, may alter the distribution of the
invertebrate food supply and thus nodify the birds'
di stribution. Also variations in the breeding success of
the invertebrate prey wll influence the nunber and

distribution of their dependent avian predators. Thus it
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requires several years of conparable surveys to build up a
reliable picture of the distribution of feeding waders and
Shel duck on an estuary. Then, areas which are regularly
used can be distinguished from areas which are used only

occasi onal | y.

It is only when the effect of these natural factors on the
popul ati ons of waders and Shel duck are understood, and the
degree of bet ween-year variability identified, t hat
accurate predictions can be nmade of the direct inpacts of a

barrage on the birds.

The first part of this report describes the nunbers of waders
and Shel duck on the estuary, the proportion of the estuary
used and the percentage of birds feeding at low tide on
each count through the 1990/91 winter. The average |ow tide
di stribution of waders and Shel duck over the 1990/91 w nter

is al so presented.

The second part of the report describes the detailed use by
waders and Shel duck of four sites around the estuary, which
were studied throughout the tidal cycle. On one of these
sites (Oevedon) detailed sedinent studies were also

carried out and related to bird distribution.

It was not within the scope of this project to undertake a

detailed variability analysis, however sonme variability
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observed between years has been highlighted. Therefore, it
is advised that for the conparison of figures, this report
is read in conjunction with the two previous reports (dark

1989, dark 1990).
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LONTI DE DI STRI BUTI ONS

2 BACKGROUND

The aimof the low tide survey was to evaluate the distribution
of feeding waders and Shelduck over the entire intertida
area of the estuary throughout the 1990/91 w nter. The
first such survey was carried out in the 1987/88 w nter
and this was repeated, using the sane nethodology in
1988/ 89 and 1990/91 winters. Information gained from these
surveys can be wused to identify the areas of ngjor
i nportance to feeding waders and Shel duck on the Severn in
each year and how this varies between years. Once these
areas and the variability in their inportance have been
identified, the proportion of each species' Ilow tide
feeding area that will be lost under the predicted post-
barrage tidal reginme can be assessed. This does not
necessarily nmean that the birds feeding on these areas wll
actually be displaced fromthe estuary as they may not be
dependant on these |ower |level nudflats for their survival.
There may also be beneficial post-barrage changes, which
may enable birds to be accommodated at higher densities

(Ki rby 1988).
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3 METHODS

3. 1Data Col |l ecti on

The estuary was divided into 28 counting sites for the 1990/91

wi nter, each covered by a single observer or a small team
In 1988/ 89 and 1990/91 the Portbury site was not

due to the difficulty in obtaining access from the Royal

count ed

Portbury Dock Authority.

The sites covered contained 151 count areas (Figure 3.1.1),

intertidal areas which were not observed at all during the

1990/ 91 wi nter are shaded.

Counts were conducted on seven weekends, when |ow tide occurred

during daylight hours, spaced between m d-Novenber and

early March (Table 3.1.2). Count nethodol ogy was identical

to that used in the 1987/88 winter (Cark 1989).

3. 2Data anal ysi s

Data was used from all seven counts. In previous years, mSsing

counts were estimated by creating an index of the

popul ation on the Severn and interpolating mssing counts.

This was not considered appropriate for the 1990/ 91 w nter

as coverage was inconplete on the first count in Novenber,
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due to the short run-up period before the start of
fieldwork. In particular, tw sites (Burnham and Berrow) on
the south shore of the Severn were not counted, where |arge
nunbers of birds are often located at this tinme of year.
Thus an index would underestimate the inportance of these
sites in Novenber. However, after the first count the key
areas of the Severn for internationally inportant species
were covered on each count. If the local counters were
unable to carry out a count BTO staff stood in for them
General |y, the nunbers counted gave an accurate
representation of those birds present; any discrepancies

are noted in the individual species account.

As in previous surveys, the usage of each count area by each
speci es was cal cul ated, giving the average nunber of birds
present throughout the md-winter. Usage values for the
1988/89 winter covered the period from 19 Novenber to 25
February and for the 1990/91 w nter covered a simlar
period from 17 Novenber to 03 March, whereas the 1987/88
wi nter covered a nore extended period from4 Cctober to 26
March. The latter covers nmuch of the autum arrival and
spring departure periods and therefore results in |ower
usage values than those found in 1988/ 89 and 1990/91, when
the coverage coincided closely with the period when the
peak nunbers of birds were on the estuary. As a result, the
average nunber of birds on each count area given in NA

G ark (1989) should not be used in conjunction with those
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in NNA Cdark (1990) or this report to nmake direct between-
wi nter conparisons of the inportance of any particular
count area at |low tide. However, direct conparisons of the
i nportance of count areas can be nade between 1988/89 and
1990/ 91, and conparisons of the distribution of birds and

relative inportance of count areas can be nade between al

t hree years.

For each count through the wi nter, values were calculated for
the total nunber of each species recorded on the estuary at
low tide; the percentage of those which were feeding (if
over 50 birds were counted); and the percentage of the

count areas counted which had birds present on them
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RESULTS

The nunbers of birds recorded feeding and roosting at |ow tide

on each count are given in Tables 4.1 - 4.7.

4. 1Shel duck

Nunbers of Shel duck ranged from 1551 to 2147, with the | owest

Most

count in md-Novenber, after which nunbers remained very
stable at a higher level for the rest of the winter (Figure
4.1.1). Normally, Shelduck nunbers peak on southwest
estuaries in January/February. By this tinme nost birds have
returned to Britain fromnoulting grounds on the Wadden Sea
(Prater 1981). Sone birds nmoult in Britain and Shel duck had
already dispersed to approximately 30% of the intertida
areas fromtheir noulting concentrations in Bridgwater Bay
by the first count in md/late-Novenber (Figure 4.1.1).
There was a tendency for Shelduck to occupy an increasing
proportion of nudflats as the wnter progressed. This
di spersal may be due to many Shel duck noving into their
breeding sites on the Severn by late winter, resulting in
their distribution becomng nore closely related to

breeding site than food availability.

birds were recorded feeding (Figure 4.1.1) at low tide
roosting birds which were swimmng offshore were not
counted. The main concentrations of Shelduck were around
Bridgwater Bay on the south shore and between the Taff/Ely

and Nash sites on the north shore (Figure 4.1.2).
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Bet ween-vyear variability

Nunbers of Shel duck were substantially |ower than those found in
the 1988/89 winter but slightly higher and nore consi stent
than in the 1987/88 winter. In contrast to past years, when
nunbers rose to a peak in February, the population in
1990/ 91 renumi ned stable from Decenber through to March. The
proportions of nudflats used over the 1990/91 wnter
suggests an earlier dispersal than in 1987/88 but simlar
to 1988/ 89. The overall distribution pattern of Shelduck in
1990/91 was very simlar to past years. The main
differences in 1990/91 were a relative increase in the
inmportance of Taff/E'y, Nash, Caldicot and especially
Weston Bay sites, and a shift in the feeding areas to the

west on Bridgwater Bay conpared to 1987/88 and 1988/ 89.

4. 20yst er cat cher

Nunbers of Oystercatchers ranged from 199 to 855 (Figure 4.2.1).
The first count in md-Novenber was remarkably high due to
300 birds spread over the count areas at Slinbridge, a site
whi ch had no Oystercatchers present on it throughout the
rest of the wnter. Oystercatchers do not use the
surrounding fields on the upper Severn. Therefore it is
likely that these were mgrant birds passing through the

estuary fromtheir nmoulting grounds to winter el sewhere
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Brean Beach is the nost inportant site on the estuary for
Oystercatchers, with an average count of 170 throughout the
1990/91 wnter. This site was not counted in early
Decenber, resulting in a |low overall count. Adjustnents to
account for these two anomal ous counts results in a very

st abl e popul ation throughout the winter (Figure 4.2.1).

The proportion of count areas that held birds was simlar in
each count (20% - 26%, with the exception of the Decenber
count which was |ow due to Brean Beach not being counted.
Virtually all birds were feeding at | ow tide throughout the

winter (Figure 4.2.1).

Oystercatchers were evenly spread over the Rhymey, Peterstone
and west St Brides sites on the north shore and from the
Bridgwater Bay to Wston Bay sites on the south shore
(Figure 4.2.2). The concentration at Slinbridge was due to
the large mgrant flock recorded on the first count.

Bet ween-year variability

Nunbers and the proportion of count areas used were simlar to
that found in past winters. The high percentage of birds
feeding at low tide throughout the 1990/91 w nter was
simlar to 1987/88 but contrasts with 1988/ 89 when the
proportion of birds feeding tended to decline throughout
the winter. This was probably a result of the birds not
needing to feed for so long in the extrenely mld weat her

conditions in the late 1987/88 w nter.
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The overall low tide distribution pattern in 1990/91 was very
simlar to that found in the 1987/88 and 1988/89 wi nters.
However, in 1990/91 there was a slight dispersal in the
distribution of Oystercatchers eastwards along the north
shore conpared to previous years when nost birds were
concentrated at the Rhymmey site. No mgrant Oystercatchers
have been recorded before at Slinbridge in either the
1987/88 or 1988/89 wnters, indeed Oystercatchers are
consi dered rare upstream of the Severn Bridge.

4.3 Ringed Plover

Nunbers of Ringed Plover were highest on the first count in md-
Novenber (231), this was a result of an large flock (110)
bei ng recorded at the Mathern site which was not present on
any other count and the origin of which is unknown. Nunbers
fell steadily through the rest of the winter. By early
March only 39 birds were recorded (Figure 4.3.1). Ringed
Plovers normally | eave estuaries around this time to return
to display at their breeding territories. Low tide counts
in previous years have shown nunbers to be sonmewhat
erratic, probably a reflection of the difficulty in
locating this small, cryptic species (Spearpoint et al.

1988) .

Al birds were recorded feeding at low tide (Figure 4.3.1).
Ringed Plover used |less than 10% of the nudflats on the

estuary at low tide and the only count areas wth an
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average of nore than 10 birds present on them through the
winter, were on the St Brides, Redw ck, Mithern and Brean

sites (Figure 4.3.2).

Bet ween-vyear variability

Nunbers of Ringed Plover were overall very much |ower than

4.4

those found in the 1987/88 and 1988/ 89 w nters which,
al though erratic, were generally above 200. A simlar
proportion of the nudflats was used in all three survey
years. The distribution pattern was different in all three
years. In 1987/88 birds were mainly found on the Rhymey
and Brean Beach sites, but in 1988/89 birds were dispersed
over a greater nunber of sites (Rhymey, St Brides,
Redwi ck, Portishead and Berrow). In contrast to previous
years, no R nged Plover were recorded at Rhymmey in 1990/91
on the low tide counts although Ri nged Plover were often
present on this site (P.F. Donald pers. obs.); in contrast
to 1988/ 89 nunbers were |lower at Redwi ck and Portishead,
and birds had shifted fromthe Berrow to Brean Beach sites
in 1990/ 91.

