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EXPERIMENTAL STUDIES OF THE RINGED 
PLOVER. 

THE RETRIEVING, RECOGNITION, ORIENTATION 
AND ROTATION OF ITS EGGS BY THE BIRD. 

BY 

GEORGE MARPLES. 
(Plates 2 and 3.} 

FROM April 25th to June 4th, 1930, I had the unique oppor
tunity of having, in the same area, over forty nests of the 
Ringed Plover (Charadrius h. hiaticula) under observation, 
and during this period I made detailed records. 

With one exception, all the nests found were on shingle 
beaches, the exception, Nest 3, being on a sandy shore. 
During a half gale the two eggs in this nest were entirely 
buried by drifting sand. What would their owners do about 
it ? A watch was kept. In a short while the female 
returned, ran about in the vicinity of the tent, but would 
not venture near the nest. Then the male came and went 
at once to the nesting-place, found nothing there, and, 
puzzled, searched the neighbourhood. Returning to the 
nest-site he pecked into it and evidently touched one of the 
eggs, for he at once probed deeply, burying his face in the 
sand. Then, all the time clucking like a hen, he kicked hard, 
making the sand fly until he had disinterred an egg. 
Encouraged by this success he probed again, and imme
diately found the other egg. He now kicked until he had 
made a nest hollow for the two eggs, which he proceeded to 
brood. 

To test what happened if an egg had rolled away or had 
been blown out of a nest among pebbles, Nest 36 (I had 
plotted all the nests on a chart and numbered them) con
taining four eggs, among very small stones, was chosen. 
One egg was placed six inches from the edge of the nest. 
Soon the cock returned and ran backwards and forwards 
several times some yards away. Seeing the outside egg he 
ran to it and gave it several quick, hard pecks, the sounds of 
which could be heard in the hide. He then ran off, returned, 
and repeated this performance, went away again, came back, 
and sat on the eggs in the nest. Getting off shortly, he went 
to and again pecked the outside egg, then returning to the 
nest sat there, seemingly satisfied to leave the egg to its 
fate. The same experiment was tried at Nest 19, which also 
had four eggs. Here an egg was placed three inches away 
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only. Almost at once one of the birds returned and dragged 
the egg into the nest. Two eggs were now placed outside, 
each at a distance of three inches. These were replaced 
immediately the parent returned. Next, one egg was placed 
six inches outside ; this also was retrieved as soon as its 
owner came back. Each time the bird which returned to 
this nest was the hen, and on no occasion did she peck the 
eggs as they lay outside. The method she adopted to 
retrieve the eggs was the same each time. She first sat on 

F I G . I . RINGED PLOVER : About to retrieve egg outside nest. 

(Photographed by George Marples.) 

the nest, then, going to the outside egg, placed her chin over 
it, pressed it to her breast, and holding it in this position 
backed towards the nest, dragging the egg with her. A 
similar performance took place at Nest 32. Here the nest 
was on a slope, and the egg might have been dislodged from 
the nest by some injudicious movement of the bird, and 
rolled to the spot, six inches away, in which I placed it. 
At once the male came back, and standing between the egg 
and the nest, looked first at one, then at the other, puzzled. 
He decided to sit on the nest, but while there was uneasy, 
until, getting up, he went to the egg, which he took between 
his chin and breast, backed up the little hill, and so returned 
the egg to the nest. Next, on one side of the nest an egg 
was placed at a distance of nine inches, and on the opposite 
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side another, three inches away. It was the hen which 
returned this time. She sat on the nest, shuffled about, 
turned, then, seeing the nearest egg, she went to it, and 
using the same method as the other birds, brought it back 
to the nest. She brooded her three eggs for a while, then 
suddenly caught sight of the fourth egg. Stretching out her 
neck, she considered it for a while, went to it, and with 
chin and breast backed it into the nest. Nest 29 was among 
stones similar in size to the eggs. Here all four eggs were 
placed outside, three being three inches, and one six inches 
away. The hen came back and went on to the empty nest. 

FIG. 2. RINGED PLOVER : Kgg outside nest found and bird 
proceeding to brood it. 

{Photographed by George Marples.) 

