


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































bulk of the population occurring in the surface 1 cm of substrate from

June whilst during the following twelve months the mean depth of this
population steadily increases. This is presumably due to the burrowing of
the spat and higher mortality in those Macoma occurring closer to the
substrate surface. In Hydrobia there is no significant variation depth
distribution through the year though variation with the tide does occur,
burrowing occurring, in 30% of the population to a depth greater than 1 cm,

over the low water period.

Food intake of waders was studied by gut analysis, pellet analysis

and direct observation.

Oystercatchers feeding on the intertidal zone do so either on Mytilus
edulis at Fairhaven (Table 4 gives the population), or Macoma with some

Cardium, Scrobicularia and Mactra corallina (all the birds other than those

given on Table 4). Up to 25% of the Oystercatchers on the Ribble may feed
inland through the daylight period and these are joined at high water by some
birds which spend the low tide period feeding on the shore and using the

fields as a source of food (oligochaetes) over high water (see Chapter II).

About 50-60% of the Curlew diet on the shore is composed of Nereis,
20% of Macoma and the remainder of miscellaneous items including
Arenicola (5-10%). The majority (70-80%) of the Black-tailed Godwit diet
is composed of Nereis whilst lamellibranchs comprise the remainder. The
diet of the Bar-tailed Godwit appears to vary through the year in the
proportions of its main constituents. In autumn and early winter Nereis
comprises about 60% and Macoma 20% whilst in late winter and spring
Nereis comprises only 25% and Macoma 70%. Between 5-10% of the diet

is composed of Arenicola through the year,

Redshank diet is related to feeding area. Most feed on the upper shore
where Corophium predominates (between 80-95% of the whole diet) with

Nereis, Hydrobia and Macoma comprising most of the remainder. At night

the Hydrobia proportion increases as the others decrease. Those Redshanks

feeding lower on the shore take a higher proportion of Nereis and Macoma

whilst the saltmarsh feeders have a very mixed diet.
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Knot generally feed on Hydrobia, with very small amounts of
Corophium, around high water and Macoma , with small quantities of

Cardium, Tellina and other lower shore fauna, over the low water period.

A high proportion of Knot, however, probably miss out the Hydrobia

component, either altogether or .at least before high water,

Sanderling, the one species feeding almost exclusively on the sandy

shores, takes a wide cross-section of the available prey, though Bathyporeia

pelagica and is associate crustaceans provide the bulk (80%).

Dunlin mostly feed on Carophium around high water with a swing to
Hydrobia (70 - 85% of the diet) on the mid-shore, the species main feeding
range. The populations feeding on the lower shores do so mainly on

Macoma or nereids.

The rate of food intake was calculated for the major prey of the
main waders in terms of peck rate (pecks per minute), percentage of
successful pecks or simply ingestion rate (number of prey taken per minute).
In some cases (e.g. Sanderling or Dunlin feeding on tiny amphipods or
Hydrobia) no good estimate of ingestion rate was possible as it was often

impossible to see clearly whether a food item had been ingested.

For the calculations of daily food intake the time spent roosting, the
proportion of time on the feeding grounds actually involved in catching food,
the effects of various factors on feeding rate, daylength and the extent of
night feeding had to be ascertained. The expected requirement was
estimated by calculating standard metabolic rate (Lasiewski and Dawson
1967) and multiplying this by a factor of three to allow for the birds being
in the wild. There are doubts as to this factor, some authors considering

a factor less than three would be suggicient.

The ingestion rate of Oystercatchers on Mytilus increases to mid-
winter, thereafter decreasing in late winter due to loss of young mussels,
An Cystercatcher feeding on mussels takes 30-40% less on spring tides
than neap tides. Those Cystercatchers taking Macoma have a decreasing

daily food intake from September due mainly to the reduction of light hours.
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It was concluded that most QOystercatchers can obtain sufficient food to
meet energy requirements, possibly with the exception of those feeding on
Macoma which supplement their shore-food with earthworms at high water.

This latter compensates for the low Macoma ingestion.

From a comparison of obgservations of food intake with movements
of birds to and from inland feeding grounds and the estuary it appears that

Curlews take only about 30% of their daily requirements from the shore.

In the Black-tailed Godwit (which occurs to a significant extent only
in autumn) highest feeding rate was recorded in the main feeding area. The
overall daily intake was less than that expected requirement based on
standard metabolic rate. In autumn the requirement will be less than mid-
winter, so the autumn intake may be sufficient for then, but not for the

harder winter weather.

The Bar-tailed Godwit, however, obtains only slightly less than
the expected requirement if it feeds entirely on Nereis and thus the Macoma
and Arenicola obtained will make-up the intake to the requirement. The more
Macoma the higher the energy intake and thus it will be an advantage in
late winter to concentrate more on Macoma . This is what this species

appears to do in January-March.