G ey Plover

Nunbers of Gey Plover were low in the m d-Novenber count (only

95 birds) as four sites which are inportant for Gey
Plover, (St Brides, Nash, Caldicot and Berrow) were not
counted (Figure 4.4.1). The second count in early-Decenber
was the peak count of the winter, with 696 birds observed

feeding on the estuary. The majority of these were in a
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large flock (580) on Bridgwater Bay and nunbers may have
been boosted by transient birds, as have occurred on the
Severn in past winters (Cark 1989) and on the Hunber
(Goodal | 1988). Nunbers were nore stable between md-
Decenber and md-February, ranging from 320 to 470. In
early March nunbers dropped to 195, probably as a result of
departure by some birds for the Wadden Sea to fatten
(Prater 1981), before mgrating to breedi ng grounds between
the Wiite Sea and the Tainyr Peninsula (Branson and M nton

1976).

Bet ween 10% and 20% of the count areas were used throughout the

winter, with the higher percentages recorded in the latter
half of the winter. A high proportion of birds were feeding

at low tide throughout the winter (Figure 4.4.1).

Pl over were not evenly distributed over the estuary but
concentrated on the nuddi er Peterstone, St Brides, Nash and
Caldicot sites on the north shore and the Bridgwater Bay

and Berrow sites on the south shore (Figure 4.4.2).

Bet ween-vyear variability

Except for the first two counts, nunbers of Gey Plover on the

Severn in 1990/91 were very simlar to those in the 1988/ 89
winter, but were in general higher than in 1987/88. The
variability in the population on the Severn over the first

two years' surveys also occurred on a national scale. The
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Nati onal BoEE counts showed that between the 1987/88 and
1988/ 89 winters there was a increase in the January index
of 29% (Salnmon et al. 1989). This increase in the resident
popul ati on has been partly attributed to the exceptionally
good breeding season in arctic Russia (Qark 1990). As the
1990/91 BoEE counts are not yet available it cannot be
shown here whet her the national populations were simlar in
1988/89 and 1990/91 as was found for the Severn

popul ati ons.

In the 1988/89 winter there were simlar nunbers of birds to
1990/ 91, but far fewer count areas were used (6% - 9% in
1988/ 89 and 10% - 20% in 1990/91). This may be a result of
the birds being nore nobile or feeding in | ess dense flocks
or even singly in 1990/91. Thus Gey Plover are now
occupying a greater proportion of the estuary than was the
case when the population was |lower. The reason for this is

uncl ear.

Al though a greater proportion of nudflats was being used in
1990/ 91 the distribution of Gey Plover was simlar to that
of 1988/89 and 1987/88 in that St Brides, Nash, Caldicot
and Bridgwater Bay were inportant sites and regularly used
in all years. On three out of the five counts at Berrow in
1990/91, Gey Plover were present on the outer nudflat.
G ey Plover have not used this area in any of the previous

surveys and their presence in 1990/91 may be due to a
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change in sedinent type on this site.

4. 5Lapwi ng

Nunbers were variable through the wnter but peaked in late
January, which is typical for southwest estuaries (Prater
1981), and dropped quickly in February with birds |eaving
on spring mgration to breeding grounds throughout Britain,
continental Europe or Russia (Figure 4.5.1). Lapwing were
only present on a snall nunber of count areas and a |ow
percentage of birds were observed feeding at low tide

(Figure 4.5.1).

Estuary counts of Lapwing are by nature likely to be variable as
many birds frequent inland fields and are not dependent on
the intertidal nudflats for feeding. Lapwi ng use the higher
nmudfl ats to roost and occasionally feed on at any tinme of
day. Low tide counts of this species are therefore likely
to be variable. Any estuary count of Lapwing wll show the
general pattern of occurrence but wll not provide a

conpr ehensi ve tot al

Birds were dispersed over many of the count areas above the
Severn Bridge but concentrated on fewer count areas on the

mai n estuary, namely St Brides and Nash on the north shore
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and Bridgwater Bay and the River Parrett on the south shore

(Figure 4.5.2).

Bet ween-vyear variability

Nunbers of Lapwing were simlar to those found in 1988/89 and
over nost of 1987/88, but did not reach the exceptionally
hi gh peaks found in 1987/88. The overall distribution of

Lapwi ng was simlar between all survey years.

4. 6Knot

Nunbers of Knot on the estuary were highly variable between
counts in 1990/91. Very few birds (ca. 300 or less) or no
birds were recorded i n Novenber, Decenber and | ate January.
Over 2,000 birds were recorded on the m d-January count but
t he highest counts were in md-February (8,303) and early

March (4,880) (Figure 4.6.1).

This sudden increase in |ate-February does not agree with the
trend shown by the average nonthly Knot totals on the
Severn for 1982/83 to 1986/87, when nunbers regularly
increased on the estuary during Decenber, January and
February and fell substantially in March (Tal bot 1988).

Substantial w nter novenents of Knot between estuaries, are
however well known (Stanley 1971). It is possible that Knot
are novi ng between estuaries in the area during the winter,

and this would account for the variability between counts.
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Recoveries of Knot, ringed during autum on the Wash, show
novenents north and west during late autum and w nter
(Stanley 1971). The trend of increasing nunbers during
late winter on the Severn, may therefore be part of this
general wi nter dispersal (reaching a peak in February)
rather than a nore directed northward novenment of spring

m grants (Tal bot 1988).

The decrease in nunbers of Knot in March coincides wth a large

Even

influx of birds at a few early spring staging points,
particularly Mrecanbe Bay (Prater and WIson 1972), the
Wash and the Wadden Sea (Uttley et al. 1987). The choice of
these gathering sites is not determned by the particular
wintering site (Davidson et al. 1986), so for exanple,
birds from the Severn may disperse to any one of these

areas (Tal bot 1988).

when nunbers were high on the last two counts, Knot were
observed on less than 5% of the count areas. Knot were
found in three areas: on the Peterstone and St Brides
sites, on the Slinbridge site and on the Bridgwater Bay and

Berrow sites (Figure 4.6.2).

Bet ween-year variability

Low tide counts of Knot were variable in all three survey years,

but the 1990/91 peak (8,303) was alnost ten times higher

than previous low tide counts. As in past years Knot were
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observed on a very snall percentage of count areas and were
virtually all feeding at low tide. In all three years Knot
were found on the Bridgwater Bay and Peterstone sites.
However, in 1990/91 no birds were seen at Caldicot and
Magor, sites where Knot were found on occasions in both
1987/88 and 1988/89 and occurred regularly in 1978/79
(Mudge 1979). In md-February 1990/91 a large flock of
1,500 birds occurred at Slinbridge, which was not a site
used in either 1987/88 or 1988/ 89.

4. 7Sander | i ng

Very few birds were recorded, with a flock of 18 at Brean on the
first count and a flock of 14 at Berrow on the |ast count
(Figure 4.7.1). These occurrences may reflect post-noult

di spersal and early spring passage, respectively (Cooper

1988) .

Bet ween-vyear variability

The low nunbers on the estuary in 1990/91 were however an
i ncrease on the previous years; 1987/88 no Sanderling were
counted between m d- Novenber and March and in 1988/ 89 there
was one count of six birds on the Berrow site in early

Decenber.
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4.8Dunlin

Nunbers of Dunlin in 1990/91 rose from around 20,000 on the
first count in md-Novenber to a peak of nearly 60,000 at
the end of January, after which nunbers fell to around

28,000 by the beginning of March (Figure 4.8.1).

The percentage of the estuary's intertidal area used through the
early winter was between 30% and 40% w th an increase to
around 50% coinciding with the peak nunber of birds in late

winter (Figure 4.8.1).

Thr oughout the winter, the majority of Dunlin were found between
the Rhymmey and Nash sites on the north side and from
Bridgwater Bay to Wston Bay on the south side (Figure
4.8.2). Figures 4.8.3 - 4.8.9 show changes in the use of
the count areas in successive counts over the wnter
nonths. Nunbers were low for the initial three counts in
Novenber and Decenber. During this period the distribution
and concentration of Dunlin around the estuary was broadly
simlar (Figures 4.8.3 - 4.8.5) wth no Ilarge
concentrations away from the Weston Bay to Berrow sites.
By count 4 in md-January, nunbers of Dunlin on the estuary
had increased from around 30,000 to over 40,000 and there
was an associated increase in the concentration of birds on
the Peterstone, St Brides and Caldicot sites (Figure

4.8.6). Nunbers continued to increase to a peak in late
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January. The mgjority of birds on the north side of the
estuary were then concentrated on the Peterstone site but
the only change on the south side was a slight increase on
the Burnham and Berrow sites (Figure 4.8.7). Nunbers
declined after count 6 and, although there remained a high
concentration of birds at Peterstone, birds had dispersed
along the Peterstone and St Brides sites by the tinme of the
last count in March (Figure 4.8.9). There was a simlar
nunber of birds on the intertidal nudf | at  bet ween
Bridgwater Bay and Weston Bay on all the counts but the
observed distribution of birds across these sites varied

fromcount to count (Figures 4.8.3 - 4.8.9).

Bet ween-vyear variability

The 1990/91 winter peak count was higher (by approximtely
10,000 birds) than in either 1987/88 or 1988/89. The trend
in nunbers over the winter nonths varied in all three
years. Wereas in 1990/91 nunbers peaked in |ate January,
in 1988/89 nunbers rose to their highest level in md-
February with no distinct wnter peak, and in 1987/88
nunbers were high (over 30,000) from m d-Decenber to early
Mar ch.

The Dunlin were dispersed over a greater percentage of count
areas throughout 1990/91 conpared to previous years. As in
1990/91 the proportion of intertidal nrudflat wused in

1987/ 88 increased with an increase in the nunber of birds.
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In contrast to this, as the nunber of birds increased
during the 1988/89 winter fewer count areas were used; this
was possibly due to the mld conditions late in the 1988/ 89
winter. It has been suggested that birds disperse over a
great er area  when nunber s I ncr ease, to mnimse
interference between feeding individuals (Zwarts 1978). In
mld weather, invertebrates are nore active in the surface
| ayer and are therefore nore accessible to birds (Reading
and MGorty 1978). This may lead to an increased
encounter rate of prey by feeding birds which can therefore
satisfy their feeding requirements in a snaller area

wi thout interference (Goss-Custard 1976 & 1977a).

The overall distribution was simlar to that found in 1987/ 88
and 1988/89 but there were sone distinct differences on a
| ocal scale. The Peterstone site was of relatively greater
i mportance in the 1990/91 winter than it had been in either
1987/88 or 1988/89. But the nost noticeable change in the
1990/91 winter was the paucity of Dunlin at devedon, a
site which was used by a winter average of over 4,000 birds
t hr oughout 1988/ 89. An obvious difference in the quality of
the site had occurred between 1988/89 and 1990/91, with the
erosion and renoval of the soft nmud which was covering the
feeding area. This resulted in either a reduction in the
invertebrate food supply or the invertebrates becane
unavailable in the wunderlying clay. Changes in the

sedinents on this site will be discussed in further detai
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in Section 8.

4.9Bar-tail ed Godwi t

Peak

4.10

The

nunbers (18 in January - Figure 4.9.1) of Bar-tailed Godw t
present on the Severn were, as in previous years, mnute
conpared to the UK total (33,400 in 1989/90 BoEE counts).
Birds were observed on the Bridgwater Bay and the R ver
Parrett sites on the south shore and on the Rhymey,
Peterstone, St Brides and Caldicot sites on the north shore

(Figure 4.9.2).

