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EXECUTI VE SUMVARY

1. This report presents the results of the second season of
intensive nmonitoring of the wildfow and waders on the Taff/Ely
and Rhymmey estuaries and the intertidal areas between these
estuaries. Mre extensive nonitoring also covered the intertidal
areas between the Taff/Ely estuary and the nouth of the River
Usk. The first season of nonitoring, the results of which are
publ i shed el sewhere, covered the period from Novenber 1989 to
May 1990. The results presented in this report are derived from

data col |l ected between August 1990 and May 1991.

2. The present programme of nonitoring is designed to yield
information on the distributions, novenents and popul ations of
w |l dfow and waders in order to allow an assessnent to be nade
of the effects on bird species of the proposed inpoundnent of
the Taff and Ely rivers by an anenity barrage. This proposal
would lead to the permanent inundation of areas which are at

present intertidal.

3. There were no |arge changes in the overall populations of
waterfow present on the north west Severn between the two
seasons of nonitoring, although several distributional changes
were apparent for sone species. In particular, Dunlin and
Shel duck increased in nunbers on the St.Brides and Peterstone
sections of the north west Severn but decreased on eastern areas

of the Rhymmey estuary.
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4. Patterns of waterfow novenment wi thin and between the study
areas were found to be simlar to those recorded during the
first season of nonitoring. One exception was the use by Dunlin
of the Taff/Ely estuary during the hard weather in February
1991, when large nunbers of birds arrived on the estuary where
they remained throughout the tidal cycle. This species usually
used the Taff/Ely estuary only on the advancing and receding

tides.

5. 150 Redshank were colour-ringed and dye-marked in January
1991 in order to examne the pattern of novenents of Redshank
around the study area and to determne the rate of turnover of
the Taff/Ely wintering population of this species. Subsequent
observations showed that there was no novenent of this species
out of the Taff/Ely estuary until March, when birds departing
for their breeding grounds were partly replaced by passage

m grants.

6. Bionetric data obtained from the sanple of birds caught on
the Taff/Ely showed that around two thirds of the wntering
popul ati on of Redshank on that estuary were British breeding
birds, the remainder being birds of the Icelandic race. These
proportions are simlar to those which have been found on the

Severn as a whol e.
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GENERAL | NTRCDUCTI ON

This report is in tw sections. The first section sunmarises the
results of the second season of nonitoring waterfow popul ations
on the Taff/Ely and Rhymmey estuaries and areas between. The
second section analyses the results of waterfow novenent
studi es based upon observations of col our-nmarked Redshank.

Details of the first winter and spring nonitoring of waterfow
(ie. wldfow and waders) wusing the Taff/Ely and Rhymey
estuaries are given in Evans et al. (1990). The present report
summarises the results of a second winter and spring of
nmonitoring. In addition, results are presented from a first
autum of nonitoring. The nonitoring of waterfow distributions
and novenents in the Cardiff area is ained at detecting the
effect on bird populations of the construction of an anenity
barrage across the nouth of the Taff/Ely estuary. This barrage
woul d replace the existing intertidal nudflats with a pernmanent
freshwater |ake. Continued nonitoring of the birds in the area
after barrage construction should reveal the extent to which
birds displaced by the creation of an artificial |ake have been
accommodat ed on other areas along the north Severn. The success
of any mtigating provisions, such as artificial feeding grounds
to partly conpensate for |loss of habitat in the Taff/Ey, could
al so be assessed from continued nonitoring after construction of
t he barrage.

Largest nunbers of wildfow and waders are found in the Taff/Ely
and Rhymey estuaries during the winter nonths. Many of the
waders mgrate to breed in areas stretching fromnorthern Canada
to Siberia, where they benefit from long daylight hours and
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abundant food supplies during the short Arctic summer. They
arrive in Britain in autumm where the vast majority spend the
wi nter feeding on the invertebrates which inhabit the intertidal
nudf | ats and sal t marshes of estuaries. Sonme species of wldfow,
such as Teal, may al so be | ong distance m grants whereas others,
such as Shel duck, both breed and winter in Britain (Canp et
al., 1977, Prater, 1981; Owen et al., 1986).

The Birds of Estuaries Enquiry (BoEE) has nonitored bird
popul ations on all British estuaries since 1969. These counts
are used to determne qualifying levels for national and
international inportance and for calculating a national annual
popul ation index to show population trends. If an estuary
regularly holds 1% or nore of the national population of a
species, it is held to be nationally inportant for that species.
At present, the Taff/Ely falls just short of being of national
importance for Dunlin, whilst Redshank nunbers approach |evels
of national inportance (Table 1.1). If an estuary regularly
holds 1% or nore of a distinct geographical international
popul ation it is considered to be of international inportance.
Al though the Taff/Ely does not support nunbers of national or
international inportance itself, it does contribute inportantly
towards the international inportance of the Severn. The Severn
regularly supports internationally inportant nunbers  of
Shel duck, Dunlin, Curlew and Redshank (Table 1.2) and is the
ninth nost inportant site in Britain for waders in terns of
overal | nunbers (Kirby et al ., 1990) . Previous  work
(particularly dark 1989, 1990) has shown that the distribution
of waterfowl on the Severn is not uniform wth nost birds being
concentrated onto a few areas, particularly around river nouths.
Very large areas of intertidal nudflat support few or no birds.
The Taff/Ely estuary and the adjacent Rhymmey estuary support
one of the densest concentrations of birds to be found anywhere
on the Severn (O ark 1990).
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PART 1 : DI STRI BUTI ON STUDI ES
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1 | NTRODUCTI ON

The followng section describes and discusses the feeding
distributions of waterfow wusing the Taff/Ely and Rhymey
estuaries between August 1990 and My 1991. Where possible,
conparisons are nmade with the patterns of distribution found
during the first year of nonitoring (Evans et al., 1990). The
distribution of roosting birds on the Taff/Ely estuary was
recently discussed in Donald & dark (1991).

The second season of nonitoring has led to an increased
understanding of the distributions of waterfow wusing the
Taf f/Ely and Rhymmey estuaries and al so provi des sone indication
of the ways in which patterns of distribution and abundance
change between years. The followi ng section does not present
detailed statistical analysis of changes between the two
noni tori ng seasons since future analysis using nore data than is
available at present will provide a nore accurate picture of
variability between years.

Bet ween-year variability may arise through physical, biologica
or climatic changes, although biol ogical changes are often the
result of physical or climatic factors (Clark et al., 1990a).

The nost frequent types of natural physical change to estuaries
result from changes in the paths of rivers and from storm
erosion. The Severn estuary, wth its wde, westerly facing
nmouth and very high tidal range, is particularly prone to storm
er osi on. A heavy storm can strip Jlarge quantities of
invertebrate-bearing sedinent from the substrate, severely
reducing the availability of food for waders (dark, 1983;
Ferns, 1983). Storns and surge tides are also capable of
depositing new sedinents over the existing substrate. The new
sedinents nmay be nore favourable or less favourable to
invertebrates than the previous benthos and bird nunbers using
the area could change as a result. Changes in the type of
sedi ment can influence bird nunbers independently of the nunbers



29

of invertebrates present by altering the detectability of prey.
Species using different feeding nethods may react in different
ways to sedinent changes. After the deposition of a |ayer of
soft nmud over part of the North Wrral shore, Cheshire, in 1989,
nunbers of Knot and Bar-tailed CGodwit increased dranmatically
whi | st Oystercatcher virtually abandoned the site (Cark et al.
1990D) .

O the biological factors which can influence variability
between years, breeding success on the nesting grounds is
perhaps the nost inportant in terns of affecting abundance, at
least at the start of the wnter. Densities of birds and
invertebrates are often related (Goss-Custard et al., 1977), so
bi ol ogi cal factors affecting the reproductive success, nunbers
and distributions of invertebrates will also affect bird nunbers
and distributions. Nutrient supply and organic enrichnment can
have both positive and negative effects on invertebrate
popul ati ons and consequently on bird popul ati ons (G een, 1990).

Waterfow nunbers and distributions can also be influenced by
climatic factors. Prolonged spells of hard weather cause
waterfow to |eave affected estuaries and nove to nore sheltered
sites, significantly altering distributions (eg. Dobinson &
Ri chards, 1964; dark, 1982). Prolonged freezing of nudflats can
al so severely deplete invertebrate stocks at tines when the
demand is highest. If these conditions persist and birds do not
| eave the affected areas, mass nortalities may occur. After the
freezing weat her of February 1991, over 3,000 wader corpses were
found on the Wash al one.

Superinposed on this background of factors capable of changing
nunbers and distributions of waterfow between successive years
is the behaviour of the birds thenselves. In a study conparing
the distributional changes between two years on the Mersey,
Clark et al. (1990a) found that species which fed at |[|ow

densities showed less variability in distribution than did
speci es feeding at high densities.
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2 METHODS

Two types of counts were carried out for the present report.

2.1 All Day Counts

In order to allow direct conparisons between seasons and years,
the counting and recording techni ques enpl oyed during the second
season of nonitoring (August 1990 - My 1991) were kept as
simlar as possible to those used during the first (Novenber
1989 - May 1990) (Evans et al., 1990). The study area again
consisted of three sites; the Taff/Ely estuary (Figure 2.1),
O chard Ledges and the Rhymmey estuary (Figure 2.2). To allow
for increased count accuracy and to allow detailed analysis of
results, each site was divided into several count areas. The
Taff/Ely was divided into 19 count areas, O-chard Ledges into
two count areas and the Rhymey into 17 count areas. The
boundaries of the count areas were retained from the first
season of nonitoring (Evans et al., op cit). The pitted area
between the O chard Ledges and Rhymey sites (Figure 2.1) was
not counted in either season since the broken nature of the
surface made birds inpossible to count from either the O chard
Ledges or Rhymmey observation points. The area is known,
however, to support good nunbers of Turnstone, Curlew, Dunlin

and Oystercatcher around low tide (P.F. Donald, pers obs.).

Counts were divided into three seasons; autum (August -
Sept enber 1990), w nter (Novenber 1990 - March 1991) and spring
(April - May 1991). Each site was counted at |least twice a
nmonth, with one count on a spring tide and one on a neap tide if
possible. Al count areas of each site were counted once every
hour throughout the hours of daylight or for 12 hours (whichever
was shorter) to assess changes in the usage of different sites
t hroughout the tidal cycle. Feeding and roosting birds were
counted separately and factors such as disturbance to the site
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or inpaired visibility noted. Only birds present on exposed
nmudfl ats were counted; wldfowl which were just offshore of the
tide edge and which were obviously feeding on invertebrates in
the substrate, were counted but wldfow out on the open water
were not .

Adverse weather, particularly between February and April 1991,
caused several counts to be mssed, but sufficient data were
collected to allow detailed analysis of the pattern of
distribution of feeding waterfow .

No differences in the sites were observed between the two
seasons of nonitoring with the exception of the north western
corner of the Taff/Ely (count area 7 in Figure 2.1). Here a
small area of nudflat was buried beneath the new Peripheral
Distributor Road (PDR) enbanknment. Considerable disturbance to
waterfow feeding and roosting in this part of the Taff/Ely
resulted from construction work on the PDR on both sides of the
River Taff (Donald & O ark, 1991).

For each season, all day counts were used to calculate the
fol | ow ng:

1. the average exposure tines per tidal cycle of each count area
2. the average nunber of feeding bird hours per tidal cycle
("Al day usage')

3. the average nunber of birds present on each of the three
sites at each hour of the tidal cycle and the proportion
f eedi ng, and 4. the relationship between exposure tinme (an
i ndex of nudflat height) and feeding effort.

Each of these anal yses follow Evans et al. (1990). Al day usage
i s cal cul ated using:

A = +5
Usage = y» (B x ©
A =-6

wher e:
A = Hours fromlowtide
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B = Average nunber of birds feeding at tinme A
when area was exposed

C = Proportion of counts when area was exposed
at time A

For winter and spring counts, where data were available from
both nonitoring seasons, graphs are given show ng a conparison
of all day usage val ues between seasons. Each point represents
one count area. The change in feeding density between seasons is
pl otted agai nst exposure tine to determ ne whether there was any
change in preference for nudflats between the two years. The
change in feeding density (Usc) was cal cul ated using:

Usc = U2 - Usl
Area of Mudfl at

Wher e:
Us2 = All day usage val ue for second season
and Usl = Al|l day usage value for first season

1.2.2 Low Tide Counts

In addition to the all day counts, extensive |low tide counts
were carried out at two-weekly intervals along the north Severn
shore. These counts were carried out by BTO volunteers, all of
whom wer e experienced in counting their own allocated areas. It
was considered that birds using the Taff/Ely and the Rhymey
were unlikely to nove east of the R ver Usk, so only areas west
of this were counted in the second season (Figure 2.3). As with
the all day counts, the area was broken down into count areas,
which were larger on average than the all day count areas. The
average nunber of birds present on each of the count areas is
shown for each species. Low tide counts were only nade during
the wi nter nonths.
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3 RESULTS AND SPECI ES ACCOUNTS

The results of each low tide count are given in Tables 3.1 to
3.6. These show the total nunbers of birds counted on the \Welsh
Severn west of the R ver Usk. Maps showi ng the average nunbers
of each species present during the winter nonths are included in
the follow ng species accounts. Each species account consists of
four sections. Results of all day and low tide counts and
conparisons of these with results from the first season of
nonitoring are presented in sections relating to autumm 1990,
winter 1990/91 and spring 1991. A final section discusses the
results with relation to factors such as feeding ecology and
behaviour, mgration patterns and changes to the sites between
years.