In spring-autumn the Redshank can obtain 67% of its daily require-
ments on the shore at low water and probably easily make up the rest at
high water on saltmarsh or fields or at night. In winter, however, the
daylight intake on the shore is only about 40% of the requirement. This is,
of course, also in the time when requirements are greatest due to hard

weather.

In the Knot (and Dunlin) ingestion rate on Hydrobia was counted as
80% of pecks. This may not be unreasonable in that the prey are easily
observed and have only to be picked up. In autumn and early winter Knot
appear to have little difficulty in obtaining their energy requirements but
in mid-winter (December-February) with the hardest weather and short

days their intake is reduced to barely half the requirements.
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Dunlin feeding on Corophium and Hydrobia, when the daylight
intake is supplemented by night feeding, can obtain sufficient energy from
food to meet expected requirements. When a small proportion of Nereis

and Macoma is included then the intake is certainly sufficient to meet

requirements.

Other points emerged from this aspect of the study: feeding success
is generally higher on wet than dry substrates, feeding success in flocks
is generally higher than in solitary or small groups of birds, in the
Black-tailed Godwit females have higher feeding rates than males. These

are outside the main theme of the study and will be dwelt on elsewhere.

It appears that main population fluctuations may be related to food
density and intake. Thus the Black-tailed Godwit, Redshank and Knot
can obtain enough food in autumn but not in mid-winter so most of them leave
for the winter. Oystercatcher, Bar-tailed Godwits and Dunlins, however,

can obtain their daily energy requirements in mid-winter so they over

winter.

The overall effect of the wader populations on the main prey was
ascertained. The annual intake by the wader populations was estimated
as 3-5% of the Nereis production, 10-15% of the Corophium production,
up to about 47% of the Hydrobia production and 25% of the Macoma production.
The reduction of prey densities over the main wader feeding ranges did

not appear to result in a significant decrease of ingestion rate.
In a discussion, the sizes and fluctuations of the wader populations

were related to food requirements and the ability of the Ribble to provide

these requirements.
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APPENDIX

The use of correction factors in assessing proportions of prey in the diet.

Gess-Custard (1969) showed that in assessing the actual diets of Redshank
from gizzard contents it is necessary to apply a correction factor to the
counts of fragments of each food species in the gizzard in order to calculate
the amounts taken otherwise hardbodied prey (e.g. Hydrobia) would be
overestimated compared with soft-bodied prey (e.g. Corophium).

In order to obtain the necessary correction factor it is necessary to
count the number of each prey species in the oesophagus (where little or
no digestion occurs) and divide the proportion of soft-bodied prey in the
oesophagus by the proportion present in the gizzard. If the gizzard contents

truly reflected the diet then a correction factor of one would be obtained.

Correction factors were obtained for Redshank and Dunlin feeding on

Hydrobia, Macoma and Corophium, Bar-tailed Godwits feeding on Macoma

and Nereis, and Sanderling feeding on Bathyporeia and polychaetes. These

are presented in graph form in Figure 44.

When a wader is collected with no food in the oesophagus, its
gizzard content can be estimated by multiplying the proportion of the
relatively soft-bodied prey (the one probably underestimated in the gizzard)
by the appropriate correction factor and modifying the proportion(s) of other
prey accordingly. For example, if a Dunlin is collected with 85% Hydrobia
and 15% Corophium in the gizzard, the correction factor for Corophium
would be 2.7 and this multiplied by the observed proportion of Corophium
to give a corrected Corophium fraction of 41%. The derobia proportion
would thus be taken as 59%.
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Figure 44

Correction factor curves for a. Redshank feeding on Hydrobia and Corophium,
b. Redshank feeding on Macoma and_Corophium, c. Bar-tailed Godwit feeding

on Macoma and Nereis, d. Sanderling feeding on Bathyporeia and polychaetes.
Curves fitted by eye.

~ 264 -



Factor

0/‘
0«‘/
1 m‘c’./ a
50 100
°lo Hydrobia in gut
3r
. /

50 100
°/o Macomag



1.