Curl ew

peak count of the wnter was in Novenber (2,153) but
t hroughout the rest of the wnter low tide counts only
recorded between 900 and 1,600 birds (Figure 4.10.1). No
count was carried out in late January at A dbury. This is
the nost inportant site for feeding Curlew on the Severn,
hol ding an average of 580 birds over the 1990/91 wi nter,
and the lack of this count led to a low total for the
estuary. The low count in February may have been due to
birds noving out of the estuary as a result of the cold

weat her .

Curlew were catholic in their use of the estuary with birds

present on around 50% of the count areas on any count
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(Figure 4.10.1). Curlew, wth their long bill, have a
choice of a wide range of prey itens and therefore their
distribution on an estuary is not solely restricted by the
presence of a particular prey species. They do, however

often feed on large prey itens but as these occur at |ow
density this also leads to a wide distribution of Curlew
The proportion of birds feeding at low tide ranged from

approxi mately 65% - 90% (Fi gure 4.10.1).

The main concentrations of Curlew were on the central count
areas above the Severn Bridge, at the Adbury site (Figure
4.10.2). Bridgwater Bay was the next nost inportant site,
but good nunbers occurred on many other sites around the

estuary.

Bet ween-vyear variability

Nunbers of Curlew on the Severn were on the whole |ower than
t hose found in 1987/88 and 1988/ 89 when |evels were stable
around 2,000 birds. The high proportion of count areas
hol ding Curlew and their wide distribution was very simlar

to that found in 1987/88 and 1988/ 89.

4. 11Redshank

The highest nunbers of Redshank were observed between Novenber
and md-January (approximately 1,000 birds), after which
nunber s generally declined (Figure 4.11.1). Smal

vari ati ons between counts were expected for this species as
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many Redshank feed spaced out in gullies and river channels
in the nudflats and are therefore difficult to observe.
Averaged over four wnters (1982/83 - 1986/87), peak
nunbers on the Severn occurred during Cctober, Novenber and
Decenber (Tal bot 1988). The exact timng of these peaks
w Il vary between years and was slightly later in 1990/91,
with nunbers still high in January. Two subspecies of

Redshank winter on the Severn, Tringa totanus totanus

breeding in Britain and Europe, and Tringa totanus robusta

breeding in Iceland and the Faeroe islands. Icelandic birds
start arriving in Novenber and from Decenber to April nake
up nearly 20% of the population (Talbot 1988). Since sone
British birds occupy breeding territories from |ate-
February, it is likely that the drop in nunbers in late
winter is due to sone of the birds leaving the estuary as

part of a general novenent back to the breeding areas.

Virtually all birds were feeding at low tide (Figure 4.11.1).
The proportion of count areas used varied from 25% - 42%
over the winter. As the mgjority of Redshank renained
concentrated on two sites, the variation in the proportion
of counts areas used is probably due to novenents by the

smal | nunber of birds spread over count areas el sewhere.

As noted by dark (1989, 1990), the distribution of Redshank on
the Severn is concentrated around sub-estuarine river

nmouths, with the Taff/Ely and Rhymmey river nouths being
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the nost inportant sites for Redshank on the estuary.
There were snaller concentrations at O evedon, Wston Bay and

around the River Parrett (Figure 4.11.2).

Bet ween-vyear variability

Nunbers of Redshank recorded in 1990/91 were |ower than those
found in 1988/ 89 and 1987/88 when peak counts within the
sane period were 1662 and 2408 respectively. The
distribution pattern was very simlar to that found in past
years, with the only differences being that in 1990/91 the
St Brides and Wston Bay sites were of relatively greater

i nportance than in past years.

4.12Tur nst one

The peak count of the winter was of a flock of 200 birds on the
Rhymmey site in md-Novenber, after which nunbers ranged
from 36 to 123 (Figure 4.12.1). Turnstone are very wel
canoufl aged when feeding on their preferred sites of
seaweed covered rocks, which makes themextrenely difficult
to find at low tide and nmay be the reason for the
variability in counts from Decenber to MNarch. It is
t hought that Turnstone often concentrate in large flocks on
arrival and departure from the Severn, but disperse over
the estuary in md-winter (NA dark pers. obs.). Thi s
may account for the |lower nunbers of this cryptic species

in md-winter, as Turnstone are nore difficult to |locate at
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a | ower density.

birds were recorded as feeding at low tide but on a very
small proportion of count areas (Figure 4.12.1). The
hi ghest nunbers of birds were recorded on the rocky areas
of the Rhymmey site, (Figure 4.12.2). Turnstone were also
found in small nunbers on the Severn Beach, devedon and
Bri dgwater Bay sites, and on several count areas above the

Severn Bridge.

Bet ween-vyear variability

Low tide counts of Turnstone in 1990/91 were lower than in

1988/89 and 1987/88. The reason for this is unclear.
Rhymmey was al so a preferred site in past winters. A though
birds were present at Severn Beach in 1990/91 it was
relatively less inportant than it had been in 1988/ 89 and
1987/88. It may be that in 1990/91 Turnstone were feeding
on the outer reaches of this uneven rocky outcrop, which
extends to approximately 2.5 km from the shore, and were
too far away to be discerned from the seaweed and al gae
cover. Turnstone had been recorded above the Severn Bridge
before, during all day counts at O dbury in 1988/89, but
had al ways been feeding too far out to be observed at |ow
tide. In both previous years, Turnstone were recorded on
the G evedon site but 1990/91 was the first year they were

seen at Bridgwater Bay.
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4.13The overall low tide distribution of waders and Shel duck on

the Severn in md-winter 1990/91

The distribution of |low tide usage of count areas by all species
conbined is given in Figure 4.13.1. Al count sites were
used, to varying degrees, at sone point during the w nter.
The nost inportant intertidal areas were on the Caldicot
site, between the Rhymtmmey and Nash sites on the north shore
and between the Bridgwater Bay and Weston Bay sites on the
south shore. At low tide, these sites held 70% of the
overwintering waders on 24% of the Severn's intertidal
nmudf l ats. On average, 50% of all overw ntering waders and
Shel duck on the Severn were concentrated at low tide on
count areas which anounted to just 11% of the whole

intertidal nudflats of the Severn (Figure 4.13.2).

On the Berrow, Weston Bay and St Brides sites, where count areas
di stingui shed between the | ower and upper intertidal areas,
it was the lower intertidal areas which were of greater
inportance at |low tide. From personal observations, the
sane can be said for the Rhymey, Peterstone and Nash
sites. Several of the count areas above the Severn Bridge
and on the Severn Beach site were also used by many birds
over the winter. 90% of the overw ntering popul ation of
waders and Shel duck were observed at low tide on 51% of the

intertidal areas (Figure 4.13.2). Between-year variability

There was a simlar overall distribution in the 1988/89 and
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1987/88 winters to that observed in 1990/91. Sever al
intertidal areas have becone of relatively greater
i mportance since 1987/88. The nost noticeable of these are
fromthe nmouth of the Rhymmey east to Nash, especially the
Peterstone site. In 1990/91 there was a corresponding
decline in the nunbers of birds using the Rhymmey secti on,
probably due to birds shifting east onto the Peterstone
site. The Sharpness and Slinbridge sites above the Severn
Bridge, and the Wston Bay and Berrow sites have also

becone of relatively greater inportance.

There was a noticeable decrease in the average nunber of all
waders and Shel duck found on the O evedon site in 1990/91
conpared to 1988/89 and in it's relative inportance
conpared to 1987/88. This is alnost certainly due to
sedi ment changes which have occurred at this site prior to
the 1990/91 survey and will be discussed in further detail

in Section 7.

The Caldicot site was of greater inportance than it had been in

1988/ 89, but was not as inportant as in 1987/ 88.

Simlar nunbers of birds used the count areas from Bridgwater
Bay to Brean Beach in 1990/91 conpared to 1988/89. There
had been an increase in the relative inportance of the
Brean Beach and Wston Bay sites between 1987/88 and

1988/ 89 and a greater nunber of birds were using the |ower
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nmudfl at at Weston Bay in 1990/91 conpared to 1988/ 89.

In all three years of survey, the percentage of count areas
hol ding 50% of waders and Shelduck at low tide was very
simlar, between 11% and 14% (Table 4.13.1). The percentage
hol ding 90% of the birds was lower in 1988/89 (37%, than
1987/ 88 and 1990/91 (47% and 51% respectively). The 1988/ 89
winter was mlder than the other two winters and birds may
have been able to feed at higher densities w thout their

f eedi ng success declining through interference.
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ALL DAY DI STRI BUTI ONS AND SEDI MENT MOBI LI TY

SBACKGROUND

During the 1987/88 winter, studies of the feeding distributions
of waders and Shelduck on the Severn concentrated on the
low tide period. However, the length of tine that waders
need to feed per tidal cycle varies according to the tine
of year and species involved (CGoss-Custard et al. 1977b).
Therefore, in the second year's survey, 1988/89, studies
were also carried out throughout the tidal cycle at five
sites around the estuary. One of the main ains of this was
to assess how long each species needed to feed for and
which count areas within each site were used the nost.
These studies throughout the tidal cycle were repeated in
1990/91 to obtain a second winter's data and to allow
sedinent nobility at one of these sites to be related to

bird distribution.

The Severn has one of the highest tidal ranges of any estuary in
the world and this has a major effect on the distribution
and nobility of wunconsolidated sedinents. There is an
exaggerated separation of the nobile sedinents in the
estuary: nobile sand, which is largely confined to the
outer banks, and fine sedinment which occurs either as
settled nud (and is regarded as being part of the sea bed),

or as suspensions (nobile, static or tenporarily resident).
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The Severn carries the highest suspended |oad of any
estuary in the UK The construction of a barrage would
reduce the tidal range and so have a mmjor effect on the
present sedinment nobility (Kirby and Parker 1980). It is
therefore inportant to know to what degree the distribution
of birds on the Severn is influenced by sedinment nobility.
Wth this aimin mnd, transects had been carried out in
the 1988/89 survey on one of the all day study sites, to
nonitor the sedinents and invertebrates over the wnter

These transects were repeated through the 1990/91 wi nter

and the results are examned in Section 7.

In Section 8, results obtained in 1990/91 on the distribution
and total feeding effort of waders and Shel duck throughout
the tidal cycle are examned to assess changes in site use
over the tidal cycle. Year-to-year variability in the use
of the intertidal count areas on these sites and any
relation to weather conditions and sedinent nobility is
hi ghli ghted. As before, the study concentrated on the four

international ly inportant species.
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6 METHCDS

6.1Data Collection - Feeding distribution in relation to the

tidal cycle

Al'l day observations were conducted on the four best study sites
whi ch were covered in 1988/89 (Rhymey, St Brides, Caldicot
and O evedon). The four all day study sites are shown in

Figures 6.1.1 - 6.1.4.

The criteria for selecting these study sites is outlined in N A
Cark 1989. The observation point on the Rhymey site was
changed in 1990/91 to obtain a better view of the Rhymey
river channel. In order to concentrate on areas which coul d
be divided easily by height up the shore, count area 14 on
the O evedon site was not counted in 1990/91

The study sites at Rhymmey, St Brides and Cal di cot were counted
once a nonth. Oevedon was counted every two weeks. All
counts were carried out between md-Novenber and early
March. \Were possible, all observations were made when high
tide was at or near dawn or dusk, so that counts covered as
much of the low tide period as possible. Each count area on
a site was counted at hourly intervals throughout the tidal
cycle. It was not thought necessary to count every half

hour, as in 1988/ 89.
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In addition to the key species (Dunlin, Curlew, Shelduck and

Redshank) data was al so obtai ned on ot her species present.