Presentation of the results of the all day counts foll ows Evans
et al. (1990). In addition, charts show ng conpari sons of usage
of count areas between the two winter and spring seasons are
given where sufficient data exist. Usage values are plotted on
| ogged scal es and increased by one to allow zero usage values to
be included. For the nobst inportant species, charts conparing
usage of count areas in autum 1990 and w nter 1990/91 are
pr esent ed.

The order of the following species accounts follows Voous
(1973).

3.1 Shel duck

Aut um 1990

Smal |  nunbers of Shelduck were present on the Taff/E'y and
Rhymmey sites throughout the autumm of 1990. Birds were wi dely
distributed at both sites (Figures 3.1.1, 3.1.2). No Shel duck
were present at the Orchard Ledges site in autum.
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Nunbers of Shel duck on the Taff/Ely in autum renai ned constant
during the five hours before low tide, with an increasing
proportion of birds feeding as low tide was approached. This
proportion declined steeply on the rising tide as birds roosted
on the rising water (and were therefore not counted) rather than
following the tide line back up the shore (Figure 3.1.3.a). A
simlar situation was observed at the Rhymmey (Figure 3.1.3.c).
There was no obvious preference for feeding on higher or |ower
nmudflats (Figure 3.1.4.a), since birds followed the tide line
from the higher nudflats just after high tide down to the |ower
areas at low tide, thus using areas of all heights.

Wnter 1990/91

Tables 3.1 to 3.6 show that during the wnter 1990/91, peak
nunbers of Shelduck at low tide on the north west Severn were
reached in February 1991. The distribution and average nunbers
of Shel duck feeding on each of the low tide count areas west of
the Usk during winter 1990/91 are shown in Figure 3.1.5. As in
previous years, the Riymey was found to be an extrenely
inportant area for this species. Cark (1989) found the Rhymey
to be the second nost inportant site on the Severn, after
Bridgwater Bay. However, large increases in nunbers of this
species on the north Severn shore neant that in the wnter
1990/ 91, the Taff/Ely, Peterstone and St.Brides low tide count
sections all had simlar nunbers of Shelduck to the Rhymey,
where nunbers were |ower than those recorded in 1989/90 (Figure
3.1.5). Increases in the nunbers of Shelduck in the areas of the
north Severn shore west of the Usk had been continuing for at
| east four years prior to 1990/ 91.

Al day counts revealed a simlar pattern of wusage in the
Taff/Ely during the winter 1990/91 to that found during the
previous winter (Figure 3.1.6), although nunbers on sone areas
were slightly higher. The reduction in nunbers of Shel duck
feeding at the Rhymmey in the second winter as shown by the | ow
tide counts is reflected by the all day usage (Figure 3.1.7).
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Conpari son of wusage values between the two winters shows a

considerable fall in the nunbers of Shelduck feeding on count
areas 11, 12, 14 and 15 in the second wi nter, although on areas
west of the R ver Rhymmey channel, nunbers were generally

slightly higher. As with the autumm counts there was no apparent
preference for higher or |lower nudflats (Figure 3.1.4.h).

From January 1991, up to 80 Shel duck began to feed around | ow
tide along the western section of Ovchard Ledges. Birds were
then recorded fromthis area until Mrch. Very few Shel duck have
used this area in previous years (Cark, 1989, 1990; Evans et
al., 1990). Figure 3.1.7 does not reflect the true inportance of
this area for Shelduck in the late winter of 1990/91, since the
val ue given is averaged out over the whole w nter.

Wher eas autumm counts showed the nunbers of Shel duck present on
the count areas to decrease after low tide, winter counts on the
Taff/Ely show nunbers to remain fairly stable throughout the
period when nost count areas were exposed (Figure 3.1.8.a). A
high proportion of the birds present on the nudflats were
feedi ng, except around high tide, when birds either roosted on
t he open water or on saltmarsh or enmbanknments around the estuary
(Donald & A ark, 1991). As the tide receded at Rhymey, nunbers
of Shelduck present on the exposed nudflats increased nore
slowy than on the Taff/Ely (Figure 3.1.8.c) since birds tended
to roost on the open water |onger and so commenced feedi ng when
the tide had receded further than did the birds on the Taff/Ely.
Nunbers of birds present on the Rhymmey fell around |ow tide,
possibly the result of birds noving to other feeding grounds
east of the study site. Nunbers increased again as the rising
tide pushed birds back into view but soon fell off as birds
began to roost on the open water. H ghest nunbers of Shel duck on
O chard Ledges were recorded around low tide as birds left the
Taff/Ely to feed for the short time O chard Ledges was exposed.
A high proportion of the birds present on this site were
f eedi ng.
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A conparison of the all day usage val ues of each count area for
the two winters 1989/90 and 1990/91 (Figure 3.1.9.a) shows that
on the Taff/Ely, alnost all count areas had hi gher usage val ues
in the second winter. Four count areas were used in the second
winter but not in the first, whereas only one count area (area
7) had birds in the first but not the second winter. On the
Rhymmey, the six count areas with the highest nunbers of birds
all showed |ower usage values in the second winter than the
first.

Very little change in feeding density was recorded between the
two winters at any of the Taff/Ely count areas (Figure 3.1.9.b)
al t hough consi derabl e decreases in feeding density were noted at
several count areas on the Rhymmey. These did not seem to be
related to the height of the area concerned.

A conparison of autumm 1990 and w nter 1990/91 usage val ues from
each of the count areas shows that in all cases, w nter values

were hi gher than the equival ent autum values (Figure 3.1.10).

Spring 1991

Nunbers of Shelduck using the Taff/Ely during spring 1991 were
not substantially |ower than during the winter (Figure 3.1.11),
whereas at the Rhymmey and on O chard Ledges, nunbers were much
reduced (Figure 3.1.12). As with autumm and wi nter, a higher
proportion of birds were observed to be feeding on the falling
rather than the rising tide on both the Taff/Ely and the Rhymey
(Figure 3.1.13). Feeding effort in spring was concentrated on
t he higher count areas (Figure 3.1.14). This was not found to be
the case in autum or wnter. A conparison of data collected
during spring 1991 with that collected during spring 1990 shows
that on nost count areas in the Taff/E'y, usage was higher
during spring 1991, whereas on the Rhymmey usage was generally
lower in the second spring (Figure 3.1.15.a). There was no
consistent change in feeding density at either site (Figure
3.1.15.b).
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D scussi on

Shel duck is an wunusual wldfow species in that the British
popul ation is alnost exclusively estuarine in its distribution
both in winter and summer (Owen et al., 1986). The main prey
species is the small gastropod snail Hydrobia ulvae (Qd ney,
1965), although a w de range of prey species, including bivalve
nol l uscs and ol igochaete worns, are also taken (eg. Patterson

1982). These prey itens are sifted fromsoft sedinents, often at
the tide |ine.

The majority of British breeding birds remain in the country to
winter and these form the bulk of the British wntering
popul ation, although they are joined by a small but as yet
unknown nunber of birds from northern Europe (Prater, 1981).
Bet ween June and August, the vast nmajority of adults and sone
imature birds |eave the breeding grounds and undertake a noult
mgration to a small nunber of known noulting areas. By far the
largest of these is the Gosser Knechsand on the German
Waddensea (Coonbes, 1950), although smaller noult sites are
known to occur within Britain. O these, the nost inportant is
Bri dgwat er Bay (Prater, 1981), al though snall nmoul ti ng
concentrations also occur on a nunber of other British
estuaries, such as the Firth of Forth (Bryant & Waugh, 1976).
During the noult period, the only Shelduck present on nost
estuaries are young birds, often in “creches', which are | ooked
after by small nunbers of adults. After noulting, birds begin to
nove back to their wntering estuaries from the noulting
grounds. Returning Shel duck spread from the \Waddensea across to
eastern England, then into northern, southern and, finally, into
western areas (Prater, 1981). The origin of birds noulting in
Bridgwater Bay is uncertain, although Eltringham & Boyd (1960)
considered the birds to originate in Irel and.

The |ow nunbers of this species recorded throughout the study
area in autum 1990 were to be expected given the pattern of
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novenents described above. Tables 3.1 to 3.6 show a peak count
of this species on the north Severn west of the Usk in md-
February, although on the Severn as a whole nunbers renained
relatively stable from Decenber onwards. Either the birds which
nmoul ted at Bridgwater Bay had spread out across the Severn in
late winter or birds arriving from the Waddensea had repl aced
t hose birds which had nmoulted on the Severn and left for their
W ntering grounds, perhaps in Ireland.

The nunbers of Shel duck feeding along the western end of O chard
Ledges during January and February 1991 were unprecedented. One
possi bl e expl anation for these high nunbers could be a change in
sedinment type over the area leading to increased invertebrate
nunbers. Another possibility is that as nunbers of this species
increased in the Taff/Ely, increased conpetition forced birds to
seek alternative feeding sites for part of the tidal cycle.

Nunbers of Shel duck present on the Taff/Ely in spring 1991 were
not noticeably lower than those recorded during the wnter,
suggesting that a high proportion of the wi ntering population
remained in the area to breed. Spring observations showed nost
birds to be paired, suggesting that birds present were breeders
rather than non-breeders. Large nunbers of Shelduck breed on
Flatholnme island, wth a few nore on coastal areas and coastal
defences around Cardiff. Ceches of young birds have been seen
crossing the Severn fromFlatholne to the Taff/Ey.

At the Rhymmey, nunbers of Shel duck present in spring 1991 were
markedly lower than during the wnter, suggesting that many
birds leave the site for breeding grounds outside the study
ar ea.

In all seasons, the proportion of Shelduck feeding was highest
on the falling tide. This is in contrast to observations from
the Firth of Forth, where feeding effort was nore concentrated
on the rising tide (Bryant & Leng, 1975). On the dyde, there
was apparently no preference for either rising or falling tides
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(Thonpson, 1981). The reason for these regional variations are
as yet unknown.

3.2 Wgeon

Wageon occurred infrequently and in very small nunbers in the
Taff/Ely and Rhymey estuaries throughout the w nter 1990/91.
This species was found at low tide on only one count area at
St.Brides and one at Peterstone (Figure 3.2.1), again in |ow
nunbers at each site.

3.3 Mall ard

Aut um 1990

Smal |l nunbers of WMllard were recorded feeding during autum
1990 at both the Taff/Ely and Rhymmey estuaries (Figures 3.3.1,
3.3.2). On the Taff/Ely, the mgjority of birds roosted
throughout the tidal cycle (Figure 3.3.3.a), either on the
exposed nmud or on the open water, where they were not counted.
This indicates that nmeasuring feeding effort (as in Figure
3.3.1) does not always give an accurate assessnent of actual
abundance. On the Rhymmey, a higher proportion of the birds that
were present on exposed nudflats did feed through the tidal
cycle, particularly around low tide and on the advancing tide
(Figure 3.3.3.c). No birds were observed at Ochard Ledges. As
with winter counts, it was seen that the majority of the Mallard
present at either the Taff/Ely or the Rhymmey roosted on the
open water throughout the tidal cycle and were therefore not
counted. Those birds which did feed showed no apparent
preference for higher or |lower nudflats (Figure 3.3.4.a).
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Wnter 1990/91

The low tide distribution of Mallard on the north west Severn
during winter 1990/91 shows the species to be w despread in the
Taff/Ely but patchily distributed elsewhere (Figure 3.3.5).
Feeding effort in the Taff/Ely was extrenely low (Figure 3.3.6)
and was negligible on the Rhyctmey. The majority of birds present
on both sites roosted on the open water or in saltmarsh, where
they were not counted, or on the tide line. The nunber of birds
roosting on the tide line on the Taff/Ely fell as the tide
receded and birds followed the tide down into the river
channel s, where birds could not be seen. Nunbers rose again
after low tide as birds were pushed back up into view (Figure
3.3.7.a). Nunbers of WMillard recorded on the Taff/E'y during
winter 1990/91 were slightly higher than those recorded during
the previous winter (see Evans et al., 1990), although the
proportion feeding was nuch | ower.