She soon sensed that something was wrong. Then she 
caught sight of an egg, which she at once pulled in, shuffling 
and brooding it. She soon brought in another egg, but still 
a little agitated, got off, walked about a little, then back to 
the nest, from which she at once rose and fetched in a third 
egg. After that she seemed satisfied, ceased to call, and 
settled down, leaving the remaining egg unretrieved. The 
three eggs were again placed outside, this time six inches 
away, the fourth being placed in a hole from which a stone 
was removed, at a distance of nine inches from the nest. 
When the bird returned, she stood some yards away, then 
going to. one of the eggs and standing over it as if to brood, 
extended her breast-feathers to enclose it, but did not actually 
sit down. She now ran to the empty nest, and settled 
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herself there as though the eggs were beneath her, but not 
for long. Calling gently, she left the nest and ran about. 
Returning, she brooded another outside egg, then leaving it, 
settled.down on her still empty nest, uneasily moving. Next 
she got off and fetched in one of the eggs, sat for a moment 
and kicked strongly, making small stones fly out behind. 
Rising, she went to the egg in the hole, pulled at it, but 
failed to get it out, so went back. In a moment she was off 
again, going to another of the nearer eggs, over which she 
put her chin, and ran backwards, dragging it into her nest. 
She was still worried, turning round in the nest and shuffling, 
looking now and then under her breast-feathers as though 
to count the eggs, jerking her head up and quietly calling. 
She now sat for some time rather more contentedly, brooding 
the two eggs she had rescued, seemingly not thinking of the 
other two. After some time I placed all four eggs just 
outside the nest. Running back at once, she sat on the 
empty nest, and put out her breast-feathers to enclose the 
eggs which were not there. Finding nothing to brood she 
ran some half dozen yards, then back, and at once pulled in 
three eggs, quickly, one after the other, tucking each one 
under her breast-feathers. She again nestled down com
fortably, to all appearance oblivious of the fourth egg. 
Presently I put her off the nest. Returning at once, she 
retrieved the fourth egg and settled herself low down in the 
nest, not to be disturbed again from incubation until her 
chicks appeared on May 26th. In this series of tests it did 
not seem to matter whether the outside eggs were placed in 
front or at the side of the sitting bird. 

From these experiments arose the question of " egg 
recognition." 

The stones around several of the nests were similar in 
size to the Ringed Plovers' eggs. These stones varied in 
colour. I selected a number of yellowish-brown ones and 
spread them around Nest 16. I then coloured an egg 
yellowish-brown exactly like the stones, and placed it about 
three inches away from the nest. Around Nest n I scattered 
dark brown stones, and here too, painting an egg so as to be 
indistinguishable in colour from the stones, placed it three 
inches away. Twenty-four hours later the painted eggs 
were still outside their respective nests; evidently the 
exact similarity of the coloured eggs to the stones effectively 
disguised the eggs from their owners. The eggs were now 
washed and placed in the nests, and from Nest 16 an egg was 
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taken, painted mustard-yellow and placed three inches 
away from the nest. From Nest n another was taken and 
painted Reckitt 's blue, and an egg from Nest 12 painted 
pillar-box red, each being placed three inches outside its 
respective nest. This was done about mid-day. At 4 p.m. 
the yellow egg was back in the nest, the blue and red eggs 
being unmoved ; but next morning both these eggs had 
been returned to their respective nests. Thus it seemed 
tha t while exactitude of colour disguised the eggs, the 
brightly coloured ones advertised themselves, albeit rather 
less effectively in the case of the blue and red eggs than in 
that of the yellow. 

I now carved a " dummy " egg out of a piece of wax, 
colouring it and marking it so exactly that the keeper and 
all who saw it mistook it for a real Ringed Plover's egg. 
This " d u m m y " egg weighed 12.55 grammes, that is a 
gramme more than the average weight of the real eggs. 
In result, the birds were equally deceived. This " dummy " 
egg was placed outside several nests in turn. From the 
outside of Nest 19, which had four eggs, it was taken in by 
the bird in fifteen minutes. The owners of Nest 18 dragged 
it into the nest and were brooding it in thirty minutes' time. 
The " dummy " egg was placed outside Nest 24 at 8.15 p.m. ; 
at 9.30 a.m. the next day it was in the nest and warm. 
Outside Nest 5 it was placed behind stones so as to be out 
of sight of the sitting bird ; nevertheless, it was found, and 
later in the day was being brooded in the nest. Along with 
one of the real eggs it was placed three inches from Nest 7 
at 11 a.m. ; at 1 p.m. both real and " dummy " eggs had 
been taken into the nest. 