6.2 Data Collection - Sedinent nobility

At the O evedon site it was possible to walk a transect down to
the tide edge and this was done five tines spaced over the
md-wi nter period. No sedinent sanples were taken, but
visual inspections of the invertebrates present in the
surface sedinent and estinmates of the depth of soft

sedi nrent were carried out.

Figure 6.2.1 shows in detail the central area of the all day
study site at Cevedon, its access, the observation point
from which counts were taken and the position of the
sediment transect. The site was divided into four sections
parallel to the shore and these were further divided by a
line of sight from the observation point to the shore and
along the channel of the R ver Yeo. The sections parallel
to the shore depended |argely on changes in the angle of
the shore slope as illustrated by the profile of the line
of transect which crossed count areas 2, 5, 8 and 12
(Figure 6.2.2). Count area 2 consisted of scattered
Spartina clunps and raised Spartina marsh. In 1988/ 89 count
area 5 was initially distinguished by a cover of very fine

l[iquid mud, overlying soft nud on top of the basal
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consolidated clay. This was eroded as the 1988/89 w nter
progressed and in 1990/91 could only be distinguished from
count area 8 by estimating it's width. The shore profile on
count areas 5 and 8 was very flat (note vertica

exaggeration on shore profile Figure 6.1.2) and were
uncovered quickly by the tide. The |owest count area (12)

was bel ow a distinct change in sl ope.

6.3Data Analysis - feeding distribution in relation to the tidal

cycle

For each species, the all day usage value was calculated for

each count area using the foll ow ng equation

A=-5

Al'l day usage = z (B x ©
A=+5

wher e:

A =hours fromlow tide

B =Average nunber of birds feeding at time A when area
exposed

C =Proportion of counts when count area is exposed at tine

A

The percentage of the total usage value for the site (the sum of
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t he usage values for each count area within the site) was

calculated and plotted for each count area on all day site

maps.

The 1990/91 data on the average nunber of bird hours per tida
cycle on each nudflat was conpared to that of 1988/89 for
one site on each shore of the estuary. The d evedon and St

Brides sites were chosen as these both have simlar open

shore profiles.

The average nunber of birds present and the percentage feeding
were plotted for each hour through the tidal cycle for the

main species at all four sites.
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SEDI MENT STUDI ES

shorebirds are known to concentrate their feeding effort in
areas whi ch have the highest densities of prey (WIlff 1969,
Coss-Custard 1970, 1977c, 1981, Bryant 1979, Coss-Custard
et al. 1981). In habi t at s wher e t he physi ca
characteristics of the prey patches are simlar, an
efficient forager would concentrate on areas where the prey
density or biomass is greatest. However, many feeding areas
are physically heterogenous and these differences in
physi cal characteristics of the sedinment can influence the
efficiency with which birds can detect and/or capture their
prey. Studies carried out on a snmall area of the Wash with
a heterogenous substrate showed that patch selection was
not based sinply on prey density (Kelsey and Hassal 1989).
Al t hough there were alnost twi ce as many A igochaetes in an
area of firmnmnud, the penetrability of an area of soft nud
was alnost three tines greater. If that neant that three
times as nmuch sedinment could be foraged per unit tine, the
encounter rate of prey itens could be 1.5 tinmes greater in
the soft nud. Kelsey and Hassal (1989) found that nore
Dunlin were observed foraging on soft, wet substrates where
prey were nore accessible than on the firm nmud where there
was a higher density of prey. The accessibility of prey
can therefore determne a predator's perception of prey

density.
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From these studies it can be seen that in a physically
het er ogenous  envi ronnent, birds choose the type of
substrate to forage on. It has therefore been suggested
that the distribution of birds on the Severn estuary may be
influenced by the nobility of the sedinments affecting
substrate type. Because of the large area of intertidal
flats on the Severn and the limted manpower available it
was felt that a survey on one site, for which there was
also data on the birds from an all day survey, and which
could be repeated in another winter would be nore feasible
t han an extensive survey. This would al so answer the basic
question of whether sedinent nmobility on the Severn

i nfluenced the distribution of birds.

Figure 7.1 shows the findings of the 1990/91 transects. There
was a shallow layer of soft surface nmud, 2 - 4 cm thick
during Decenber and January 1990/91. Over this tine there

was a decline in the abundance of visible Nereis, Hydrobia

and Maconma. By the first week in February, there had been a
deposition of 7 - 16 centinetres of fine nud covered by a
thin surface l|layer of brown algae. Approxi mately 5 - 10

centinmetres of this had been renoved by the foll ow ng week.

During the first week of February, Britain was struck by very
cold weather fromthe north. Birds on the east coast were
the worst affected by this, with heavy casualties on the

Wash. Al though this cold weather |asted for several days on
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the Severn, it was not so severe. The lower flats were
exposed for the shortest period, and therefore only a thin
| ayer of ice had tinme to form on these areas before they
were covered again by the tide. Up to 2 cm of frozen nud
was recorded on the surface of the upper nmudflats and ice
accunulated in a ridge along the high tide line, pushed up
by the tide fromthe lower flats. There were no noticeabl e
wader nortalities on the Severn fromthis cold weat her

Not surprisingly, although there was a deeper |ayer of soft nud
covering the area in February, there was not an
acconpanying increase in the abundance of visible
invertebrates on the surface. During cold weather, sone
invertebrate species are less available to feeding birds.
This is either because they are less active or they remain
deeper in the nmud and are thus |ess accessible to birds
(CGoss-Custard et al. 1977b).

The general changes in the relative depth of soft nud between
years are shown diagrammtically in Figure 7.2. The
transects showed a noticeable decrease in the thickness of
the fine soft surface nmud in 1990/91 conpared to 1988/ 89.
In 87/88, the thickness of fine surface mud was very
variable at O evedon. The nud was renoved twi ce by storm
erosion in Decenber and January and redeposited after each
storm The stability of the slope profile is such that in
all years the depth of sedinent usually increased towards
the shore. A simlar paucity of invertebrate species was

found on this site by Warwick et al. in Cctober 1987
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(Wrwick et al. 1989). The only species they found in any

abundance were Nereis diversicolor, Hydrobia ulvae and

Maconma bal t hi ca.

The absence of suspension feeding invertebrates fromthe Severn
is alnost certainly due to the high turbidity. The species
which are present in the Severn are all relatively robust

(e.g. Macoma) and/or nobile (e.g. Hydrobia, Bathyporeia,

Nephtys) and so would be capable of wthstanding the
rigours of nobile sedinment. It has been predicted that with
the reduced post-barrage tidal range there would be a
decrease in the relative inportance of the above speci es,
which are associated wth Jlarge dynamc hypertidal
estuaries, and an increase in the abundance and bi omass of
those species associated wth snaller, Iless dynamc

estuaries, e.g. GCorophium volutator, Cyathura carinata,

Scrobi cularia plana, Cerastoderma edule and tubuficid and

nereid worns anongst others (Warwick et al. 1991).

As already shown, there was a noticeable decline in the nunber
of birds using the Cevedon site at |low tide between the
1988/89 and 1990/91 winters. This decline is alnost
certainly due to the loss of soft nud fromthe site between
these years and thus the distribution of birds on the

Severn can be said to be affected by sedinent nobility.

8RESULTS
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8.1 Shel duck

Peak nunbers of Shelduck over the tidal cycle were about 50 at
Cal di cot and O evedon, whereas St Brides held approximtely
80, and Rhymey as nmany as 230. On three sites, Rhymey, St
Brides and Caldicot, birds started to arrive just after
high tide, nunbers then rose to a peak just after low tide
and quickly fell thereafter, with birds leaving the sites
as the nudflats were covered by the incomng tide (Figure
8.1.1). MNunbers at Cevedon rose steadily, from about 20
just after high tide to a peak at low tide and fell nore
slowy than the other sites on the incomng tide (Figure

8.1.1).

The distribution of birds within the Rhymmey site shows that the
Shel duck used all levels of count areas as they follow the
receding and advancing tide, but spent nore tine foraging
on the count areas to the east of the river channel (Figure

8.1.2).

The distribution of Shelduck at Caldicot is strongly related to
t he changes in substrate over the site (Figure 8.1.3). The
outer, sandy or stony count areas 11 - 13 were hardly ever
used, whereas the higher, inner count areas, and especially
the nost northeasterly count area 15, which were covered in
soft nud, were favoured.

Shel duck fed over the entire length of the O evedon site but

spent a greater percentage of time on the mddle and upper
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count areas (Figure 8.1.4). In contrast to this, Shelduck
on the St Brides site spent a greater proportion of tine

feeding on the | ower count areas (Figure 8.1.5).

Most birds observed during the all day counts were feeding
(Figure 8.1.1). No Shel duck roosted on the intertidal flats
on these sites; therefore the smaller nunbers apparent near
high tide were the result either of birds roosting on the
wat er, where they were not counted, or roosting outside the
count site altogether. These patterns agree wth
observations of birds noving into the vicinity of the sites
as the tide turned and waiting for the first intertidal
areas to be exposed. Thereafter nunbers increased as the
birds noved onto the newy exposed nud, continuing to rise
as the tide receded and dropping again as the tide
advanced. The Caldicot site was slightly different as the
birds did not follow the tide edge to feed on the outer

reaches which are very sandy and stony.

Bet ween-year variability

In the 1990/91 winter, nunbers of Shel duck were very nuch | ower
at Rhymmey, Cdevedon and St Brides than in 1988/89, but
simlar at Caldicot, which had held the fewest birds in
1988/ 89. Low tide counts recorded | ower nunbers of Shel duck
on the estuary as a whole in 1990/91; this decline was not
therefore local to these sites. The timng of arrivals and

departures over the tidal cycle in 1990/91 were broadly
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simlar on all sites to those found in 1988/89. In 1990/91
the low tide peaks were nore promnent, but this nmay be a
result of the |ower nunbers making the arrival or departure
of a fewbirds at low tide, nore noticeable than they woul d

have been with the greater nunbers in 1988/ 89.

In 1990/91, due to the change in the observation point on the
Rhymmey site, a few birds which renained on the upper count
areas until high tide were visible. This accounts for the
longer tinme period in which birds were recorded on this

site in 1990/ 91.

In 1990/91 the overall distribution of Shelduck was broadly
simlar to 1988/89 on all sites. There were however a few
changes in the relative inportance of count areas between
years, except on the Rhymey site which remained very

simlar.