Counts carried out at high tide of birds roosting on the open
wat er suggested that the actual overwi ntering populations of
Mal lard at the Taff/Ely and Rhymmey varied between 100 and 200
birds in each case, with occasional higher counts.

On the Rhymey, birds roosted predom nantly on the open water on
the falling tide, flying back onto the nudflats to roost as the
tide rose again (Figure 3.3.7.c). A favoured roost site was on
the old wooden piles just east of the Rhymey observation point
(Rhymmey count area 17). As was noted on the Taff/Evy, the
overal |l nunbers of Mallard present on the Rhymey during w nter
1990/91 were slightly higher than during the previous wnter
but the proportion of birds feeding was |ower. The nunber of
count areas on which feeding was recorded was far [ower than
during the previous winter (Figure 3.3.8.a) and a reduced
feeding density was recorded on all count areas relative to the
first wwnter (Figure 3.3.8.b). Feeding was recorded fromtoo few
count areas to determne whether birds were feeding
preferentially on | ower or higher nudflats (Figure 3.3.4.b).

Thi s speci es was absent from O chard Ledges.
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Spring 1991

This species was not recorded in sufficient nunbers at any of
the all day sites to allow anal ysis.

D scussi on

Al t hough slightly higher nunbers of Mallard were recorded during
winter 1990/91 than during the previous winter at both the
Taff/Ely and the Rhymey, the proportion of these birds recorded
as actually feeding was far lower on both sites. A possible
explanation for this is that birds may have been feeding
predom nantly at night, possibly outside the estuaries, during
the second winter. N ght feeding is known to occur comonly
anongst nost wildfow and waders on estuaries (eg. Cark et al.,
1990a). The heavy disturbance during the day in the north west
corner of the Taff/Ely, resulting from construction work on the
PDR, may have encouraged increased night feeding, although this
does not explain the differences observed between the two
wi nters at the Rhymey.

3.4 Tea

Aut um 1990

Smal|l nunbers of Teal fed throughout the tidal cycle at the
Taff/Ely during autumm 1990 (Figure 3.4.1). Feeding was seen to
be concentrated along the channel of the River Taff. A high
proportion of the small nunbers of birds present on the open
nmudflats appeared to be feeding around Ilow tide (Figure
3.4.2.a), although the |ow nunber of count areas on which this
species was recorded nakes feeding effort difficult to assess.
No birds were recorded at the Orchard Ledges or Rhymmey all day
sites. Birds were recorded from an insufficient nunber of count
areas in the Taff/BEly to allow an accurate assessnent of
preference for nudflats of particular heights (Figure 3.4.3.a).
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Wnter 1990/91

The Iow tide distribution of Teal on the north west Severn shows
birds to be concentrated on the Taff/Ely and St.Brides sections
(Figure 3.4.4), with few birds present at Rhymey or Peterstone.
Low tide counts (Tables 3.1 to 3.6) showed nunbers of Teal to
reach a peak in late January, with much reduced nunbers present
during February.

Most of the Teal feeding in the Taff/Ely during winter 1990/91
fed along the channel of the Rver Taff (Figure 3.4.5). No birds
were recorded on count areas 7 and 9, where they had been
recorded feeding during winter 1989/90, but birds were recorded
feeding on count area 2, where no feeding had been recorded
during the first wnter. The overall nunbers of Teal fell around
low tide as both feeding and roosting birds followed the tide
line down into river channels, thus being lost from sight,
bef ore bei ng pushed back up by the rising tide (Figure 3.4.6.a).
The proportion of feeding birds fluctuated through the tidal
cycle but remained low at all tinmes. At the Rhymey the vast
majority of birds roosted throughout the tidal cycle. The
absence of nmany deep channels and “blind spots' nmeant that
nunbers did not fall around low tide (Figure 3.4.6.c).

As with Mllard, the majority of Teal present at both the
Taff/Ely and the Rhymmey roosted on the open water or renmained
hidden in the saltmarsh throughout the tidal cycle. Hgh tide
counts of birds roosting on the open water showed the popul ation
of Teal in the Taff/Ely rose to around 500 birds early in 1991,
and to around 200 birds at the Rhymmey. This species was not
recorded at Orchard Ledges.

Feeding by Teal on the Taff/E'y appeared to be concentrated on
hi gher nudflats (Figure 3.4.3.b), although this species' habit
of feeding at the tide line neant that birds could be m ssed on
| ower nudfl ats.
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A conparison of usage val ues fromeach wi nter shows that feeding
birds were recorded from nmore count areas and in generally
hi gher nunbers during the first winter (Figure 3.4.7.a). There
was a decrease in feeding density on nost count areas during the
second wi nter conpared with the first (Figure 3.4.7.b).

Spring 1991

This species was not recorded in spring from any of the three
all day sites.

D scussi on

Changes in the pattern of feeding between the two wi nters of
nmonitoring mrror those noted for Mallard, with |arger nunbers
of birds present during the second winter but a | ower proportion
of these feeding. The conplete disappearance of feeding birds
fromtwo count areas in the north west of the Taff/Ely provides
sone evidence that the construction work associated wth the PDR
has caused disturbance to patterns of wldfow feeding. This
does not explain the changes noted on the Rhymmey, the reasons
for which are uncl ear.

The majority of Teal wntering in Britain breed in Russia,
Fennoscandia and northern Europe (Prater, 1981; Omen et al.,
1986). A Decenber or January peak count is wusual for this
species, with birds beginning to | eave for the northern breedi ng
grounds during February. This pattern of novenent accounts for
the much reduced nunbers of Teal recorded from the study area
after the beginning of February and the conpl ete absence of this

speci es during Spring.



45

3.5 Pintail

Aut um 1990

This species was present in autumm only at the Rhymey all day
site (Figure 3.5.1). Nunmbers recorded were too small to assess
accurately the proportion of birds which were feeding at each
hour of the tidal cycle.

Wnter 1990/91

The low tide distribution of Pintail on the north west Severn
showed this species to be concentrated around the Rhymey
(Figure 3.5.2). This species tended to be under-recorded at | ow
tide due to its habit of formng offshore roosting flocks
t hr oughout much of the tidal cycle. Counts of birds roosting on
the open water at high tide at Rhymey indicated a popul ati on of
around 250 birds in January, although many of these noved east
towards Peterstone after high tide. Pintail were found to feed
predom nantly on the |lower areas of the Rhymmey and on areas
along the Rhymey river channel (Figure 3.5.3). A high
proportion of the birds recorded on nudflats at Rhymey were
feeding around low tide, with this proportion decreasing as
birds roosted on the advancing tide (Figure 3.5.4.c). Very few
Pintail were seen in the Taff/Ely and none on O chard Ledges. A
conparison of feeding usage of count areas between w nters shows
that feeding birds were recorded on nore areas and in generally
hi gher nunbers during the second wnter (Figure 3.5.5. a).
Feedi ng density was |ower on nbst count areas during the second
winter than during the first (Figure 3.5.5.Db).

Spring 1991

Pintail were not recorded from any of the three all day sites
during spring 1991.
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D scussi on

The decline in feeding usage by Pintail at the Rhymey during
the second winter of nonitoring reflects simlar trends recorded
for Mallard and Teal. It is thought that, at least in the case
of Pintail, some novenent of birds to areas east of the Rhymmey
m ght have taken place, birds often being seen noving up the
Severn in an easterly direction. No such novenents were observed
for either of the other two species.

Overall nunbers of Pintail in the two winters, as neasured by
counts of birds on the water at high tide, revealed simlar
overwi ntering populations to be present in both years, despite
t he apparent decrease in the nunber of feeding birds.

The disappearance of Pintail from the Riymey in spring
corresponds to the return mgration of this species to the
breedi ng grounds, which lie principally in Russia and

Fennoscandi a.

3.6 Oystercatcher

Aut um 1990

Al though small nunbers of Oystercatchers were present feeding
along the higher western count areas of the Taff/Ely (Figure
3.6.1), largest nunbers were recorded in autum from O -chard
Ledges and the Rhymmey (Figure 3.6.2). The area to the east of
the Y& sewer outfall (Rhymmey count area 13) held particularly
hi gh nunbers of both feeding and roosting Oystercatchers.

At the Taff/Ely, nunbers peaked four hours before low tide
(Figure 3.6.3.a) whereas nunbers peaked around |ow tide at both
the O chard Ledges and Rhymmey sites (Figures 3.6.3.b, 3.6.3.c).
The proportion of feeding birds was high in all cases, except on
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the advancing tide at Ochard Ledges, where the few birds which
had not already left the site forned roosting fl ocks.

Birds feeding at the Rhymmey showed no feeding preference for
higher or |ower count areas, whereas those on the Taff/Ely
showed a slight preference for feeding on higher areas (Figure
3.6.4.a).

Wnter 1990/91

Low tide counts of the north west Severn during the wnter
1990/ 91 showed Oystercatchers to be concentrated in the Rhymey
and Peterstone sections, wth few birds present at the Taff/Ely
or the eastern end of St.Brides (Figure 3.6.5). Peak nunbers on
the north west Severn during the winter were reached during
March 1991 (Table 3.6).

The very | ow nunbers of this species recorded in the Taff/Ely at
low tide match the |ow nunbers of birds found feeding at that
site throughout the tidal cycle (Figure 3.6.6), where, as in
autum, feeding was concentrated around the western areas of the
estuary. Nunbers in the Taff/Ely were | owest around | ow tide but
peaked three hours after low tide (Figure 3.6.8.a). Feeding was
nore widely recorded on the Ochard Ledges and Rhymey sites
than at the Taff/Ely (Figure 3.6.7). Ochard Ledges and the
eastern end of the Rhymmey site were the areas nost frequently
used by feeding birds. Lower areas generally held higher
densities of feeding birds than higher areas (Figure 3.6.4.b) at
the Rhymey. Oystercatchers arrived at O chard Ledges
imedi ately the area becane uncovered by the retreating tide,
after which nunbers increased to a peak one hour before |low tide
(Figure 3.6.8.b). Birds were also present on the Rhymmey al nost
t hroughout the tidal cycle (Figure 3.6.8.c), where nunbers rose
through the low tide period to a peak three hours after |ow
tide. At both Orchard Ledges and the Rhymey, the proportion of
birds which were recorded as feeding were high throughout the
tidal cycle.
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A conparison of the all day usage values calculated for each
count area in each of the two wnters of nmonitoring showed no
overall changes to have taken place on the Rhymey, wth
approxi mately equal nunbers of count areas recording increases
and decreases in the second winter (Figure 3.6.9.a). On the
Taff/Ely, however, it was found that no count area held feeding
birds in both winters, although the total nunber of count areas
involved was too snmall to determi ne whether this represented a
significant shift in distribution. At the Rhymey, few count
areas recorded | arge changes in feeding density between the two
winters (Figure 3.6.9.b).

A conparison of all day usage values cal culated for each count
area for autum 1990 and w nter 1990/91 shows that on the
Taff/Ely, the majority of count areas which were used in either
season were used only in autum, whereas on the Rhymey the
majority of count areas were used only in the winter (Figure
3.6.10).

Spring 1991

On the Taff/Ely, the distribution of feeding Oystercatcher
followed nore closely than in winter the channel of the River
Taff (Figure 3.6.11), although overall nunbers of this species
feeding at the site were simlar to those recorded during the
winter. At Ochard Ledges, feeding birds were reduced in nunber
relative to the winter, although this site still attracted the
| argest nunbers of Oystercatcher to be found in the whole study
site (Figure 3.6.12). The spring feeding distribution of
Oystercatchers on the Rhymmey was nore patchy than that found
during the winter, with the species apparently deserting sone
| arge count areas (Figure 3.6.12).

Most Oystercatchers were found on the Taff/Ely on the rising
tide during spring 1991, although nunbers were snmall (Figure
3.6.13.a), whereas on Ochard Ledges and the Rhymmey, nunbers
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were highest on the receding tide and at around |ow tide
(Figures 3.6.13.a, 3.6.13.b). At both these sites, a high
proportion of birds were recorded as feeding, but this
proportion was not as high as that recorded during the wnter.
There appeared to be no preference for feeding on higher or
| ower nudflats (Figure 3.6.14).

A conparison of feeding usage values calculated for each count
area during each of the two spring nonitoring periods showed no
overall change on the Rhymey but did show an increase in the
nunber of count areas wused during the second spring of
nmonitoring on the Taff/Ely (Figure 3.6.15.a). There was no
apparent pattern to the changes in feeding density on count
areas between years when conpared with nudflat height (Figure
3.6.15.b).