I had picked up a stone, dark grey in colour, exactly the 
same size and shape as a Mistle-Thrush egg and weighing 
23.20 grammes, more than twice the weight of an average 
Ringed Plover's egg. This stone I painted as nearly as 
possible with the colour and markings of the real eggs and 
placed it outside Nest 14 at 4 p.m. At 8 p.m. it was in 
the centre of the nest and quite warm. I now washed off 
the paint and placed it outside the same nest. When the 
bird returned, which it did at once, the egg-shaped stone 
was ignored, and at 10 a.m. the next day still lay outside. 
Again I painted the stone correctly as to colour and markings, 
and placed it outside Nest 6 ; in less than twenty-four hours 
it had been taken into the nest and brooded. Washing 
away the paint once again from the stone, I left it outside 
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the same nest at about 10 a.m. At 7.30 p.m. the same 
day it still remained outside. Here it would seem that the 
heavier weight did not prevent its acceptance, but that its 
dark grey colour caused it to be refused. 

Whether the shape had anything to do with the refusal 
of the egg was not clear. To get information on this point 
I altered, with plasticine similar in colour and tone to the 
egg, the shape of one of the real eggs from Nest 6, making it 
quite irregular in shape till it resembled a rough flint. This 
was placed outside the nest at 8.15 p.m. An egg from Nest 34 
was treated similarly and left beside its own nest. Next 
day at 9.30 a.m. the " monstrous " egg had been replaced in 
Nest 6 and was quite warm. The one outside Nest 34 had 
rolled down a slope; evidently the bird had tackled it, but 
it had got out of control and been left. Here it would seem 
that the abnormal shape of the eggs, the colour and tone 
being normal, did not deter the Plovers from retrieving them. 

The acceptance of the extra (" dummy") egg by the 
owners of Nest 19 and the attitude of the owners of various 
other nests towards eggs placed outside raised the question 
of arithmetic—could Ringed Plovers count ? That other 
birds can do so is suggested by cases where they have 
continued to lay far more eggs than their normal clutch 
when ,eggs have been abstracted from the nest before the 
clutch was complete : cf. The British Bird Book, Vol. II., 
p. 200, re " Great Tit." I made several tests on this point. 
An egg from another nest was placed outside Nest 16, which 
contained a full clutch of four. Quite quickly the owner of 
the nest fetched in the alien egg and sat on the five eggs. 
Again, two alien eggs were placed in Nest 24 ; when the nest 
was visited two hours later all six eggs were quite warm, 
having been brooded. In another case an alien egg was 
placed outside, and later the bird was disturbed from the 
nest, which contained five eggs which she had been brooding. 
If the birds knew how many eggs they had, why the neglect 
to bring in their own fourth egg from where it lay not many 
inches away ? And if they can count, why take in a fifth 
and a sixth egg when they already had their full clutch ? 
Was it acquisitiveness or the maternal instinct which caused 
them to take the extra eggs ? 

As neither appearance nor weight seemed to be important 
as recognition factors, there remained smell as a possible 
means of recognition. The faint, but perceptible, natural 
odour of the Ringed Plovers' eggs must be familiar to their 
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owners. Eggs handled by a human being must have acquired 
a different and distinct smell, which we would think was 
easily detected by the bird, but which does not prevent it 
from continuing to sit on handled eggs. The paint used 
for the coloured egg experiments had a decided smell; the 
smell of the wax of the " dummy " egg was quite strong, 
and more decidedly so was the plasticine used for altering 
the egg shapes. Yet none of these alien smells prevented 
the retrieving or acceptance of the affected eggs. Besides 
these smells, inevitable to the preceding experiments, various 
strongly smelling substances were smeared over different 
eggs. The strongest of these, humanly speaking, was the 
pungent oil of orange skins. Not one of these seemed to 
matter in the least; the birds were never deterred by any 
smell of whatever kind from resuming their brooding, and 
the egg doctored with oil of orange and placed outside the 
nest was retrieved by its owner in less than fifteen minutes. 
One therefore must conclude that the sense of smell in the 
Ringed Plover is either very deficient or altogether absent, 
or that the odour of the egg, whether native to it or not, 
has nothing to do with " egg recognition." 