On the Caldicot site there was an increase in the relative
i nportance of the upper count areas (1 - 5) in 1990/91, and
nore especially count area 9 which was hardly used in
1988/89. In contrast count area 7, which was conparatively

well used in 1988/89 was not used at all in 1990/91.
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There has been an increase in the feeding range of Shel duck over
the O evedon site since 1988/89. In the 1990/91 w nter
birds were nore evenly distributed over the entire |ength
of the site, whereas in 1988/ 89 Shelduck spent nost of
their time feeding in the north and south ends of the site.
This nore even dispersal is reflected in Figure 8.1.6a,
whi ch shows that even though there were fewer Shelduck on
the Cevedon site in 1990/91 the average nunber of bird
hours spent on wvirtually all count areas increased in
1990/91 conpared to 1988/ 89. There was a substanti al
increase in the relative inportance of the upper count area
6. Although there may have been the same nunber of birds
feeding on this count area in 1990/91 as in 1988/89, wth
t he reduced nunber of Shelduck on the site as a whole, it

has increased in inportance relative to other count areas.

Oh the St Brides site although the average nunber of hours
Shel duck spent on each count area in 1990/91 was simlar to
1988/ 89 (Figure 8.1.6b), there was a substantial increase
in the relative inportance of the outer count areas to
Shel duck. As there was a corresponding decrease in the
percentage of tinme birds were feeding on the mddle count
area 6, birds may have shifted from the mddle to outer

count areas in 1990/91.
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Shel duck sumary

Tidal Cycle:Shelduck were present on all sites while the

intertidal flats were uncovered. Thi s
pattern was broadly simlar from year to
year.

Di stribution: Shel duck were present on virtually all count areas

at Rhymmey, St Brides and Cevedon, but
mainly on mddle and upper count areas at
Caldicot, this distribution was broadly
simlar between years.

8.2Dunlin

The nunbers and patterns of occurrence of Dunlin varied

consi derably between sites.

Peak nunbers of Dunlin over the tidal cycle were about 1,750 and
1,300 at Rhymmey and St Brides, whereas Caldicot and
C evedon only held about 700 and 250 respectively (Figure
8.2.1).

Nunbers of Dunlin on the Rhymmey rose as the tide receded and
remai ned hi gh throughout the |Iow tide period before falling
off again as soon as birds were displaced by the rising
tide. Virtually all birds were recorded as feeding

t hroughout the tidal cycle.

On the O evedon site nunbers also rose on the receding tide and
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remai ned high throughout the low tide period, followng a
simlar pattern to that found on the Rhymmey. But at
Clevedon ca. 100 birds remained on the site until high
tide. Just prior to high tide, many of these roosted on the
hi gher nudflat for a short period, wuntil this too was
covered and the Dunlin left to roost outside the count site

on Bl ackstone rocks, at the north end of the bay.

Nunbers at St Brides peaked shortly after high tide and steadily
declined up to the following high tide. During the period
when nost birds were present they were virtually al
feeding. Dunlin may use the whole Peterstone/St Brides
shore as one feeding site, concentrating at St Brides on
the falling tide and Peterstone at |low tide. Many birds
were observed leaving the site in the direction of the |ow
tide Peterstone site, which as already discussed was very

inmportant for Dunlin at low tide (Section 4.8).

In contrast to the feeding patterns found at all the other
sites, which showed a peak in nunbers at sone point over
the tidal cycle, nunbers at Caldicot were remarkably
stable, at around 500, throughout the tidal cycle. Birds
were feeding throughout the tidal cycle as the site sel dom

becones totally covered by the tide.

The distribution map of the Rhymmey site (Figure 8.2.2) shows

that Dunlin used the |lower count areas to the west of the
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river channel but preferred the count areas to the east of

the river, especially the | ower count areas.

As with Shel duck, Dunlin at Caldicot spent nost tinme feeding on
the soft nmud on the mddl e and upper shore, and avoi ded the

sandy and stony outer count areas (Figure 8.2.3).

The nost inportant count areas for Dunlin at Cevedon were the
m ddl e and | ower count areas (7 and 12), with a fairly even
distribution over the remaining mddle and upper shore
(Figure 8.2.4). The mddle and |ower count areas at
C evedon held the nost soft nmud and therefore had the nost

accessi bl e invertebrate prey.
On the St Brides site, Dunlin spent virtually all their feeding
time distributed evenly between the mddle and | ower count

areas 6 - 10 (Figure 8.2.5).

Bet ween-year variability

Nunbers of Dunlin in 1990/91 were very nuch |ower than 1988/ 89
on three sites (Rhymey, St Brides and evedon) but
simlar at Caldicot. Nunbers had dropped to approximtely
56% at Rhymmey, 28% at St Brides and 3% at O evedon of the
nunbers found in 1988/ 89.

The pattern over the tidal cycle was simlar in both years at

the Rhymmey and St Brides sites, with peaks over the |ow
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tide period. But on the Caldicot site the pattern was
distinctly different between years; in 1988/89 nunbers
peaked just after high tide and declined thereafter,
whereas nunbers in 1990/ 91 were stable throughout the tidal
cycle. Wth the significant drop in nunbers at C evedon it
is hardly surprising that the pattern is different between
years. In 1988/ 89 nunbers increased throughout the tidal
cycle, however, in 1990/91 nunbers peaked over the low tide

period and then fell.

The count areas east of the river channel on the Rhymmey site

have increased in relative inportance between years.

On the Caldicot site birds were concentrated in both years on
areas of soft nud in the northeast and the upper |evels of
the site. There has however been an increase in the
relative inportance of these upper count areas between
years, the nost noticeable being count area 6 which was

relatively uninportant in 1988/ 89.

Al though the distribution of Dunlin on the Cevedon site was
simlar between years there have been sone changes in the
relative inportance of count areas. However, these changes
have not shown any particular trend either towards the
upper or |ower count areas, but there have been shifts
bet ween adj acent count areas. Figure 8.2.6a shows a drop

in the relative inportance of all count areas at O evedon
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in 1990/91 conpared to 1988/89. This is a result of the

drastic fall in nunbers between years.
The distribution of Dunlin on the St Brides site was very
siml|ar between years but there has been an increase in the

relative inportance of the lower nudflats (Figure 8.2.6b).

Dunlin summary

Tidal cycle: Nunbers and patterns over the tidal cycle varied

considerably between sites and between
years.

D stribution: Dunlin were present on all count areas except for

t hree upper count areas at Rhynmmey.
8. 3CQurl ew
Nunbers of Curlew varied between sites; at Rhymmey and d evedon
the peak counts over the tidal cycle were 35 and 25
respectively; Caldicot held 80 birds and St Brides only
hel d about 9 birds.

The patterns of site use over the tidal cycle were simlar on
the Rhymmey and St Brides sites. CQurlew arrived as the
intertidal flats started to becone exposed, nunbers were
high over the low tide period but dropped off sharply on
the rising tide (Figure 8.3.1).

On the Caldicot and devedon sites, Curlew again arrived as the
tide receded and exposed the intertidal flats but, in

contrast to Rhymmey and St Brides, nunbers continued to
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rise throughout the tidal cycle. The fall in the percentage
of birds feeding after low tide coincides with the increase
in nunbers, as birds arrive on these sites to roost.

(Figure 8.3.1).

Curlew were dispersed over virtually all count areas on the
Rhymmey site. The m ddl e and upper count areas to the west
of the river channel were relatively less inportant than
the rest of the count areas, which were fairly equal in
i nportance, wth no apparent preference for feeding on

hi gher or |ower count areas (Figure 8.3.2).

Curlew were present on virtually all count areas on the Cal di cot
site. A noticeable exception to this was count area 15,
which was of relatively greater inportance than other count
areas to Shelduck and Dunlin but was not used at all by
Curlew. The mddle count areas 9 and 10 were of greatest
importance to Curlew on this site, followed by count areas
of equal inportance on the upper, mddle and |ower shore

(Figure 8.3.3).

Curlew were also feeding on all heights of nudflat at C evedon,
al t hough the upper count area 10 was of greatest inportance

(Figure 8.3.4).

Only the mddle and | ower count areas were used by Curlew on the

St Brides site, but count area 7 was the nost inportant to
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the few Curlew which fed on this site (Figure 8.3.5).

Bet ween-vyear variability

The nunbers of Curlew recorded on three of the all day sites in

1990/ 91 were very much lower than those found in 1988/ 89;
ca. 50% | ower on the Rhymmey and C evedon sites and ca. 25%
lower on the Caldicot site. St Brides only held ca. 9 birds

in both years.

The pattern of use over the tidal cycle was very simlar between

years on the Rhymey, St Brides and Caldicot sites. The
only slight difference between years was at Cal dicot, where
in 1990/91, instead of roosting on the upper nudflats at
Caldicot for the first three hours of the falling tide, as
occurred in 1988/89, Curlew roosted on the adjacent
saltmarsh where they were not counted. Cevedon did not
show such a marked increase in nunbers towards high tide in

1988/ 89 as there was in 1990/ 91.

ith Dunlin, there has been a shift eastward on the Rhymmey

site in the distribution of feeding Curlew and the relative
inportance of count areas conpared to 1988/89. The
distribution of Curlew at Caldicot was simlar in 1990/91
to 1988/89, but there was an increase in the relative
i mportance of the mddle count area 9 between years. There
was little simlarity between years on the Cevedon site,

in either the distribution or the relative inportance of
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count areas (Figure 8.3.6a). In 1988/89 the mddle and
upper count areas were of greater inportance, whereas in
1990/91 there were count areas of equal inportance on the
upper, mddle and |ower shore. The nost inportant count
areas in 1990/91, the upper and |lower count areas 10 and
12, were not wused at all in 1988/89. Curlew were
distributed over a greater nunber of count areas on the St
Brides site in 1990/91 conpared to 1988/ 89 but count area 7

was again the nost inportant (Figure 8.3.6b).

Curl ew sunmary

Tidal cycle: The Rhymmey and St Brides sites showed a simlar

pattern of peaking over the Ilow tide
period, and the Caldicot and O evedon sites
a simlar pattern of nunbers increasing
towards high tide with birds arriving to

roost.

D stribution:Curlew were present on all heights of count area on
all sites.

8. 4Redshank

The Rhymmey is one of the nost inportant sites on the Severn for
Redshank. The Rhymmey site held approximately 230 Redshank
in the 1990/91 wnter and the Cevedon site ca. 14
Redshank. Redshank started feeding on the intertidal areas
on both sites as soon they were uncovered by the receding

tide (Figure 8.4.1). On the Rhymmey site nunbers increased
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up to low tide and then steadily decreased as birds were
pushed out of channels and creeks by the incomng tide

Fluctuations in nunbers counted, especially from the nore
di stant observation point used in 1988/ 89, were nost |ikely
to have been due to birds nmoving in and out of creeks and
channel s rather than to any significant changes in nunbers
present within a study site. Nunbers on the Cevedon site
peaked before low tide, but birds may have been mssed in
the saltmarsh. The Redshank feeding on the Rhymmey site
roosted on the banks of the river near its nouth. Redshank
were observed feeding on alnost all occasions and patterns
of distribution indicate that they nmake consi derabl e use of
all heights of the count areas adjacent to the river at
Rhymmey (Figure 8.4.2). Redshank were only recorded feeding
on the mddle and upper count areas on the Cevedon site,
with the upper count areas of relatively greater inportance

(Figure 8.4.3).