D scussi on

This species was found to occur throughout the study site in
autum and spring in nunbers not dissimlar to those found in
winter. Birds present in early autumm and spring are likely to
be British breeding and non-breeding birds whose nunbers are
increased in winter by birds fromlceland, the Faroes and Norway
(Prater, 1981). The small groups of Oystercatcher found roosting
on Orchard Ledges in spring may have been m grants.

The nunbers of birds recorded in winter at each of the three
sites throughout the tidal «cycle support observations of
novenents between areas. The Taff/Ey is used primarily by birds
di spl aced from Orchard Ledges by the advancing tide, leading to
a wnter peak three hours after low tide. Some of these birds
remained in the Taff/Ely to roost over high tide (Donald &
Cark, 1991). The disappearance of feeding Oystercatcher from
the areas around the nouth of the South G anorgan Canal may have
been a result of disturbance in the area arising from
construction work on the PDR
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A fall in nunbers of Oystercatcher around low tide on the
Rhymmey, due to a novenent of birds to Orchard Ledges, was noted
during the first wwnter of nonitoring (Evans et al., 1990). This

was not recorded during the second winter of nonitoring. The
extrenmely high nunbers of Oystercatcher recorded on very |ow
spring low tides on two snmall areas of broken ground around the
nmout h of the R ver Rhymmey suggested that birds gathered in this
area rather than noving on to Ochard Ledges in the second
W nter.

3.7 R nged Pl over

Aut um 1990

The feeding distribution of this species was |limted to Orchard
Ledges and a few count areas on the Taff/Ely and Rhymey
(Figures 3.7.1, 3.7.2). The mmjority of feeding usage values
resulted froma few sporadic visits by often sizeable flocks of
this species rather than from regular usage by small nunbers.
Nunbers of this species present on the Taff/Ey fluctuated
t hroughout the tidal cycle (Figure 3.7.3.a), indicating that
even when |arge flocks were recorded on that estuary, they were
present only for short periods of tine. At Ochard Ledges and
the Rhymmey, nunbers throughout the tidal cycle were nore
stable, although the large standard errors attached to these
average nunbers show that there was great fluctuation in nunbers
(Figures 3.7.3.b, 3.7.3.c). Feeding was recorded from too few
count areas to determne whether there was any preference for
higher or lower count areas (Figure 3.7.4.a), al t hough
observation showed |large flocks to be present on higher areas.
The | argest flocks seen at each of the three all day sites were
61 (Taff/Ely, 20th Cctober 1990), 40 (Orchard Ledges, 28th
Sept enber 1990) and 57 (Rhymey, 26th Cctober, 1990).

Wnter 1990/91
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Very few Ringed Plover were present at low tide on the north
west Severn, with birds only being recorded at two count areas
at St.Brides (Figure 3.7.5). The all day counts showed very
small nunbers to be present at Ochard Ledges and the Rhymey.
At Orchard Ledges, peak nunbers were recorded three hours before
and after low tide, whereas at the Rhymmey, peak nunbers
occurred four hours after low tide (Figures 3.7.6.b, 3.7.6.c).
Feeding was recorded on too few count areas to assess whether
feeding was concentrated on higher or l|ower nudflats (Figure
3.7.4.Db).

A conparison of feeding usage between the two winters shows that
feeding occurred on nore count areas during wnter 1989/90 than
during 1990/91 (Figure 3.7.7.a). Changes in feeding density in
relation to nudflat height showed no apparent pattern (Figure
3.7.7.b).

Spring 1991

Ringed Plover were not recorded at any all day site during
spring 1991.

D scussi on

This species is notoriously difficult to detect due to its
cryptic plumage and habit of remaining notionless for [ong
periods of tine. It is thus possible that sizeable groups of
birds were mssed, especially at Ochard Ledges, where the
broken nature of the ground nakes all species difficult to count
accurately. The large autumm flocks of these species al nost
certainly consisted of passage mgrants, possibly en route to
wi ntering grounds as far away as north or west Africa.

The two peaks, three hours either side of |low tide, recorded at
O chard Ledges during the winter coincide with tinmes when only
the upper flats at this site are exposed. Birds on these areas
are nore easily detected and it seens likely that nunbers of
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this species at Ochard Ledges are stable throughout the | ow
tide period. The peak noted four hours after low tide on the
Rhymmey coincides with a novenent of Ringed Plover away from
O chard Ledges due to displacenent by the rising tide. The
| ocation of the high tide roost of this species in the study
area i s uncertain, but birds have been seen to roost in previous
years just east of Cardiff Heliport (Rhymmey count area 1).

Despite the difficulties involved in detecting and accurately
counting this species, it seens likely that nunbers of this
species present in the study area during winter 1990/91 were
consi derably | ower than during winter 1989/ 90.

3.8 Gey Plover

Aut um 1990

G ey Plover were not recorded at any all day site during autumm
1990.

Wnter 1990/91

Low tide counts of the north west Severn showed Gey Plover to
be well distributed on the Peterstone section, wth further
birds present at the western end of the St.Brides section and in
the Taff/Ely (Figure 3.8.1). The peak low tide count was in
February 1991 (Table 3.5). Al day counts showed Gey Plover to
be present only on the Taff/Ely site, where birds fed
predom nantly on areas adjacent to the Wndsor Esplanade
saltmarsh (Figure 3.8.2). Nunbers remained stable throughout the
tidal cycle, with a high proportion of birds feeding (Figure
3.8.3.a). Peak nunbers of this species were reached in the
Taf f/Ely during January 1991, when around 25 birds were present,
al t hough one observation of a roosting flock of around 50 birds
suggests that birds feeding el sewhere may occasionally roost in
the Taff/Ely (Donald & Oark, 1991). This species was recorded
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in larger nunbers on the Taff/Ely during winter 1990/91 than
during 1989/ 90.

Al though the nunbers of count areas from which feeding was
recorded was small, there appeared to be a preference for higher
nmudflats (Figure 3.8.4). Field observations showed Gey Plover
to feed primarily on the higher areas where a clay substrate was
overlain by a thin layer of soft nud.

Spring 1991

Gey Plover were not recorded from any all day site during
spring 1991

D scussi on

G ey Plover wintering in Britain originate from breedi ng grounds
in northern Russia, fromthe Wite Sea to the Tainyr Peninsula
(Branson & Mnton, 1976). The majority of British wntering
birds noult in autum on the Waddensea or in south east Engl and.
There is thus relatively little autumm passage on estuaries in
western Britain, accounting for the absence of this species from
the study site in autum. By April, many birds have departed for
the breeding grounds, particularly from western estuaries,
explaining why no Gey Plovers were seen in the study site
during spring.

The increase in nunbers of Gey Plover on the Taff/Ey during
the winter 1990/91 relative to the previous winter reflects the
continuing long-term increase in nunbers of this species
wintering in Britain. The occurrence of a flock of 50 roosting
birds on one occasion in February 1991 is not consi dered unusual
since this species is known to appear in large nunbers on
estuaries for short periods of tinme (eg. Oark, 1989; Goodall
1988). The origins of these nobile flocks in unknown.
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The preference for higher, drier nudflats noted on the Taff/Ely
during winter 1990/91 accords well with what is known about G ey
Pl over feeding behaviour. Townshend et al., (1984) showed that
wintering Gey Plover which did not hold territories tended to
feed on higher nudflats than those holding territories. No

evidence of territoriality was noted on the Taff/Ely.

3.9 Lapwi ng

Aut um 1990

Lapwi ng were found feeding in the study area primarily in the
north west corner of the Taff/Ely (Figure 3.9.1), although a
very small nunber were also present on the Rhymmey. Nunbers of
Lapwi ng present on the Taff/Ely remai ned stable throughout nost
of the tidal cycle, nunbers falling off around high tide as
birds noved into the saltmarsh or up the R ver Taff to roost
(Figure 3.9.2.a). The proportion of birds which were feeding was
high throughout the low tide period. This species showed a
preference for higher nudflats (Figure 3.9.3.a).

Wnter 1990/91

Low tide counts showed Lapwing to be present on the north west
Severn in greatest nunbers at St.Brides, although birds were
al so recorded at the western end of Peterstone and the northern
side of the Taff/Ely (Figure 3.9.4). Peak nunbers were recorded
during January 1991 (Table 3.5), when 785 birds were roosting on
the north west Severn at |ow tide.

As was found to be the case in autumm, feeding Lapwi ng on the
Taff/Ely were found only on nudflats in the north west corner of
the estuary (Figure 3.9.5). Nunmbers of birds recorded at this
site peaked soon after high tide as birds left roost sites in
the saltmarsh and gathered on the exposed upper nudflats,
all ow ng easy detection. After this, birds noved down onto the
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br oken | ower ground of count area 8 where they were much harder
to detect, leading to an apparent fall 1in nunbers (Figure
3.9.6.a). The proportion of birds feeding was |ow throughout
nost of the tidal cycle.

Smal | nunbers of Lapwi ng roosted throughout the tidal cycle at
Rhymmey (Figure 3.9.6.c). These birds were difficult to locate
since they often roosted in saltmarsh around the nouth of the
River Rhymmey. The actual nunber of birds present at this site
coul d have been consi derably higher than the few recorded.

Feedi ng usage values were generally lower on the Taff/E'y during
the winter 1990/91 relative to the previous wnter (Figure
3.9.7.a), with a decline in feeding density on nost count areas
(Figure 3.9.7.b).

Spring 1991

This species was not recorded from any of the three all day
sites during spring 1991.

D scussi on

Lapwing is not a truly estuarine species, with the bulk of the
British wintering population (which consists of both British
breeding birds and Continental inmmgrants) feeding and roosting
on inland fields. During particularly hard weather, many birds
nove to estuaries when fields and grassland freeze. The Taff/Ely
popul ati on, however, feeds and roosts on the estuary throughout
the winter irrespective of weather conditions. The January peak
in nunbers occurs as a result of the continuing arrival of birds
from Scandinavia. Early return mgration, starting in late
January and continuing until Mrch, accounts for the absence of
this species from the study site in spring, although several
pairs were seen defending breeding territories on several areas
around the Taff/Ely, particularly in Cardiff Docks.
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The nost striking difference between the tw wnters of
nonitoring was the far |ower proportion of birds feeding during
the day in the second winter. This was thought to be due to
disturbance to the muin feeding areas resulting from
construction work on the PDR Instead of feeding around the edge
of the Wndsor Esplanade saltmarsh, as in previous years, birds
followed the tide down to the lower parts of count area 8.
Difficulty in detecting birds on this area led to an apparent
decline in the population in the second w nter.

3.10 Knot

Aut um 1990

This species was not recorded at any of the three all day sites
during autum 1990.

Wnter 1990/91

Low tide counts of the north west Severn showed this species to
be present on the Peterstone and St.Brides sites (Figure
3.10.1). The species was only recorded in February and March,
when | arge nunbers were recorded froma few areas (Tables 3.5,
3.6). Al the birds recorded at |ow tide were feeding.

Only very small nunbers of this species were recorded on the
Taff/Ely and then only during the extrenely hard weather in

February 1991.

Spring 1991

This species was not recorded from any of the three all day
count sites during spring 1991.

D scussi on
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This species feeds in large, highly nobile flocks which nove
within and between estuaries to exploit local, tenporary food
reserves (Dugan, 1981). Its occurrence on the Taff/E'y and the
Rhymmey in recent years has been sporadic, although birds occur
nore regularly on Peterstone and St. Brides.

3.11 Dunlin

Aut um 1990

Feeding Dunlin were recorded fromall three all day sites during
autum 1990 (Figures 3.11.1, 3.11.2). On the Taff/Ey, feeding
was recorded on an nunber of count areas, particularly the high
count area 4. MNunbers of this species on the Taff/Ely were
hi ghest on the receding tide, with very |ow nunbers present
during low tide and on the advancing tide (Figure 3.11.3.a). On
t he Rhymmey, maxi num nunbers were recorded through the |ow tide
period, wth very few birds present nore than two hours before
or after lowtide (Figure 3.11.3.c). Al birds recorded at both
the Taff/Ely and the Rhymmey were feeding. There was no apparent
preference for feeding on higher or |ower nudflats, although the
bul k of feeding effort on the Taff/Ely was on a high count area
(Figure 3.11.4.a).

Very small nunbers of birds were recorded on Ochard Ledges
during autumm 1990.

Wnter 1990/91

The low tide counts carried out on the north west Severn over
wi nter 1990/91 showed very |arge nunbers of Dunlin to be present
on the Peterstone and St.Brides sections and at the eastern end
of the Rhymey. Smaller nunbers were present at the western end
of the Rhymmey section and on the Taff/E'y (Figure 3.11.5). Peak
nunbers at |ow tide were recorded during |ate January 1991, when
over 32,500 birds were feeding west of the Usk (Table 3.4). Low
tide counts carried out during wnter 1990/91 showed | ower
nunbers of this species present than were recorded during the
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previous winter on the Rhymmey and Taff/Ely sites, but higher
nunbers at Peterstone and St. Bri des.