C
. 50 100
¥ °/o Macoma
T
T
1 d
50 100

°/o pOlychaetes



	457352_001
	457352_002
	457352_003
	457352_004
	457352_005
	457352_006
	457352_007
	457352_008
	457352_009
	457352_010
	457352_011
	457352_012
	457352_013
	457352_014
	457352_015
	457352_016
	457352_017
	457352_018
	457352_019
	457352_020
	457352_021
	457352_022
	457352_023
	457352_024
	457352_025
	457352_026
	457352_027
	457352_028
	457352_029
	457352_030
	457352_031
	457352_032
	457352_033
	457352_034
	457352_035
	457352_036
	457352_037
	457352_038
	457352_039
	457352_040
	457352_041
	457352_042
	457352_043
	457352_044
	457352_045
	457352_046
	457352_047
	457352_048
	457352_049
	457352_050
	457352_051
	457352_052
	457352_053
	457352_054
	457352_055
	457352_056
	457352_057
	457352_058
	457352_059
	457352_060
	457352_061
	457352_062
	457352_063
	457352_064
	457352_065
	457352_066
	457352_067
	457352_068
	457352_069
	457352_070
	457352_071
	457352_072
	457352_073
	457352_074
	457352_075
	457352_076
	457352_077
	457352_078
	457352_079
	457352_080
	457352_081
	457352_082
	457352_083
	457352_084
	457352_085
	457352_086
	457352_087
	457352_088
	457352_089
	457352_090
	457352_091
	457352_092
	457352_093
	457352_094
	457352_095
	457352_096
	457352_097
	457352_098
	457352_099
	457352_100
	457352_101
	457352_102
	457352_103
	457352_104
	457352_105
	457352_106
	457352_107
	457352_108
	457352_109
	457352_110
	457352_111
	457352_112
	457352_113
	457352_114
	457352_115
	457352_116
	457352_117
	457352_118
	457352_119
	457352_120
	457352_121
	457352_122
	457352_123
	457352_124
	457352_125
	457352_126
	457352_127
	457352_128
	457352_129
	457352_130
	457352_131
	457352_132
	457352_133
	457352_134
	457352_135
	457352_136
	457352_137
	457352_138
	457352_139
	457352_140
	457352_141
	457352_142
	457352_143
	457352_144
	457352_145
	457352_146
	457352_147
	457352_148
	457352_149
	457352_150
	457352_151
	457352_152
	457352_153
	457352_154
	457352_155
	457352_156
	457352_157
	457352_158
	457352_159
	457352_160
	457352_161
	457352_162
	457352_163
	457352_164
	457352_165
	457352_166
	457352_167
	457352_168
	457352_169
	457352_170
	457352_171
	457352_172
	457352_173
	457352_174
	457352_175
	457352_176
	457352_177
	457352_178
	457352_179
	457352_180
	457352_181
	457352_182
	457352_183
	457352_184
	457352_185
	457352_186
	457352_187
	457352_188
	457352_189
	457352_190
	457352_191
	457352_192
	457352_193
	457352_194
	457352_195
	457352_196
	457352_197
	457352_198
	457352_199
	457352_200
	457352_201
	457352_202
	457352_203
	457352_204
	457352_205
	457352_206
	457352_207
	457352_208
	457352_209
	457352_210
	457352_211
	457352_212
	457352_213
	457352_214
	457352_215
	457352_216
	457352_217
	457352_218
	457352_219
	457352_220
	457352_221
	457352_222
	457352_223
	457352_224
	457352_225
	457352_226
	457352_227
	457352_228
	457352_229
	457352_230
	457352_231
	457352_232
	457352_233
	457352_234
	457352_235
	457352_236
	457352_237
	457352_238
	457352_239
	457352_240
	457352_241
	457352_242
	457352_243
	457352_244
	457352_245
	457352_246
	457352_247
	457352_248
	457352_249
	457352_250
	457352_251
	457352_252
	457352_253
	457352_254
	457352_255
	457352_256
	457352_257
	457352_258
	457352_259
	457352_260
	457352_261
	457352_262
	457352_263
	457352_264
	457352_265
	457352_266
	457352_267
	457352_268
	457352_269
	457352_270
	457352_271
	457352_272
	457352_273
	457352_274
	457352_275
	457352_276
	457352_277
	457352_278
	457352_279
	457352_280
	457352_281
	457352_282
	457352_283
	457352_284
	457352_285
	457352_286
	457352_287
	457352_288
	457352_289
	457352_290
	457352_291
	457352_292
	457352_293
	457352_294
	457352_295
	457352_296
	457352_297
	457352_298
	457352_299
	457352_300
	457352_301
	457352_302
	457352_303
	457352_304
	457352_305
	457352_306
	457352_307
	457352_308
	457352_309
	457352_310
	457352_311
	457352_312
	457352_313
	457352_314
	457352_315
	457352_316
	457352_317
	457352_318
	457352_319
	457352_320
	457352_321
	457352_322
	457352_323
	457352_324
	457352_325
	457352_326
	457352_327
	457352_328
	457352_329
	457352_330
	457352_331
	457352_332
	457352_333
	457352_334
	457352_335
	457352_336
	457352_337
	457352_338
	457352_339
	457352_340
	457352_341
	457352_342
	457352_343
	457352_344
	457352_345