Bet ween-year variability

Nunbers of Redshank on the Rhymmey appeared to have increased
fromca. 150 in 1988/89 to ca. 230 in 1990/91, but nunbers
in the 1988/89 winter were | ow due to many birds feeding in
the Rhymmey river channel where they were mssed from the
observation point used in that vyear. Both distribution
patterns and nunbers over the tidal cycle were simlar

between the two years of study.
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Redshank summary

Tidal cycle:On the Rhymmey site nunbers peaked over the low tide

period. Nunbers peaked before low tide on
the Cevedon site, but there were only very
few Redshank present there anyway. There
were simlar patterns between years.

D stribution: Redshank were present on the Rhymmey site on all

count areas adjacent to the river channel,
but only present on the mddle and upper
count areas on the devedon site. Simlar
patterns were found between years.

Addi ti onal Speci es

8.5Ml | ard

Nunbers of Mallard on the Rhymmey site in 1990/91 increased
after low tide, as birds arrived to roost (Figure 8.5.1).
This contrasts with 1988/ 89, when the highest nunbers of
Mal lard were present at low tide, wth 50% of the birds

feeding, and very few birds present on the rising tide.

At St Brides, nunbers of Millard were very nuch |ower than
recorded in 1988/89, and in contrast to 1988/89 a high
percentage of those present were feeding over low tide
(Figure 8.5.1). The lower count areas were of relatively
greater inportance, as nost birds remained near the tide
edge and no birds fed at any stage on the highest count

areas (Figure 8.5.2). This distribution is very simlar to
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that found in 1988/ 89.

8. 6Tea

Al t hough nunbers of Teal were lower than those recorded at St
Brides in 1988/89, the distribution and tidal cycle
patterns were simlar between years. Birds started to
arrive on the site tw hours after high tide, when the
|ower areas were exposed and left soon after low tide
before they were conpletely covered again (Figure 8.6.1).
The | ower count areas were of relatively greater inportance

(Figure 8.6.2).

8. 7Pi ntail

Wnter average nunbers of Pintail recorded on the Rhymmey site
in 1990/91 only reached 30, conpared to the 100 - 150
regularly seen in 1988/89. Pintail started to arrive as
soon as the tide exposed the wupper flats, and birds
continued to arrive up to two hours after |ow water, but
started leaving thereafter (Figure 8.7.1). The highest
percentage of birds were feeding over the | ow water period.
By three hours after |low water, the few remaining Pintail
were roosting on the flats. This pattern is simlar to that
found in 1988/89. Pintail only used the count areas
adj acent to or east of the river channel (Figure 8.7.2).

The m ddle and | ower count areas east of the river channel
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are, as occurred in 1988/89, the nost inportant on the site
but the mddle and upper count areas have increased in

relative inportance since 1988/ 89.

8. 80Qyst er cat cher

Oystercatchers arrived on the Rhymmey site as soon as the upper
count areas started to beconme exposed. Their nunbers
peaked at nearly 50 over the low tide period but fell soon
after (Figure 8.8.1). Virtually all birds fed for the whole
tinme that they were within the study site. Nunbers were
higher in 1988/89, with 70 or 80 birds feeding at |ow
wat er, although the pattern of usage over the tidal cycle
was very simlar between years. In 1990/91 Oystercatchers
were well dispersed over the site, but the nost inportant
count areas were east of the river (Figure 8.8.2). Thi s
contrasts with 1988/ 89 when the count areas to the west of

the river channel were of relatively greatest inportance.

8. 9R nged Pl over

There were fewer R nged Plover at St Brides in 1990/91, conpared
to 1988/ 89. Only seven birds were seen regularly there,
as opposed to twenty in the earlier wwnter (Figure 8.9.1).
Birds began to arrive as soon as the upper areas were
exposed; nost left soon after low tide, but a few birds

renmained on the site until the area was covered. As in
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1988/ 89, Ringed Plover spent all their tinme on the higher
nmudf l ats (Figure 8.9.2).

nunbers of R nged Plover were also recorded on the upper
mudflats at Rhymey after low tide (Figures 8.9.1 and
8.9.3).

8.10 G ey Pl over

G ey

Plovers were present on three sites (St. Brides, Caldicot
and devedon), which each showed differing patterns of
usage. Each site held between 10 and 20 birds over the
tidal cycle, which was |ower than 1988/ 89 at C evedon but
simlar on the other two sites. The timng of the peak
nunbers of birds over the tidal cycle varied between sites
(Figure 8.10.1). These patterns were only simlar to
1988/89 on the St Brides site; patterns at devedon and
Cal di cot changed between the two years of study. Virtually
all birds were feeding on each site while nunbers were

hi ghest .

On the Caldicot site, birds were dispersed over a greater nunber

G ey

of count areas in 1990/91 than 1988/89. There was a
considerable increase in the relative inportance of the

upper count area 5 in 1990/91 (Figure 8.10.2).

Pl over were also using a greater nunber of count areas on
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the O evedon site in 1990/91 conpared to 1988/89. In both
years the mddle and upper count areas were of greater
i nportance than the |ower count areas (Figure 8.10.3). As
shown by Figure 8.10.4a there was very little simlarity
between the two years in the distribution of feeding Gey
Pl overs over the site or of the inportance of each count

ar ea.

The distribution of Gey Plover on the St Brides site varied
consi derably between years and the lack of simlarity
between years is shown in Figure 8.10.4b. The two nost
important count areas in 1990/91 (m ddle count areas 6 and

7) (Figure 8.10.5) had not been used at all in 1988/ 89.
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9DI SCUSSI ON AND CONCLUSI ONS

Most

Dunl

animal comunities show considerable variability between
years or generations. Estuarine bird popul ations are known
to vary considerably between years (dark 1989, Kirby et
al . 1990) depending on factors such as breedi ng success and
severe weather. It is therefore not surprising that nunbers
of nost species on the Severn have varied over the three
years of intensive study. These increases or decreases in
nunbers have not been consistent for all species between

years.

n was the only species that was present in higher nunbers
in 1990/91 than in both previous years, but several species
were present in |lower nunbers in 1990/91 conpared to both
previous years, i.e. Curlew, Redshank, R nged Plover and
Turnstone. These variations in population sizes exenplify
the need for several years' survey before fluctuations
bet ween years can be identified as an occasi onal or regul ar
occurrence. For a few species, such as  Shel duck,
Oystercatcher, Lapwing, Gey Plover and Bar-tailed CGodwt,
the Severn held simlar populations in two or three of the
study years. However, three years is not |long enough to

identify stable and variable species with certainty.

The period of cold weather which hit Britain in |ate January and

early February was mlder on the west coast and seened to

have little effect on wader popul ati ons on the Severn.
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Low tide studies have shown a very simlar distribution of
waders and Shel duck on the Severn fromyear-to-year. In al
survey years the nost inportant areas of the estuary
remai ned between the Rhymmey and Nash sites on the north
shore and the Bridgwater Bay and Wston Bay area on the

sout h shore.

As Dunlin occur in the highest nunbers of any species on the
Severn, changes in this species' distribution are the nost
noti ceabl e, but many other species also underwent simlar
changes in distribution on the north shore, during the
1990/91 winter conpared to previous years. In particular,
for several species there was an increase in the |low tide
i nportance of the Peterstone site; the St Brides and Nash
sites to the east also becane nore inportant. Al day
studies at Rhymmey and St Brides showed that Dunlin
concentrated their feeding on these sites on the falling
tide, but at |low tide nunbers dropped as birds noved off to

f eed at Pet erstone.

There were very few Dunlin present on the devedon site in
1990/91, a site which had held an average of over 4,000
birds in 1988/89. Qher species which occur in |ower
nunbers on the devedon site also showed a decline in
1990/ 91, although this was not as marked as it was for

Dunlin. Sedinent studies on this site have shown that
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virtually all the soft surface sedinent, which held easily
accessible invertebrates, had been renoved before the
1990/91 winter. In consequence, Dunlin noved to feed on
sites with nore suitable surface sedinents, such as
Peterstone or Wston Bay. Even though there was sone
deposition of soft nmud at Cdevedon as the wnter
progressed, there was no associated increase in the nunbers
of Dunlin. This may have been because, in this instance,
the quality of the site on which they were feeding was
still high, and there was apparently no necessity for

Dunlin to nove to devedon in late winter.

There was little change observed between years in the depth or
extent of sedinents on the other all day study sites
(albeit that they were not examned in as nuch detail as at
Cl evedon). In contrast to O evedon, there did not appear to
be any changes in the nunbers of birds present on these

sites which were not experienced by the whol e estuary.

Al t hough the nunbers of birds present on all day sites sonetines
changed between years, many species showed a sim|lar use of
count areas on all day sites. Gey Plover was a notable
exception to this, with variations in patterns over the

tidal cycle between sites, as well as between years.
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For the mgjority of species, the nunber of birds and the
percentage feeding were highest over the low tide period,
when nost of +the intertidal nudflat was exposed and
avail able to feed on. Exceptions to this could be found on
sites which were used for roosting by Curlew and nunbers
were highest on these sites before high tide. The snaller
wader species, such as Dunlin and Redshank needed to feed
for a longer period over the tidal cycle than the |arger
wader species, for exanple Curlew and Oystercatcher, in
order to satisfy their food requirenents. A simlar pattern

to this was found on the Wash (Coss-Custard et al. 1977b).

On three of the all day sites (Rhymmey, St Brides and d evedon),
all heights of nudflat were inportant to one or nore of the
internationally inportant species. On the Caldicot site,
which was the only site with sandy and gravelly outer
substrates, the mddle and upper nuddy areas were of
greater inportance to these key species than the outer

ar eas.

The exact count areas which have held 50% of the waders and
Shel duck on the Severn at |low tide has varied between
years. However, they were within simlar |ocations, that is
the Caldicot site, and between the Rhymmey and Nash sites
on the north shore, and between Bridgwater Bay and Wston
Bay on the south shore. Between 11% and 14% of the Severn's

intertidal area has held 50% of birds present on the
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estuary in each year and therefore the region in which this
smal | percentage of nudflat occurs is of great inportance
to a large percentage of the waders and Shel duck on the

Severn estuary.

Any devel opnment on the estuary which wll change the area of

When

nmudfl at available to feeding waders and Shel duck wi Il have
a direct inpact on the distribution and nunbers of birds.
From the studies presented here, it is clear that there
woul d be a |arger nunber of birds whose feeding area would
be lost if the core areas were affected, i.e. between the
Rhymmey and Nash sites on the north shore and around
Bridgwater Bay on the south shore, rather than the areas
within the estuary which hold a | ower density of birds. Any
reduction of the available feeding tinme on core feeding
areas, will have a greater inpact on smaller species (e.g.
Dunlin and Redshank) than on l|arger species (e.g. Curlew
and Oystercatcher). From sedinent studies, it can also be
seen that developnents, such as a barrage, which could
reduce the sedinent nobility, may also have a beneficial
effect on the distribution and popul ations of waders and

Shel duck on the Severn.

projections are mnade by sedinentologists of the post-
barrage substrate types of the estuary it will be possible
to predict the likely changes in the distribution and

nunbers of waders and Shel duck. Key factors that will need
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to be considered are the likely tine that the new sedi nent
regime wll take to develop and the geographic variations
in sedinent stability around the estuary resulting fromthe
new wave and tidal current conditions. In order to make
such projections there are several gaps in our know edge
that need to be understood. These include the between and
within-year variability in distribution and whether there
is evidence for long term shifts in distribution patterns
around the estuary. It is unclear to what extent these
changes in bird populations are affected by changes in
sedi nent accretion and deposition in the Severn. Thi s

rel ati onship needs to be investigated further.