Feeding Dunlin were found al nost throughout the Taff/Ely during
wi nter 1990/91 (Figure 3.11.6). H ghest nunbers were recorded on
the falling and rising tides, wth very few birds present around
low tide (Figure 3.11.8.a). Al birds were feeding except around
high tide, when small nunbers of birds occasionally roosted at
the site. There was no apparent preference for higher or [|ower
nmudf | at s on the Taff/Ely (Figure 3.11.4.b), al t hough
observations indicated that birds were using the highest parts
of lowlying nudflats. Overall nunbers of this species using the
Taff/Ely were considerably |ower than those recorded during the
first winter of nonitoring. Nunbers recorded during the second
winter would have been higher than they were had the I|arge
nunbers of this species seen on the Taff/E'y during the cold
weather in early February 1991 coincided with an all day count.
As it was, these birds were counted during fieldwrk on roost
sites on the Taff/Ely (Donald & O ark, 1991).

Conparison of the feeding distribution of Dunlin at the Rhymey
during the wnter 1990/91 (Figure 3.11.7) with that found in the
previous winter (Evans et al., 1990) showed a decrease in
nunbers west of the channel of the R ver Rhymmey but an increase
east of the river channel. Nunbers of Dunlin on the Rhymmey rose
as the tide receded and renmained high throughout the low tide
period before falling off again as birds were displaced by the
rising tide. Al birds were recorded as feeding alnost
t hr oughout the tidal cycl e, although there were sone
observations early in the wnter of birds roosting on the
advancing tide. Feeding on |ower count areas accounted for a
high proportion of the total feeding effort at this site,
indicating a preference for |lower nudflats (Figure 3.11.4.Db).

H ghest nunbers of Dunlin on Orchard Ledges were recorded around
low tide, when all birds were feeding (Figure 3.11.8.b). This
species was not recorded on Ochard Ledges around high tide
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There was a |low feeding density of Dunlin at this site (Figure
3.11.4.b).

A conparison of feeding usage values calculated for each count
area in each of the two winters of nonitoring showed a decrease
in usage in the second winter at nost Taff/E'y and Rhymmey count
areas (Figure 3.11.9.a). There were two notable exceptions:
Rhymmey count area 13 (the area east of the Y& sewer outfall)
whi ch recorded a high usage value in the second w nter but was
not used at all during the first winter, and Rhymmey count area
12 where the usage value was ten tinmes higher in the second
winter than the first. These two count areas were the only ones
to show an increase in feeding density in the second winter, the
majority of count areas showing no change or a reduction in
feeding density (Figure 3.11.9.b).

A conparison of feeding usage values calculated for each count
area during autum 1990 with those calculated during wnter
1990/ 91 showed that in the majority of cases autumn usage val ues
were substantially |ower than winter values (Figure 3.11.10). No
count areas had hi gher autum usage val ues than wi nter

Spring 1991

Very small nunbers of Dunlin were recorded fromthe Taff/E'y and
Rhymmey estuaries during spring 1991, with no birds at all at
O chard Ledges. Small flocks of birds appeared sporadically at
unpredictable intervals. On the Taff/Ey, birds were recorded
only five hours before and four hours after low tide (Figure
3.11.11.a), matching to sone extent the pattern of usage
observed during the winter.

Smal | nunbers of feeding Dunlin were recorded feeding on the
Rhymmey (Figure 3.11.12). Nunbers of birds were highest on the
receding tide, when all birds were feeding (Figure 3.11.11.c).
Al t hough the nunber of nudflats on which feeding was recorded
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was | ow, there appeared to be a preference for nudflats of |ower
tidal heights (Figure 3.11.13).
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D scussi on

Both low tide and all day counts suggested a shift in the
feeding distribution of Dunlin between the two wnters of
noni t ori ng, with higher nunbers in the second winter to the
east of the Rhymmey river channel and |ower nunbers to the west.
Despite this change, the pattern of usage through the tidal
cycle at each of the all day sites remained the sanme. Peaks in
nunbers of birds on the Taff/Ely on the receding and advancing
tides are caused by birds entering the estuary to feed on the
hi gher nudflats, which are exposed by the receding tide at this
site before any others in the study area and covered by the
advancing tide later. Birds were able to start feeding at this
site earlier than Dunlin elsewhere in the study area. As the
tide fell, nunbers of Dunlin on the Taff/E'y dropped as birds
noved to the Rhymey to feed through the low tide period. As
t hese areas becane covered over by the advancing tide, birds
noved back to the Taff/Ely to feed alnost until high tide. This
increased feeding tine available to the birds was seen to be
utilised by large nunbers of Dunlin during the extrenmely cold
weat her in early February 1991

The reasons for the apparent increases in the nunbers of Dunlin
in the eastern half of the north west Severn and the decreases
in the western half are not known. The decreases on the Taff/Ely
and on the Rhymey are thought to be connected, since the
pattern of novenments observed since nonitoring started indicates
that at |east some birds use both sites during each tidal cycle.
The higher nunbers of birds present on the eastern half of the
north west Severn may have been due to changes in sedinent or
i ncreased invertebrate abundance.

The vast majority of Dunlin wintering on the Severn belong to
the race alpina, which breeds in northern Scandinavia and
Russia. Two other races also occur in Britain. The race schi nzi

breeds in south east G eenl and, Britain, | cel and, t he
Net herl ands and around the Baltic whereas the race arctica
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breeds in northern Geenland. Both races winter chiefly in north
and west Africa. A very few schinzii and arctica are found
anongst wintering alpina on the Severn in winter (dark, 1983).

The small, wandering flocks of Dunlin recorded on the study area
in autum 1990 and spring 1991 were likely to be mainly m grant
schinzii wth an wunknown but probably small proportion of
arctica.

3.12 Bar-tail ed Godw t

This species was recorded by all day counts in very snall
nunbers on the Taff/Ely and Rhymmey estuaries throughout the
study period. Low tide counts also showed the species to be
present in small nunbers at Peterstone and St.Brides (Figure
3.12.1).

3.13 Curl ew

Aut um 1990

Feeding CQurlew on the Taff/Ely during autumm 1990 were
concentrated on two count areas in the centre of the estuary
(Figure 3.13.1). Large nunbers of birds fed on Ochard Ledges,
with smaller nunbers spread w dely throughout the Rhymey
(Figure 3.13.2).

H ghest nunbers of birds were present on the Taff/Ely on the
rising and falling tides (Figure 3.13.3.a). After high tide,
birds noved out of the saltmarsh roost site to either continue
roosting on the open nmud or to start feeding. Nunbers dropped
towards low tide as birds noved to the recently exposed areas of
O chard Ledges (Figure 3.13.3.b). As the rising tide covered
O chard |edges, birds noved back into the Taff/Ely where the
majority of birds fornmed a sub-roost on the exposed nud adjacent
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to the Wndsor Esplanade sal tmarsh before being pushed onto the
high tide roost by the rising tide (Donald & O ark, 1991).

On the Rhymmey, highest nunbers of Curlew were recorded on the
falling tide as birds energed fromthe large high tide roost on
Peterstone Geat Warf and started to feed on the exposed
mudflats (Figure 3.13.3.c). Nunmbers fell during the low tide
period as birds noved to O chard Ledges and the area of broken
ground east of Cardiff Heliport to feed. Nunbers renained | ow on
the rising tide as birds were displaced from O chard Ledges and
flew straight into the high tide roost on Peterstone G eat
Whar f .

There was no apparent overall preference for feeding on higher
or lower nudflats (Figure 3.13.4.a), although around low tide it
was noticed that nost birds fed on | ower areas. The two O chard
Ledges count areas held the highest feeding densities of Curlew
(Figure 3.13.4.a).

Wnter 1990/91

Low tide counts showed Curlew to be well distributed on the
north west Severn, with birds being recorded on all count areas
(Figure 3.13.5). This represents a spread in distribution
relative to the previous wwnter, when a third of the 21 |low tide
count areas west of the Usk were not used by this species.
H ghest nunbers of Curlew during winter 1990/91 were recorded in
| ate January 1991 (Table 3.4).

Al day counts showed feeding Curlew to be concentrated on the
Taff/Ely at only four count areas (Figure 3.13.6). Large nunbers
fed on Ochard Ledges with snaller nunbers evenly distributed
t hroughout the Rhymey site (Figure 3.13.7). Field observations
showed that the nud at the extrene western end of O chard Ledges
usual ly held the highest density of feeding Curlew in the study
site. The rocky areas at the end of the channel of the River
Rhymmey, thought to hold |arge nunbers of the |arge polychaete
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worm Nereis virens, held higher densities but these were only
exposed on the lowest spring low tides and then only for one or
two hours.

There was no apparent preference for feeding on higher or |ower
areas at the Rhymmey, but higher feeding densities were recorded
fromlower count areas on the Taff/E'y (Figure 3.13.4.Db).

The patterns of usage on the Taff/Ely were simlar to those in
autum, wth highest nunbers of birds on the advancing and
receding tides and Ilow nunbers around high tide (Figure
3.13.8.a). The proportion of birds recorded as feeding was
hi ghest around | ow tide.

On O chard Ledges, nunbers built up to a peak around |ow tide
(Figure 3.13.8.b) as birds noved to the area fromthe Taff/Ely
and fromthe Rhymmey. Al birds were recorded as feeding at this
site. Mich higher nunbers of this species were present on
O chard Ledges during winter 1990/91 than were recorded during
the first winter of nonitoring.

The pattern of usage observed at the Rhymmey was very different
fromthat recorded during the autum, w th nunbers building up
to a peak at low tide and renmaining high on the advancing tide
(Figure 3.13.8.c). This was thought to be due to birds roosting
east of the Rhymmey site gradually noving onto the Rhymmey as
feeding grounds there becane exposed. A small increase in
nunbers three hours after low tide was probably due to the
arrival on the Rhymmey of birds displaced from O chard Ledges by
the rising tide.

A conparison of the feeding usage values calculated for each
count area between the two winters of nonitoring shows that
there was no overall trend in the pattern of increases and
decreases (Figure 3.13.9.a). There was al so no apparent trend in
the pattern of changes in feeding density between the two
winters (Figure 3.13.9.b).
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A conparison of the usage values calcul ated for each count area
during autumm 1990 with those fromw nter 1990/91 showed that on
many count areas there was little difference in feeding usage
between the two seasons (Figure 3.13.10).

Spring 1991

Feeding Curlew were only found in appreciable nunbers on O chard
Ledges during spring 1991 (Figure 3.13.11). Very few feeding
birds were recorded from the Taff/Ely or Rhymey sites. The
pattern of usage on Ochard Ledges was simlar to that observed
during autumm and w nter, although nunbers were |ower (Figure
3.13.12.b).

The true nunbers of Curlew present on Ochard Ledges during
spring 1991 were difficult to assess. Counting this site during
spring was nore difficult than usual due to the problens of
finding birds through a heat haze. In difficult conditions and
at a distance, it was not always possible to be sure whether
Curlew or the very simlar Winbrel were present, or, if both,
in what proportions. Winbrel were seen in very small nunbers at
all three all day sites during spring 1991.

D scussi on

The CQurlew wintering on British estuaries are predomnantly
British breeders, although an unknown proportion of birds from
northern Europe are also present during the wnter nonths
(Bai nbridge & M nton, 1978). Maxi mum nunbers of this species are
found on British estuaries during the autum (Prater, 1981),

al though on the Severn maxi num nunbers are reached in January.

The high autumm nunbers and slightly higher wnter nunbers
recorded on the study site reflect this pattern of seasonal

occurrence.
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In a recent study of between-year variability in bird
di stributions and nunbers on the Mersey (Oark et al., 1990a),
Curl ew was found to be one of the species which showed the | east
variability. A prelimnary assessnent of changes in the nunbers
and distributions of this species in the study area between the
two winters of nonitoring suggests that this low variability
holds true for the Taff/Ely and Rhymmey estuari es.

3. 14 Redshank

Aut um 1990

Feedi ng Redshank were w dely distributed around the Taff/Ely
during autumm 1990, with feeding recorded fromall but one count
area (Figure 3.14.1). On the Rhymey, feeding Redshank were
concentrated on those count areas bordering the channel of the
River Rhymmey (Figure 3.14.2). This species was not recorded
from O chard Ledges.

Nunbers of this species present on the Taff/Ely during autumm
1990 were fairly constant on the receding and advancing tides,
al though there was a fall in nunbers around low tide as birds
followed the tide line into channels where they could not be
seen (Figure 3.14.3.a). Around high tide, the small nunber of
birds still present on any exposed nud were all roosting. The
proportion of feeding birds was high between four hours before
and three hours after low tide.

On the Rhymey, the nunber of birds remai ned stable through the
tidal cycle except around high tide, when the majority of birds
were displaced from the count areas (Figure 3.14.3.a). A high
proportion of birds were feeding on the receding and advanci ng
tides and around | ow tide.

There was no apparent preference for feeding on higher or |ower
nmudflats on the Taff/Ely, with too few occupied count areas on
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the Rhymmey to allow an assessment for that site (Figure
3.14.4.a). Three count areas on the Rhymmey, all alongside the
river channel, were found to hold particularly high nunbers of
f eedi ng Redshank.

Wnter 1990/91

Low tide counts of the north west Severn during w nter 1990/91
showed Redshank to be concentrated on the Taff/Ely and the
western end of Peterstone (which falls into the Rhymey all day
site), with smaller nunbers at the western end of the Rhymey
and at the St.Brides sites (Figure 3.14.5). No Redshank were
recorded at the St.Brides site during the first wnter of
nmonitoring. Low tide counts showed relatively stable nunbers of
Redshank on the north west Severn throughout the w nter (Tables
3.1to 3.6).

Al day counts on the Taff/Ely showed feeding to occur on all
count areas, wth highest nunbers on the western areas of the
estuary (Figure 3.14.6). On the Rhymmey, feeding Redshank were
concentrated on those count areas along the channel of the River
Rhymmey, in which the vast majority of Redshank fed throughout
the tidal cycle (Figure 3.14.7). No Redshank were recorded on
O chard Ledges.

On the Taff/Ely, nunbers of Redshank were |ow around high tide
as the majority of birds left the count areas for the high tide
roost. Throughout the rest of the tidal cycle, nunbers of this
species rermained fairly stable with a high proportion of birds
feeding (Figure 3.14.8.a). The same pattern of usage was
recorded at the Rhymmey (Figure 3.14.8.c).

On the Taff/Ely, there was no apparent concentration of feeding
effort on higher or |ower count areas, whereas at the Rhymey
there were higher nunbers of bird feeding hours on the higher
count areas (Figure 3.14.4.Dh).
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A conparison of the usage values calculated for each count area
during winter 1990/91 with those calculated for 1989/90 shows
that there was generally little change in usage between the two
winters (Figure 3.14.9.a). There was no apparent trend to the
pattern of changes in feeding density between the two winters
(Figure 3.14.9.b).

A conparison of the usage values calculated for each count area
during autumm 1990 with those cal culated for the winter 1990/91
showed that on approximately half the count areas usage val ues
were the sane in both seasons, whereas on the other half of the
count areas, usage values were higher in the first wnter
(Figure 3.14.10).

Spring 1991

Redshank were not recorded from any all day site during spring
1991.

D scussi on

As noted by dark (1989, 1990), the distribution of Redshank on
the Severn is concentrated around sub-estuarine river nouths.
The Taff/Ely and Rhymmey river nouths hold | arge nunbers of this
species during the autum and wnter nonths. Conti nued
nmonitoring further enphasises the inportance of river channels
(and, on the Taff/Ely, also dredged approach channels) for this
species. On the Rhymey, few birds were recorded feeding away
fromthe steep banks of the channel of the R ver Rhymmey and the
majority of birds feeding on the Taff/Ely did so on the soft nud
around the river channels. On the few occasions when |arge
nunbers of birds roosted for a short tinme around the low tide
period, these roosts were usually found on the sides of steep
channel s. This habit of feeding in channels led to birds being
m ssed for long periods of tinme. Counts of roosting flocks at
high tide on the Taff/Ely (Donald & O ark, 1991) suggest that
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counts of feeding birds may not always provide accurate
assessnents of the true nunbers present.

Al'l day counts carried out during autumm 1990 showed Redshank to
be present in approximately the sanme nunbers on both the
Taff/Ely and the Rhymmey as were found during wi nter 1990/91.
Peak nunbers of this species are present on British estuaries in
Sept enber, when al nost the whole British breeding popul ati on and
a large part of the Icelandic breeding population are present
(Prater, 1981). The first low tide count carried out during the
wi nter 1990/91 recorded the highest nunber of Redshank and had a
low tide count been carried out during autumm 1990, even higher
nunbers may have been recorded. However, peak nunbers are
reached slightly later on estuaries in the south west than in
the rest of the country, since a higher proportion of the birds
wintering on these estuaries are of the lcelandic race, which
arrives on British estuaries later in the autum (see Section
2).

The fact that nunbers of Redshank observed at the Taff/Ey and
at the Rhymey renmined stable throughout the period when
nmudfl ats were exposed suggests that birds do not nove between
sites. This supports previous observations (eg. Evans et al.

1990) that the Taff/Ely and Rhymmey popul ations are di screte and
site-faithful during the wnter nonths. Further evidence

supporting this is presented in Section 2.

The simlarity in the feeding distributions and nunbers of this
species recorded during each of the two winters of nonitoring
and, on the Taff/Ely, the apparent ubiquity of birds both
suggest that Redshank, like Curlew, exhibit little between-year
variability in nunbers and spread out over the available
suitable habitat to feed singly or in small, dispersed flocks.
The simlarities in the feeding dispersion of these two species
were al so noted by Goss-Custard (1970).
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3.15 Turnstone

Aut um 1990

During autumm 1990, srmall nunbers of Turnstone were found
feeding along the western shores of the Taff/Ely and around the
mouth of the river Rhymmey (Figures 3.15.1, 3.15.2). Larger
nunbers of this species fed al ong O chard Ledges.

H ghest nunbers of this species on the Taff/Ely were found
around high tide (Figure 3.15.3.a) when birds both roosted and
fed on the stony banks of the sea wall on the western shore of
the estuary. This area renmai ned uncovered on all but the highest
tides, when birds often noved to an alternative site further up
the River Ely. This accounts for the slight fall in nunbers at
high tide relative to the hours either side of high tide. Very
few birds were seen on the Taff/Ely around | ow ti de.

The sharp drop in nunbers of Turnstone on the Taff/Ey around
low tide coincides with the appearance of birds on Ochard
Ledges (Figure 3.15.3.b). The whole of the Taff/Ey popul ation
of Turnstone fed on Ochard Ledges for the whole tine that site
was exposed. Al birds recorded on O chard Ledges were feeding.

The few feeding birds recorded at the Rhymmey occurred mainly on
the receding tide. These birds were usually seen to be part of a
flock of this species which regularly roosted at various points
along the Rhymmey shore. The mmjority of these birds noved to
O chard Ledges as soon as that site becane exposed.

Wnter 1990/91

Counts carried out at low tide along the north west Severn
during winter 1990/91 showed Turnstone to be present only on
O chard Ledges (Figure 3.15.4). Nunbers of this species were
difficult to assess due to the extrenme difficulty in locating
birds on the broken ground of O chard Ledges.
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Al day counts carried out during wnter 1990/91 showed the
feeding distribution of Turnstone on the Taff/Ely and Rhymey
estuaries to be simlar to that found during the autum (Figures
3.15.5, 3.15.6). Largest nunbers of feeding birds were again
present along O chard Ledges.

The patterns of usage were again found to be simlar to those
observed during autumm 1990. On the Taff/Ely, birds were present
around high tide but conpletely absent during the low tide
period (Figure 3.15.7.a). After high tide, when nost birds
present were roosting, the proportion of Turnstone feeding rose
to include all birds before departure for Orchard Ledges.

On Orchard Ledges, nunbers of Turnstone renamined fairly stable
t hroughout the tine the site was exposed. Al birds recorded on
this site were feeding. It was suspected that the nunbers of
birds present were higher than counts indicated, due to the
difficulties involved in counting this species.

On the Rhymmey, this species was only recorded on the falling
and rising tides (Figure 3.15.7.c). The few birds recorded on
the falling tide soon noved onto Orchard Ledges. Birds arrived
at the site on the advancing tide after being displaced from
O chard Ledges. Small roosts were often found along the length
of the Rhymmey shore.

The patterns of usage noted at each of the three all day sites
during both autumm 1990 and wi nter 1990/91 were very simlar to
t hose recorded during the winter 1989/90, although in the second
wi nter higher nunbers were present, particularly at Ochard
Ledges.

Spring 1991

Feeding Turnstone were present in spring 1991 only on O chard
Ledges, where they were found in |ower nunbers than during the
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winter nonths (Figure 3.15.8). Small nunbers of birds roosted on
the Taff/Ely at high tide before leaving the site for Ochard
Ledges as that site becane exposed (Figure 3.15.9.a). Nunbers of
this species feeding on O-chard Ledges renmained relatively
stable throughout the time that site was exposed (Figure
3.15.9.b).

D scussi on

The Turnstone wntering in Britain originate from breeding
popul ations in Geenland and Canada, although this species has a
circunpol ar breeding distribution. H gh counts of birds during
autum 1990, including one count of nearly 200 birds on Ochard
Ledges, probably included |arge nunbers of mgrants en route to
wi ntering grounds in Wst Africa (Branson et al., 1978). By the

beginning of April, return passage of wintering birds staging
posts en route to the breeding grounds in Geenland and Canada
caused a fall in nunbers of this species in the study area

conpared with winter counts. The mgjority of Turnstone return
via Ilceland, where birds fatten up before continuing on
mgration. The few birds still present on the study site in My
were possibly birds which were about to mgrate back to the
breeding grounds w thout stopping in lceland. These birds are
known to leave the wintering grounds later in the year than
those breaking their magration (dapham 1979). Alternatively,
they may have been first year birds, a proportion of which
remain on the wintering grounds during their first sunmer.

Counts of Turnstone on Ochard Ledges, where birds were hard to
detect, wusually exceeded those nade around high tide on the
Taff/Ely, where birds were easily counted. This indicates that
Turnstone arrive on Orchard Ledges fromthe east as well as from
the Taff/Ely to the west. Wiilst only small nunbers of birds
were seen feeding at the Rhymmey, larger flocks of roosting
birds were observed on several occasions. It was thought that
the regular roost site of these birds lay just to the east of
Cardiff Heliport, out of sight of the Rhymmey observation point.
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The extent to which birds roosting on the Rhymmey interm x on
O chard Ledges with those which roost on the Taff/Ely is not
known.

4 CONCLUSI ONS

The continuation  of intensive nonitoring  of wat er f owl
popul ations and distributions on the Taff/Ely and Rhymey
estuaries and extensive waterfow counts at |low tide along the
north west Severn have led to a greatly increased understanding
of the way birds wuse intertidal nudflats in these areas.
Monitoring such as this is essential if an accurate assessnent
is to be nmade of the inpacts of developnent on estuaries.
Further nonitoring work will allow the changes in populations
and distributions of waterfow between years to be nore fully
understood and so enable the inpact of the proposed Cardiff Bay
Barrage to be assessed.

Wrk carried out for the present study has shown that the
patterns of waterfow novenent around and between the Taff/Ely
and Rhymmey estuaries were simlar to those found during the
previous season of nonitoring. Al though no detailed analyses
into population changes have been attenpted in the present
report, counts showed that the wintering populations of certain
species had increased or decreased relative to the previous
wi nter. Thus nunbers of Shelduck increased on the Taff/Ely and
on the north west Severn generally but decreased on the Rhymey.
Nunbers of Mallard, Teal, Gey Plover and Turnstone were all
found to be higher during the second season of nonitoring than
during the first, although the feeding strategies of the
wildfowl species were different. A higher proportion of these
species were seen to be roosting during the day than was
observed in previous nonitoring. This was thought to be at | east
partly due to heavy di sturbance on part of the Taff/Ely. Nunbers
of Pintail, Oystercatcher, Lapwing, Curlew and Redshank al

remained relatively wunchanged between the two seasons of
nmonitoring. The nunbers of several species, nbst notably
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Shel duck, Pintail and Dunlin, were found to be |ower nunbers on
the Rhymmey and, in the case of Dunlin, on the Taff/Ey but
hi gher on the Peterstone and St.Brides areas of the north west
Severn. This shift in populations was probably the result of
changes in sedinent type or changes in the invertebrate
popul ations of certain areas. Further nonitoring wll reveal
whet her this change in distribution was a short term effect due
to year to year variability in the use nmade of the north west
Severn or was part of a longer term change in distributions in
t he area.