83

RECOMVENDATI ONS FOR FURTHER WORK

1.Wthin and between-year variability in distribution patterns.

The three years of intensive study so far anal ysed have shown
consi derable consistency in the distribution patterns of
many species. However, there have been considerable |oca
changes for all species and a few species have shown very
large shifts in distribution. A 5th year's nonitoring
should be carried out and then all the data obtained over
the last five years should be reanalysed by nethods
specifically designed to assess the differences within and
between years in the distribution patterns of waders and
Shel duck on the Severn. This should give considerable
information on snmall scale shifts within the estuary over a
five year period and any large scale shifts which have

occurred within this period.

2.Large scale variations in the distribution of waders and

Shel duck over the past 21 years.

Birds of Estuaries Enquiry counts nonitor the distribution of
birds at high tide around the Severn. These should be
analysed in order to assess large scale shifts in the
distribution patterns of waders and Shel duck over a 20 year

peri od. Waders and Shelduck are known to nove between
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feeding and roosting sites. However, the Severn is so
large that it can be split into units in which there wl

be little novenent between feeding and roosting areas.
This information can then be used to put the results of

Recommendation 1 i nto cont ext.

3. The effect of accretion and deposition of sedinents on bird

popul ati ons.

This study has shown that there is a |ink between the anount of
erosi on and accretion around the Severn and the nunbers of
bi rds using individual areas. However, responses of birds
are not always immediate and when sedinment returns to an
area birds do not always return with it. This may well be
because there are large areas of suitable feeding el sewhere
within the estuary hence there is no need for birds to
nove. A study is therefore required to assess the erosion
and accretion around the Severn concentrating on the
inportant areas for bird feeding. This study would need to
match bed | evel neasurenents against bird nunbers over the
winter in a paired manner. It should then be possible to
assess in greater detail the role of erosion and deposition
in determning bird distribution within the estuary. This
has considerable relevance to tidal power as it is still
uncl ear exactly what the new environnment of the intertida

flats will be post barrage. |If the estuary becones a wave



85

dom nated erosional regi ne, there m ght be severe
reductions in the bird populations unless engineering

nmet hods are used to protect certain areas fromwave attack
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Av. Peak Wnter % of British % of Eur opean
Count (Nov.-MNar.) popul ati on popul ati on
SHEL DUCK 2833 3.8 1.1
Tadorna t adorna
OYSTERCATCHER 692 0.3 0.1
Haenmat opus ostral egus
RI NGED PLOVER 265 1.2 0.5
Charadrius hiaticula
GOLDEN PLOVER 19 0.0 0.0
Pluvialis apricaria
GREY PLOVER 1039 5.0 0.7
Pluvialis squatarola
LAPW NG 2904 0.3 0.2
Vanel | us vanel | us
KNOT 3188 1.5 0.9
Calidris canutus
SANDERLI NG 10 0.1 0.0
Calidris alba
DUNLI N 49198 11.4 3.5
Calidris al pina
RUFF 7 * 0.0
Phi | omachus pugnax
SNI PE 98 * 0.0
Gl linago gallinago
BLACK- TAI LED GODW T 21 * 0.0
Li nosa linosa
BAR- TAI LED GODW T 55 0.1 0.1
Li nosa | apponi ca
CURLEW 3300 3.6 0.9
Nunmeni us arguata
REDSHANK 2693 3.6 1.8
Tringa totanus
TURNSTONE 421 0.9 0.6
Arenaria interpres
* No popul ation estimte avail abl e.

An addi tional seven species (Jack Snipe, Geen Sandpi per, Comon
Sandpi per, Spotted Redshank, G eenshank, Avocet and Purple
Sandpi per) had average peak counts of |ess than ten birds.

Table 1.1The National and International |nportance of the Severn
for wintering waders and Shelduck, 1986/87-1990/91
(Shel duck figures are subject to slight nodification
i f additional data becones avail able).
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LOW Tl DE COUNT DATES

Count 1 17/18 Novenber 1990
Count 2 01/ 02 Decenber 1990
Count 3 15/16 Decenber 1990
Count 4 12/13 January 1991
Count 5 26/ 27 January 1991
Count 6 16/17 February 1991
Count 7 02/03 March 1991

Table 3.1.2 Count dates for the 1990/91 wi nter.



Speci es

SHEL DUCK
OYSTERCATCHER
RI NGED PLOVER
GREY PLOVER
LAPW NG

KNOT

SANDERLI NG
DUNLI N

BAR- TAI LED GODW T
CURLEW
REDSHANK
TURNSTONE

NUVBER OF MJUDFLATS COUNTED:

FEEDI NG
No. No. Mudfl ats
Birds wth Birds
1452 26 99
785 24 70
231 6 0
93 14 2
452 5 1145
320 2 20
18 1 0
15459 31 4750
2 2 0
1968 49 185
890 24 177
200 7 0

97

99

ROCSTI NG

No. Mudfl ats
with Birds

o wWw o0 o N O kb O BB O N O

% Mudf | at s
with Birds
29
25

6
15
11

3

1
32

2
52
26

7

Tabl e 4. INunber of birds recorded during Count 1, 17/18 Novenber 1990.
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NUMBER OF MUDFLATS COUNTED: 105

FEEDI NG ROCSTI NG

Speci es No. No. Mudfl ats No. No. Mudflats % Mudfl ats
Bi rds with Birds Bi rds with Birds wth Birds

SHEL DUCK 2041 33 106 4 34
OYSTERCATCHER 513 26 0 0 25
RI NGED PLOVER 118 10 0 0 10
GREY PLOVER 696 11 0 0 10
LAPW NG 998 4 2002 12 15
KNOT 15 1 0 0 1
SANDERLI NG 0 O 0 0 0
DUNLI N 30153 42 200 1 41
BAR- TAI LED GODW T 3 2 0 0 2
CURLEW 1426 48 221 6 49
REDSHANK 912 33 20 1 31
TURNSTONE 36 2 0 0 2

Tabl e 4. 2Nunber of birds recorded during Count 2, 01/02 Decenber 1990.



Speci es

SHEL DUCK
OYSTERCATCHER
RI NGED PLOVER
GREY PLOVER
LAPW NG

KNOT

SANDERLI NG
DUNLI N

BAR- TAI LED GODW T
CURLEW
REDSHANK
TURNSTONE

NUMBER OF MUDFLATS COUNTED: 112

FEEDI NG
No. No. Mudfl ats
Birds wth Birds
1970 41 36
197 15 2
98 10 0
467 11 0
138 6 683
0O O 0
0 O 0
25768 46 0
0O o 0
920 59 43
916 40 5
76 4 0

ROCSTI NG

No. Mudfl ats
with Birds

© r p O O O O d O O P+, O

% Mudf | at s
with Birds
38
13

9
10
9
0
0
41
0
55
37
4

Tabl e 4. 3Nunber of birds recorded during Count 3, 15/16 Decenber 1990.
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NUMBER OF MUDFLATS COUNTED: 131

FEEDI NG ROCSTI NG

Speci es No. No. Mudfl ats No. No. Mudflats % Mudfl ats
Bi rds with Birds Bi rds with Birds wth Birds

SHEL DUCK 1780 49 24 5 38
OYSTERCATCHER 413 28 55 1 22
RI NGED PLOVER 88 5 0 0 4
GREY PLOVER 321 17 0 0 13
LAPW NG 639 6 1671 12 13
KNOT 1880 1 240 1 1
SANDERLI NG 0 0 0 0 0
DUNLI N 41869 48 155 2 36
BAR- TAI LED GODW T 11 4 0 0 3
CURLEW 1276 57 437 12 47
REDSHANK 1054 42 40 1 32
TURNSTONE 123 3 0 0 2

Tabl e 4. 4Nunber of birds recorded during Count 4, 12/13 January 1991.
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NUMBER OF MUDFLATS COUNTED: 106

FEEDI NG ROCSTI NG

Speci es No. No. Mudfl ats No. No. Mudflats % Mudfl ats
Bi rds with Birds Bi rds with Birds wth Birds

SHEL DUCK 1972 46 123 6 46
OYSTERCATCHER 440 26 75 2 26
RI NGED PLOVER 17 2 0 0 2
GREY PLOVER 440 21 7 1 20
LAPW NG 611 9 3216 11 19
KNOT 305 2 0 0 2
SANDERLI NG 0 O 0 0 0
DUNLI N 59273 53 0 0 50
BAR- TAI LED GODW T 18 4 0 0 4
CURLEW 735 55 311 6 54
REDSHANK 657 44 80 1 42
TURNSTONE 70 2 0 0 2

Tabl e 4. 5Nunber of birds recorded during Count 5, 26/27 January 1991.



Speci es

SHEL DUCK
OYSTERCATCHER
RI NGED PLOVER
GREY PLOVER
LAPW NG

KNOT

SANDERLI NG
DUNLI N

BAR- TAI LED GODW T
CURLEW
REDSHANK
TURNSTONE

102

NUMBER OF MUDFLATS COUNTED: 117

FEEDI NG

No. No. Mudfl ats
Bi r ds with Birds

1812 41
486 27
54 8
371 21
2 1
8303 6
0 O
43312 55
13 5
645 57
866 40
83 4

61

122

ROCSTI NG

No. Mudfl ats
with Birds

o b O O B O O M o o B+ o

% Mudf | at s
with Birds
37
23
7
18
3
5
0
48
4
51
34
3

Tabl e 4. 6Nunber of birds recorded during Count 6, 16/17 February 1991.