The short spell of extremely hard weather during February 1991
provided the first opportunity during the present nonitoring
programme to determne whether freezing conditions altered
waterfow distributions in the study area. Conditions were nade
particularly harsh by the succession of |ow neap tides during
the worst of the weather. These ensured that the frozen upper
nmudfl ats were not covered at high tide and consequently that
there was no thawing. Despite this, no major changes in the
nunbers or distributions were found to take place with the
exception of particularly high nunbers of Dunlin being present
on the Taff/Ely. The sheltered nature of the Taff/Ey estuary
was thought to provide some protection to the birds from the
extrenmely cold easterly wind prevalent at the tine. It was noted
that Dunlin present on the Taff/E'y around this tinme remai ned on
the estuary throughout the tidal cycle. This represented a
conpletely different pattern of wusage to that shown by
nmonitoring at other tines, when birds only used the estuary on
the rising and falling tides. The inportance of the Taff/Ey for
this species thus appears to be increased during hard weat her.
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PART 2 : DI STRI BUTI ON STUDI ES
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5 | NTRODUCTI ON

Previous work on the birds of the Taff/Ely and Rhymmey estuari es
(eg. Ferns, 1987; Worrall, 1988; dark, 1989,1990; Evans et al.,
1990) has investigated distributions and denonstrated patterns
of waterfow novenent through the tidal cycle around the north
Severn area for nost species. One inportant aspect of the
ecology of the overwi ntering populations of waterfow in the
study area that has received little attention is the rate of
turnover, ie. the extent to which birds nove around and between
estuaries during the winter nonths. The rate of exchange of
Redshank between the Taff/Ely and Rhymmey estuaries and the
turnover of Redshank were investigated for the present study
usi ng observations of 150 dye-marked and col our-ringed Redshank
whi ch were caught and marked on the Taff/Ely in January 1991.
This species was investigated for several reasons:

1. Although this species was never seen to |leave the Taff/Ely
during the winter, the extent to which the Taff/Ely popul ation
is physically discrete from other Redshank popul ations on the
Severn, particularly that on the Rhymey, was not known.
Previous work has denonstrated the novenent patterns of nost
ot her species around the study site.

2. Redshank frequently roosted in the Taff/Ely at high tide
during the winter 1990/91 on the partially constructed banks of
the Peripheral Distributor Road (PDR) enbanknment and the waste
land to the north of the construction site (Donald & O ark,
1991). The use of these suitable catching sites made it nore
likely that a larger sanple of the population could be caught
than woul d be possible with any other species.

3. This species occurs in large nunbers on the Taff/Ely and
Rhymmey estuaries on areas close to suitable observation points,
from where the dye and colour rings (or their absence) would be
easily visible. Mst other wader species fed further from the
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shore, which would have made observation of colour nmarks nore
difficult.

4. 1t has long been known that Redshank wintering in Britain
originate from both Icelandic and British breeding popul ations
(eg. Qgilvie, 1963; Hale, 1973). Al though these two races cannot
be distinguished in the field, certain nmeasurenents, such as
wing length and bill length, are known to differ on average
between the two populations (Wtherby et al., 1940). Conplex
statistical nethods for estimating the proportion of each
popul ation present in a m xed flock have been devel oped (Sumers
et al., 1988). The proportions of Icelandic and British breeding
birds wntering on the Taff/E'y was unknown. Measurenents taken
during the ringing and colour marking process would allow an
assessnent of the proportions of these two popul ations using the

Taf f/ Ely outside the breedi ng season.

Previ ous work has shown many wader species to be site faithful
between winters (eg. Cdark, 1983) and wthin wnters (eg.
Synonds et al., 1984), wth certain individuals of several
species actually defending winter territories. This behaviour
has been well docunented for the Gey Plover (Townshend, 1985).
In one study on the Firth of Forth (Synonds et al., 1984),
Turnstone, Gey Plover, Oystercatcher and Redshank all showed a
high degree of site fidelity throughout the winter and a high
proportion of birds returned to the sane estuary in subsequent
winters. O her species, particularly Knot, formlarge and highly
nmobile flocks which nove freely within and between estuaries
through the winter in order to exploit locally abundant food
sour ces. Even these species, however, are traditionally
associated with certain estuaries where large nunbers of birds

arrive every year.

The observation of col our-marked Redshank in order to determ ne
the winter turnover of this species on an individual estuary has
previously been carried out on the Inner COyde (Furness &
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Gl braith, 1980). The results of the present survey are conpared
with the results of these observations.

6 METHODS

On 20th January 1991, 151 Redshank were caught using cannon nets
at high tide by BTO workers on the waste ground to the north of
the PDR construction site on the west bank of the Taff/Ely
estuary. Intensive counts at high tide the day before birds were
caught showed the total nunber of Redshank present in the Bay to
be 370 birds. This figure corresponded well with counts carried
out as part of the distribution studies.

The Redshank were aged, weighed and neasured and fitted with a
nmetal BTO ring enbossed with a unique |letter and nunber code to
allow individual identification in the event of the bird being
retrapped. Measurenments taken included wing length, bill |ength,
total head length and tarsus and toe length as well as an
assessnent of the state of noult. 133 adult birds were then
colour-ringed with yellow over white plastic rings on the right
leg and dye-marked with an application of rhodamne B dye
di ssolved in isopropyl alcohol to the breast and underw ngs. The
14 first-year birds were dye-marked on the vent and tail but
were not col our-ringed.

When first applied, rhodamne is a dark purple dye. This col our
fades to pink after a few weeks and is visible at a considerable
di stance for around three nonths. Col our marking does not affect
the bird s behaviour or the behaviour of other birds towards it.
Col our rings normally remain on the bird for the duration of its
life. The presence of these rings will allow future assessnents
to be made of the proportion of Redshank returning to the
Taff/Ely in subsequent w nters.

| ntensi ve observations of Redshank on the Taff/Ey did not
comence until one week after the ringing operation, giving tine
for the birds to revert to their normal patterns of behaviour if
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the ringing operation had interrupted them Such disturbance was
noted after cannon-netting on the Cyde (Furness & Glbraith

1980). After this settling down period, observations of Redshank
were carried out regularly on the Taff/Ely and irregularly on
the Rhymmey until the end of February. After this tinme, nunbers
of Redshank declined considerably as a result of birds returning
to the breeding grounds (see Section 3.14). The few birds
present in March were difficult to observe closely, although a
few counts of small nunbers of col our-nmarked birds were obtained
during the |last week of March. Al Redshank had left the estuary
by the beginning of April (Section 3.14).

Local observers were infornmed of the presence of col our-mnarked
birds and asked to submt details of sightings.

(oservations of Redshank on the Taff/Ely were carried out
primarily on two areas of the estuary (Figure 6.1). On the
advancing and, particularly, retreating tides, |arge nunbers of
Redshank were often found feeding on the exposed nudflats
adjacent to Ferry Road on the western shore of the estuary (Site
Ain Figure 6.1). Birds in this area were easily viewed from a
car and colour markings were wusually visible in all weather
conditions. As the tide advanced or retreated, birds either left
the area for their high tide roost or followed the tide down
into the channel of the River Taff, where they were |ost from
view. At low tide, nmany birds gathered to feed along the banks
of the Entrance Channel on the eastern side of the estuary (Site
Bin Figure 6.1). Birds were nore distant at this site and the
deep, soft nud frequently obscured the leg rings. Thus
observations could only be carried out in good visibility.

Large nunbers of Redshank were visible fromthe Rhymey all day
observation point. Attenpts to assess the proportion of nmarked
birds at high tide roosts on both the Taff/Ely and the Rhymey
proved futile. Birds were too closely packed to allow nore than
a few birds to be seen in detail.
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On each count, the |argest possible nunber of Redshank on which
it was possible to determ ne the presence or absence of col our
mar ki ngs was counted and the nunbers of col our marked adults and
first year birds noted. Several counts were nmade and the | argest
total count used to calculate the proportion of colour marked
birds present. If groups of birds were counted at nore than one
site on the estuary or at different tinmes of day, the highest
total counts at each site or during each period of observation
were sumed and the proportion of colour-marked Dbirds
cal cul at ed.

The proportion of colour-marked birds observed on the Taff/Ey
on each count date was conpared with the proportion of birds
known to be nmarked on the day of capture. If the proportion of
mar ked birds decreased, it could be assunmed that Redshank were
noving around estuaries during the winter. Additionally, the
proportions of marked adults and first year birds at each of the
two main observation sites on the Taff/Ely were conpared in an
attenpt to determne whether either area was favoured by a
particul ar age group.

The bionetric data collected during the ringing operation were
analysed by Dr.P.N Ferns and J.Tobias of University College,
Cardiff using the follow ng discrimnant function anal ysis:

X = [6.05220 x bill(mm] + [8.09453 x wing(mm] - 779.02026
y = [5.27091 x bill(m)] + [8.65678 x wing(mm] - 839.82202
If x >y, there is a 83%certainty the bird is British

If y >x, thereis a 93%certainty the bird is Icelandic

The analysis is based upon the an exam nation of nuseum skins,
so a correction factor to allow for shrinkage of the nuseum
specimens was applied to the bionmetric data obtained from the
Redshank ringed on the Taff/Ely to allow direct conparison
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Results of the discrimnant function analysis of data collected
from birds on the Taff/Ely are conpared with simlar data
collected frombirds on the wi der Severn.
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7 RESULTS AND DI SCUSS| ON

The results of observations carried out to assess the
proportions of colour-nmarked birds on the Taff/Ely and Rhymmey
estuaries are shown in Tables 7.1 to 7. 3.

The proportion of marked adults and first-year birds on the
Taff/Ely remained simlar to that known to be present on the day
of capture during the first nonth after catching (Figure 7.1).
The observed proportion of marked birds was generally slightly
| ower than the proportion known to be marked. This was thought
to be the result of colour nmarks being mssed rather than to
birds leaving the estuary. This was confirnmed by the virtual
absence of colour-marked birds fromthe rest of the north shore
of the Severn; only one col our-marked adult was seen on several
occasions on the Rhymey. This was the only record of colour-
mar ked birds being seen outside the Taff/Ely up to the begi nning
of March. Thus there was no large scale novenent of Redshank
into or out of the Taff/Ely between 20th January and 20th
February 1991. dearly during the wnter 1990/91, there was
virtually no interchange between the Taff/Ely and Rhymey
popul ati ons of this species.

Much | ower nunbers of Redshank were present on the Taff/Ely
during March 1991 than had been present during the previous two
nonths (see Section 3.14). This was thought to be due to birds
| eaving the estuary to return to the breeding grounds. The
presence of two colour-marked adults at Llyn Bach, Porthnadog,
Gwnedd on the 11th and 12th of March indicated that at |east
sone of the Taff/Ely wintering popul ation were noving north. The
few observations possible on the Taff/Ely during March 1991
(Table 7.3) showed a very |ow proportion of colour-marked birds

to be still present on the estuary. One bird ringed on the
Taff/Ely on the 20th January 1991 was found dead in Lancashire
on 22nd of April, having swallowed the hook on the end of a

| ength of discarded fishing |ine.
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The rel ative proportions of marked and unnmarked birds at each of
the two main observation areas (see Figure 6.1) are shown in
Figure 7.2. These values are calculated from data collected
during January and February 1991 only. At site A the proportion
of marked adult and first-year birds observed during the nonth
after the capture date was not significantly different fromthat
found on the capture date itself (x* = 1.9, p>0.05). At site B,
however, the proportion of marked adult and first-wi nter birds
was significantly different fromthat found on the capture date
(x> = 8.48, p<0.01). A higher proportion of marked first-wnter
birds and a | ower proportion of marked adults were observed than
woul d have been predicted fromthe initial capture data.

The results of discrimnant function analysis of the bionetric
data collected from the sanple of Redshank caught on the
Taff/Ely for the present study are given in Table 7.4. These
show that approximately two thirds of the w ntering popul ation
of Redshank on the Taff/Ely are British breeders and one third
| cel andic breeders. These results conpare well wth previous
estimates of the relative proportions of the two races wintering
on the Severn as a whole (Allen, 1986) (Table 7.5).

Further analysis of the bionetric data by Dr.P.N Ferns and
J. Tobias, suggested that the Icelandic birds were further
advanced in their noult into summer plumage than the British
breeders (Table 7.6). The apparently |ow proportion of first-
winter birds of the Icelandic race (Table 7.7) should be viewed
with extrene caution, since the sanple size is small, and, since
the discrimnant functions were calculated from skins of adult
birds, the is a degree uncertainty as to whether the
di scrimnant function analysis used is valid for immature birds.
It should also be noted that first-winter birds may be very
slightly smaller than adults, which may cause a proportion of
| celandic first-winter birds being classified as British birds.

On the date of capture, one Redshank was found to be already
ringed and colour-ringed. BTO records show that this bird had
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been ringed as a breeding adult on 21st My, 1985 at Gogary
Loch, South Ust (Quter Hebrides). A colour-ringed Redshank
observed on the Taff/Ely on 18th February 1988 had al so been
ringed on South U st, in May 1986 (P.N Ferns, pers comm). This
bird was present on the Taff/Ely until at least the end of
February 1991. The breeding Redshank of the Quter Hebrides are
now known to be entirely mgratory, wth available evidence
suggesting that birds breeding on the Wstern Isles regularly
winter on the Taff/Ey.