103

NUMBER OF MUDFLATS COUNTED: 109

FEEDI NG ROCSTI NG

Speci es No. No. Mudfl ats No. No. Mudflats % Mudfl ats
Bi rds with Birds Bi rds with Birds wth Birds

SHEL DUCK 1766 56 137 11 55
OYSTERCATCHER 382 21 46 5 22
RI NGED PLOVER 39 2 0 0 2
GREY PLOVER 181 14 14 1 14
LAPW NG 66 6 51 3 7
KNOT 4880 4 0 0 4
SANDERLI NG 14 2 0 0 2
DUNLI N 27844 32 670 2 29
BAR- TAI LED GODW T 0 0 0 0 0
CURLEW 1326 48 239 12 47
REDSHANK 613 27 21 2 25
TURNSTONE 38 2 0 0 2

Tabl e 4. 7Nunber of birds recorded during Count 7, 02/03 March 1991.
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Year % mudf | ats hol di ng % nmudf | at s hol di ng

50% of Dbirds 90% of birds
1987/ 88 12 47
1988/ 89 14 37
1990/ 91 11 51

Table 4.13.1The percentage of the intertidal nudflat area
which at low tide held both 50% and 90% of all
waders and Shelduck present on the Severn

during md-winter in different years.
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SHELDUCK WINTER 90/91

% MUDFLATS WITH BIRDS % BIRDS FEEDING
*0] 1007 ..-——-r”""—_.-’_.\‘.—-—-'—"'\-\_

501 20

601
301
201

10 207

NOV DEC JAN FEB MAR NOV DEC JAN FEB MAR

NUMBER OF BIRDS
2,500 4

2,000

1.500

1.000 -

500 -

NOV DEC JAN FEB MAR

Figure 4.1.1 Graphical summary . of information on Shelduck obtained on
each count during mid-winter 1990/91
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OYSTERCATCHER WINTER 90/91

% MUDFLATS WITH BIRDS % BIRDS FEEDING
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1097 /\/\

80 1

60

20

NOV

1.000

900 -

800 1
700
600
500
400
300
200 -
100 -

DEC JAN FEE MAR HOV DEC JAN FEB MAR

NUMBER OF BIRDS

NOV - DEC JAN FEB MAR

—*— Adjusted counts

Figure 4.2.1 Graphical summary of information on Oystercatcher obtained

on each count during mid-winter 1990/91
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RINGED PLOVER WINTER 90/91

% MUDFLATS WITH BIRDS % BIRDS FEEDING
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201
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60

20
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NUMBER OF BIRDS

300

250 7

200 ~

150

100 T

50 -

NOV

Figure 4.3.1

DEC JAN FEB MAR

Graphical summary of information on Ringed Plover obtained
on each count area during mid-winter 1990/91
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GREY PLOVER WINTER 90/91

800

% MUDFLATS WITH BIRDS % BIRDS FEEDING
100 7 e _.._._-——-\
801
60
40-
\\\*__ﬁﬂﬂd,,_/’/hh‘Hhh“‘~ 20
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700
600 -
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400 -
300
200

100 -

0
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Figure 4.4.1 Graphical summary of information on Grey Plover obtained on

each count during mid-winter 1990/91
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LAPWING WINTER 90/91

% MUDFLATS WITH BIRDS % BIRDS FEEDING
100
80-
807 »

p
40 ,//
/\//\/ | M 4
20 o
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NUMBER OF BIRDS
5,000
- 4,000 +

3,000
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1,000 1
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Figure 4.5.1 Graphical summary of information on Lapwing obtained on
each count during mid-winter 1990/91
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KNOT WINTER 90/91

% MUDFLATS WITH BIRDS % BIRDS FEEDING
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2,000 A
0 T
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Figure 4.6.1

Graphical summary of information on Knot obtained on each
count during mid-winter 1990/91
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DUNLIN WINTER 90/91

% MUDFLATS WITH BIRDS % BIRDS FEEDING
100 4 —
50 4
401
2017
0
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NUMBER OF BIRDS
70,000

60,000
50,000 -
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30,000 A

20,000 -

10,000
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Figure 4.8.1 Graphical summary of information on Dunlin obtained on each
count during mid-winter 1990/91
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BAR-TAILED GODWIT WINTER 90/91

% MUDFLATS WITH BIRDS % BIRDS FEEDING
0 7 _ 100
50 1 g0 4
4_0 L

_ 60+ LESS THAN 50 BIRDS
304

40 -4
201
104 20
o 01— -
NOV DEC JAN FEB MAR NOV DEC JAN FEB MAR

NUMBER OF BIRDS

20

15 1

10 A

NOV DEC JAN FEB MAR

Figure 4.9.1 Graphical summary of information on Bar-tailed Godwit
obtained on each count during mid-winter 1990/91
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CURLEW WINTER 90/91

% MUDFLATS WITH BIRDS % BIRDS FEEDING
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Figure 4.10.1 Gréphical summary of information on Curlew obtained on each
count during mid-winter 1990/91
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REDSHANK WINTER 90/91

% MUDFLATS WITH BIRDS
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Figure 4.11.1 Graphical summary of informaticn c¢n Redshank cobtained on

each count during mid-winter

1990/91
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TURNSTONE WINTER 90/91

% BIRDS FEEDING

100 L e i e st i
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100 -
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Figure 4.12.1 Graphical summary of information on Turnstone obtained on

each count during mid-winter 1990/91
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Figure 6.1.1 The Rhymney all day study site.
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Figure 6.1.2 The Caldicot all day study site.
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Figure 6.1.3 The Clevedon all day study. site.
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Figure 6.1.4 The St Brides all day study site.
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Figure 6.2.1 Position of sediment transect within the Clevedon Study site.
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Date 04.12.90

Very little
invertebrate
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and Hydrobia on the
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Figure 7.1 Changes in surface sediment and invertebrate activity during
the 1990/91 winter.
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Figure 7.1 (Continued)
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SHELDUCK WINTER 90/91
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Figure 8.1.1 The average number of Shelduck present and the percentage feeding, in
each study site throughout the tidal cycle. The percentage feeding
is only plotted when more than 50 birds were counted in total
throughout the winter.
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Figure 8.1.2 The distribution of feeding Shelduck at Rhymney duringkthe 1990/91
winter assessed from all day observations. The percentage of the
site usage is plotted for each-area. :
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Figure 8.1.3 The distribution of feeding Shelduck at Caldicot during the
1990/91 winter assessed from all day observations. The
percentage of the site usage is plotted for each area-
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Figure 8.1.4 The distribution of Feeding Shelduck at Clevedon during the 19390/91
winiter assessed from all day observaticns. The percentage of the
site usage is plotted for each area.
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Figure 8.1.5 The distribution of feeding Shelduck at St Brides during the 1990/91
winter assessed from all day observations. The percentage of the
site usage is plotted for each area.
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Figure 8.1.6 A comparison of average bird hours for Shelduck on each
intertidal count area between the two winters of study
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DUNLIN WINTER 90/91
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Figure 8.2.1 The average number of Dunlin present and the percentage feeding,
in each study site throughout the tidal cycle. The percentage
feeding is only ploited when more than 50 birds were counted in

total throughcut the winter.
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Figure 8.2.2 The distribution of feeding Dunlin at Rhymney during the 1990/91
winter assessed from all day observations. The percentage of
the site usage is plotted for each area. -
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Figure 8.2.3 The distribution of feeding Dunlin at Caldicot during the
1990/91 winter assessed from all day observations. The
percentage of the site usage is plotted for each area.
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Figure 8.2.4 The distribution of feeding Dunlin at Clevedon during the 1990/91
winter assessed from all day observations. The percentage of the
site usage is plotted for each area.
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Figure 8.2.5 The distribution of feeding Dunlin at St Brides during the 1990/91
winter assessed from all day observations. The percentage of the
site usage is plotted for each area.
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Figure 8.2.6 A Comparison of average bird hours for Dunlin on each
intertidal count area between the two winters of study
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CURLEW WINTER 90/91
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Figure 8.3.1 The average number of Curlew present and the percentage feeding,
in each study site throughout the tidal cycle. The percentage
feeding is only plotted when more than 50 birds were counted in
total throughout the winter.
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Figure 8.3.2 The distribution of feeding Curlew at Rhymney during the 1990/91
- winter assessed from all day observations. The percentage of the
site usage is plotted for each area.
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Figure 8.3.3 The distribution of feeding Curlew at Caldicot during the
1990/91 winter assessed from all day observations. The
percentage of the site is plotted for each area.
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Figure 8.3.4 The distribution of feeding Curlew at Clevedon during the 1990/91
winter assessed from all day observations. The percentace of the

site usage is plotted for each area.
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Figure 8.3.5 The distribution of feeding Curlew at St Brides during the 1990/91

winter assessed from all day observations.
site usage is plotted for each area.
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Figure 8.3.6 A comparison of average bird hours for Curlew on each
intertidal count area between the two winters of study
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REDSHANK WINTER 90/91
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Figure 8.4.1 The average number of Redshank present and the percentage feeding,
in each study site throughout the tidal cycle. The percentage
feeding is only plotted when more than 50 birds were counted in
total throughout the winter.
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Figure 8.4.2 The distribution of feeding Redshank at Rhymney during the 1990/91'

winter assessed from all day observations. The percentage of the
site usage is plotted for each area. ‘
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Figure 8.4.3 The distribution of feeding Redshank at Clevedon during the 1990/91
winter assessed from all day observations. The percentage of the
site usage is plotted for each area.
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MALLARD WINTER 90/91
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Figure 8.5.1 The average number of Mallard present and the percentage feeding,
in each study site throughcut the tidal cycle. The percentage
feeding is only plotted when more than 50 birds were counied in
total throughout the winter.
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Figure 8.5.2 The distribution of feeding Mallard at St Brides during the 1990/91
winter assessed from all day observations. The percentage of the
site usage is plotted for each area.
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TEAL WINTER 90/91

ST BRIDES
Number % Feeding
250 - e alie Sl ol S - 100
¥
i
200 - ! - 80
‘ p
\
. : _ i
150 - { - 60
|
100
50
0 : ¥ ¥ Y

6 5 4 -3 -2 1 0 19 2 3 4 5
Hours from low water

—*— Number ¥ % Feeding

The average number of Teal present and the percentage feeding,

in each study site throughout the tidal cycle. The percentage

feeding is only plotted when more than 50 birds were counted in
total throughout the winter.
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Figure 8.6.2 The distribution of feeding Teal at St Brides during the 1990/91
winter assessed from all day observations. The percentage of the
site usage is plotted for each area.
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PINTAIL WINTER 90/91
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The average number of Pintail present and the percentage
feeding, in each study site throughout the tidal cycle.
The percentage feeding is only plotted when more than 50
birds were counted in total throughout the winter.
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Figure 8.7.2 The distribution of feeding Pintail at Rhymney during the 1990/91
winter assessed from all day observations. The percentage of the
site usage is plotted for each area.
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OYSTERCATCHER WINTER 90/91
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The average number of QOystercatcher present and the percentage
feeding, in each study site throughout the tidal cycle. The
percentage feeding is only plotted when more than 50 birds
were counted in total throughout the winter.
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Figure 8.8.2 The distribution of feeding Oystercatcher at Rhymney during the
1990/91 winter assessed from all day observations. The percentage
of the site usage is plotted for each area.
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RINGED PLOVER WINTER 90/91
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Figure 8.9.1 The average number of Ringed Plover present and the percentage
feeding, in each study site throughout the tidal cycle. The
percentage feeding is only plotted when more than 50 birds
were counted in total throughout the winter.
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Figure 8.2.2 The distribution of feeding Ringed Plover at St Brides during the
1990/91 winter assessed from all day observations. The percentage
of the site usage is plotted for each area.
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Figure 8.9.3 The distribution of feeding Ringed Plover at Rhymney during the 1990/91
winter assessed from all day observations. The percentage of the site
usage is plotted for each area.
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GREY PLOVER WINTER 90/91
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Figure 8.10.1 The average number of Grey Plover preseni and the percentage
feeding, in each study site throughout the tidal cycle. The
percentage feeding is only plotted when more than 50 birds were
counted in total throughout the winter.
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Figure 8.10.2 The distribution of feeding Grey Plover at Caldicot
during the 1990/91 winter assessed from all day
observations. The percentage of the site usage is
plotted for each area.
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Figure 8.10.3 The distribution of feeding Grey Plover at Clevedon during the
1990/91 winter assessed from all day observations. The percentage
of the site usage is plotted for each area.
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Figure 8.10.4 A comparison of average bird hours for Grey Plover on
each intertidal count area between the two winters of
study
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Figure 8.10.5 The distribution of feeding Grey Plover at St Brides during the

1990/91 winter assessed from all day observations. The percentage
of the site usage is plotted for each area.