The |ack of novenent of Redshank found to occur between the
Taff/Ely and Rhymmey estuaries supports simlar observations of
this species nmade on other estuaries, particularly the Firth of
Forth (Synonds et al., 1984), the Wash (Mnton, 1975) and the
Firth of COyde (Mckie, 1976). Later observations on the I|nner
Cyde (Furness & Gl braith, 1980) showed that during the early
wi nter, colour-marked Redshank roosted in the sane roost from
which they were caught. The proportion of marked to unmarked
birds remained the same as that known to be present on the date
of capture, but nunbers fell substantially throughout the
winter. This was thought to be due to unusually |ow nunbers of
Cor ophi um (the mai n Redshank prey species on this estuary).

Sone Redshank hold winter feeding territories whilst others feed
in loose flocks. Coservations of birds with distinctive patterns
of dye showed sone birds always to be present on certain areas,
al t hough other distinctively marked birds appeared at both the
mai n observation areas. The proportion of birds holding w nter
territories was thought to be low and territoriality was not
t hought to be an inportant contributory factor to the sedentary
nature of this species.

The proportions of marked to unmarked birds on the Taff/Ey did
not change significantly between the date of capture in md
January 1991 and the end of February 1991. Overall nunbers of
this species also rermained relatively stable during this period,
al though the difficulties involved in making accurate counts of
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this species on the Taff/Ely may have obscured sone novenent of
birds away from the area. Wat is certain is that during the
nont hs concerned there was no significant turnover of Redshank
on the Taff/Ely. Had birds arrived on the estuary after the
capture date, the proportion of marked birds would have
decreased. Even during the hard weather in early February 1991
there was no detectable change in the nunbers of Redshank
present on the Taff/Ely or in the proportion of marked birds.
This indicated that there was no influx onto the estuary of
birds wintering el sewhere (as there was with Dunlin) and that
wintering birds did not |eave the area.

Nunbers of Redshank present on the Taff/Ely fell considerably
during March 1991 and birds becane nore difficult to observe
closely as they tended to feed on nore central areas of the
estuary. The few observations possible during this tinme showed
that the proportion of marked birds was far |ower than on the
date of capture and throughout February. This indicated that
t here had been a novenent of wintering birds out of the estuary,
with these birds being replaced to sone extent by passage
m grants. GObservations of Ringed Plover and Turnstone on the
Solway Firth (Mbser & Carrier, 1983) and of Redshank on the
Cyde (Furness & Galbraith, 1980) have shown that popul ation
turnover of these species on spring passage may be high. Thus
whil st winter counts of this species give an accurate estimate
of the nunbers of birds using the Taff/Ey estuary, the nunbers
of birds using the estuary on passage are as yet inpossible to
estimate.
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Speci es Mean Peak % British % Eur opean
W nter Count Popul ati on Popul ati on
Oyst ercat cher 38 0.01 -
Lapwi ng 114 0.01 0.01
Ri nged Pl over 45 0. 20 0. 09
G ey Plover 19 0. 09 0.01
Tur nst one 66 0.15 0.09
Curl ew 94 0.10 0. 03
Redshank 615 0. 82 0.41
Knot 281 0.13 0. 08
Dunlin 4193 0.98 0.30
Table 1.1 The National and International |nportance of the

Taff/Ely Estuary for Waders,
(Data for wldfow

publ i shi ng).

1986/ 87 to 1990/ 91.
speci es not avail able at

tine of
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Speci es Mean Peak % British % Eur opean
W nter Count Popul ati on Popul ati on
Shel duck 2833 3.80 1.10
Oyst er cat cher 692 0. 25 0.08
Lapwi ng 2904 0. 29 0.15
Ri nged Pl over 265 1.15 0.53
G ey Plover 1039 4. 95 0. 69
Tur nst one 421 0.94 0. 60
Curl ew 3300 3.63 0.94
Bl ack-tail ed Godw t 21 - -
Bar-tailed Godwit 55 0.09 0. 05
Redshank 2693 3.59 1.80
Knot 3188 1.45 0.91
Dunlin 49198 11. 44 3.51

Table 1.2 The Nati onal

to 1990/ 91.

and | nternational
Severn Estuary for Waders and Shel duck,
(Data for other wl|dfow species not

| nportance of the
1986/ 87

avail able at time of publishing).
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COUNT 1: 17/18 NOVEMBER 1990

NUVBER NUMBER
SPECI ES FEEDI NG ROCSTI NG
OYSTERCATCHER 72 50
LAPW NG 0 50
Rl NGED PLOVER 0 0
GREY PLOVER 25 0
KNOT 0 0
DUNLI' N 1451 0
CURLEW 94 30
BAR- TAI LED GODW T 0 0
REDSHANK 711 1
TURNSTONE 10 0
SHEL DUCK 502 a7
MALLARD 10 72
TEAL 0 250
Pl NTAI L 0 0

Table 3.1. The Nunmber of Waterfow present on the North West Severn
on 17/18th Novenber 1990.
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COUNT 2: 1/2 DECEMBER 1990

NUMBER NUVBER
SPECI ES FEEDI NG ROGSTI NG
OYSTERCATCHER 209 0
LAPW NG 0 197
Rl NGED PLOVER 0 0
GREY PLOVER 40 0
KNOT 0 0
DUNLI' N 8002 0
CURLEW 243 12
BAR- TAI LED GODW T 3 0
REDSHANK 608 20
TURNSTONE 35 0
SHEL DUCK 740 70
MALLARD 460 131
TEAL 620 231
Pl NTAI L 40 0

Table 3.2. The Nunber of Waterfow present on the North West Severn
on 1/ 2 Decenber 1990.
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COUNT 3: 15/16 DECEMBER 1990

NUMBER NUVBER
SPECI ES FEEDI NG ROCSTI NG
OYSTERCATCHER 104 7
LAPW NG 0 0
Rl NGED PLOVER 39 0
GREY PLOVER 4 0
KNOT 0 0
DUNLI' N 7621 0
CURLEW 197 0
BAR- TAI LED GODW T 0 0
REDSHANK 690 0
TURNSTONE 73 0
SHEL DUCK 904 30
MALLARD 20 80
TEAL 250 175

Pl NTAI L 0 1



Tabl e 3.3. The Nunber
on 15/ 16 Decenber,

COUNT 4: 13/14 JANUARY 1991

1990

102

of Waterfow present

on the North West

NUMBER NUMBER
SPECI ES FEEDI NG ROCSTI NG
OYSTERCATCHER 135 0
LAPW NG 3 454
RI NG PLOVER 0 0
GREY PLOVER 0 0
KNOT 0 0
DUNLI' N 16320 0
CURLEW 282 2
BAR- TAI LED GODW T 5 0
REDSHANK 679 40
TURNSTONE 80 0
SHEL DUCK 820 10
MALLARD 536 99
TEAL 550 464
Pl NTAI L 45 0

Severn



Tabl e 3.4. The Nunber
on 12/13 January 1991.
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of Waterfow present

on the North West

COUNT 5: 26/ 27 JANUARY 1991
NUMBER NUVBER
SPECI ES FEEDI NG ROCSTI NG
OYSTERCATCHER 259 0
LAPW NG 0 785
Rl NGED PLOVER 0 0
GREY PLOVER 179 7
KNOT 0 0
DUNLI' N 32684 0
CURLEW 225 115
BAR- TAI LED GODW T 15 0
REDSHANK 371 0
TURNSTONE 40 0
SHEL DUCK 1245 2
MALLARD 5 67
TEAL 864 313
Pl NTAI L 9 0

Severn



Tabl e 3.5. The Nunber
on 26/27 January 1991.

104

of Waterfow present

on the North West

COUNT 6: 16/ 17 FEBRUARY 1991
NUMBER NUVBER
SPECI ES FEEDI NG ROCSTI NG
OYSTERCATCHER 200 6
LAPW NG 0 10
Rl NGED PLOVER 32 0
GREY PLOVER 202 0
KNOT 6764 0
DUNLI' N 17528 0
CURLEW 133 0
BAR- TAI LED GODW T 1 0
REDSHANK 602 0
TURNSTONE 75 0
SHEL DUCK 1309 30
MALLARD 53 56
TEAL 40 51
Pl NTAI L 31 0

Severn



Tabl e 3.6. The Nunber

on 16/ 17 February 1991.

COUNT 7: 2/ 3 MARCH 1991

SPECI ES

OYSTERCATCHER
LAPW NG

RI NGED PLOVER
GREY PLOVER
KNOT

DUNLI N
CURLEW

BAR- TAI LED GODW T
REDSHANK
TURNSTONE
SHEL DUCK
MALLARD

TEAL

Pl NTAI L

NUMBER
FEEDI NG

278

30

92
4880
17471
276

375
34
779
189
74

105

of Waterfow present

27

on the North West

NUVBER
ROGSTI NG

O OO o N -

17

o O

71

70

Severn
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Table 3.7. The Nunber of Waterfow present on the North West Severn
on 2/3 March 1991.

Tot al Nunbers marked (%
Dat e Site Bi rds Adul ts First-yrs
20/ 1/ 91 Taff/Ely 370 133 (35.9) 14 (3.8)
29/ 1/ 91 Taff/Ely 204 56 (27.5) 6 (2.9)
30/ 1/ 91 Taff/Ely 111 33 (29.7) 10 (9.0)
31/1/91 Taff/Ely 54 21 (38.8) 3 (5.5)




Table 7.1.

January 1991.

Nunber s

t he shaded |i ne.

107

and proportions
The date of capture of

of

col our - narked Redshank

in

the Redshank is represented by

Tot al Nunbers marked (%

Dat e Site Bi rds Adul ts First-yrs
1/ 2/ 91 Rhymey 120 1 (<1.0) 0

1/ 2/ 91 Taff/Ely 230 73 (31.7) 6 (2.6)
4/ 2/ 91 Taff/Ely 275 79 (28.7) 12 (4.3)
5/ 2/ 91 Rhymmey 410 0 0

5/ 2/ 91 Taff/Ely 39 11 (28.2) 1 (2.5)
6/ 2/ 91 Taff/ Ely 163 57 (34.9) 9 (5.5)
712/ 91 Taff/Ely 193 63 (32.6) 6 (3.1)
8/2/91 Taff/Ely 199 60 (30.1) 9 (4.5)
9/ 2/ 91 Taff/Ely 210 62 (29.5) 10 (4.7)
16/ 2/ 91 Taff/Ely 212 79 (37.2) 8 (3.7)
18/ 2/ 91 Rhymey 130 1 (<1.0) 0
19/ 2/ 91 Taff/Ely 245 83 (33.8) 9 (3.6)
20/ 2/ 91 Taff/Ely 228 79 (34.6) 10 (4.3)




Table 7.2.

Nunber s

February 1991.

108

and proportion

of

col our -narked Redshank

Nunbers marked (%

Tot al
Dat e Site Bi rds Adul ts First-yrs
1/ 3/ 91 Rhymey 90 0 0
21/ 3/ 91 Taff/Ely 20 1 (5.0) 0
22/ 3/ 91 Taff/Ely 28 1 (3.5) 0

in
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Table 7.3. Nunbers and proportion of col our-marked Redshank in March
1991.

British | cel andi c Tot a
Nunber of Redshank 94 56 150
Per cent age of Tot al 62.7 37.3

Table 7.4. The racial conposition of the Taff/Ely w ntering Redshank
popul ati on, based upon a sanple caught on 20th January 1991. Note
that the figures given can only be regarded as approxi mate, since the
di scri mnant function anal ysis has attached confidence Iimts.
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British | cel andi c Tot a
Nunber of Redshank 181 90 271
Per cent age of Tot al 66. 8 33.2

Table 7.5. The racial conposition of the Severn Estuary w ntering
Redshank popul ation based upon data collected around the Severn
Estuary between 1972 and 1983 (from Allen, 1986). Note that the
figures given can only be regarded as approximate, since the
di scri mnant function anal ysis has attached confidence limts.
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Pl umage | ndex Total Average

1 2 3 4 5 6 7 Site
British 19 11 24 15 2 2 3 76 2.7
I cel andi c 13 3 12 5 8 3 2 46 3.1

Table 7.6. The stage of noult into sumrer plumage of Redshank of two
races classified by discrimnant function analysis. Data collected
from 151 birds on the Taff/Ely on 20th January 1991. The plunage
i ndex ranges from1 (full winter plumage) to 7 (full sumrer plunage).
Note that the figures given nust be regarded as approxinmate, since
the discrimnant function analysis has attached confidence limts.
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British | cel andi c
Adul ts 83 54
First-winters 12 2

Table 7.7. The population structure of Redshank of two different
races of Redshank wintering on the Taff/Ely. Birds were assigned to
race on the basis of discrimnant function analysis. The figures
given are therefore approxi mate. See al so the caveats on Page 57.