Mention has been made of two cases where the bird 
brooded, for a short while, an egg placed outside the nest. 
This pointed to the egg and not the nest being the important 
thing. To test this, the four eggs of Nest 20 were moved 
six inches and placed in a shallow scrape, the proper nest 
being obliterated. The new position was accepted and the 
eggs brooded there. The eggs were once more moved six 
inches, and again and again, until they had been moved a 
full three feet. The new nest at each move was accepted, 
and the nest was left in its last new position, the owners 
sitting happily, until in the due course of twenty-two days 
the young ones were hatched safely. 

I had been indebted to Mr. Hughes of Aberdovey for a 
theory that the Ringed Plover keeps its eggs, invariably, in 
the positions of the cardinal points of the compass, so I took 
this opportunity of putting this theory to a fairly complete 
test. At the same time each day, as nearly as possible, a 
round was made of a number of nests, 121 visits in all being 
paid. To check the possibility that egg positions might 
vary with the time of day, visits were made to some nests 
several times during the twenty-four hours. At each visit 
the eggs were carefully placed off the " cardinal points", 
i.e., their major axes were aligned N.E., S.W. and N.W., S.E. 
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At the next visit note was taken as to whether the eggs were still 
in this position, or whether they had been moved, and, if so, 
how much. The detailed results will be found further on. 
Meanwhile, it may be interesting to note that while some 
birds, almost invariably, changed the positions of the eggs 
so that in their new position they occupied the " cardinal 
points " of the compass, others seemed quite casual about 
the matter. For instance, Nest 39 when found on April 26th 
had three eggs. Next day a fourth egg had been laid, and 
the clutch had been arranged by the bird exactly on the 
" cardinal points". I disarranged these eggs, placing them 
with their axes N.E. and N.W. Visiting the nest on April 
28th I found the eggs had been replaced on the " cardinal 
points". Disarranging them, I again placed them N.E. and 
N.W., and on April 29th they were back again N. and S. 
Once again I disarranged them, placing them N.E. and N.W. 
and for twelve days, with the exception of May 7th, I found 
it necessary to displace the eggs, for the owners had restored 
them each day to the " cardinal point " position. Again, 
from May 1st, when Nest 9 was found, seven observations 
were made. In this nest, when found, the eggs were not 
arranged on the "cardinal points", but each subsequent 
day the owners placed them in that position after my daily 
disarrangement. Similarly, Nest 10 had six days with the 
eggs in the N. and S. position, and one day when no change 
was made from my disarrangement of them. Now take the 
converse. Nest 2, out of seven visits, yielded four with 
the eggs arranged N. and S., and three when they remained 
N.E. and N.W. The owners of Nest 15 were no believers in 
the " cardinal point " system, for, when the nest was found 
on May 2nd, the eggs were arranged N.E. and N.W., and 
only once in six observations were the eggs found in the 
N. and S. position. Nest 4 followed a line of its own, for 
on five occasions out of eleven visits to the nest I found the 
eggs arranged N. and S., twice in the N.E. and N.W. position, 
and four times—and this was almost unique—the eggs were 
placed N.N.E. and N.N.W. 

The complete results of this series of experiments were as 
follows :•— 

Total observations 121, covering a period of thirteen days. 
Number of clutches restored by the birds to the " cardinal 

point " position N. and S. after being disarranged was 80. 
Clutches remaining in disarrangement N.E. and N.W. 

numbered 30. 
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Clutches nearly, but not quite, restored to the " cardinal 
point " position after disarrangement were n . 

From this it will be seen that the arrangement of the eggs 
on the " cardinal points " of the compass was easily the 
favourite position, and while not bearing out Mr. Hughes's 
" invariably ", shows there is much to be said for his theory. 

I should perhaps recall, as is well known, that birds sit 
most often facing the wind. The possibility that this habit 
might have some bearing on the position of the eggs naturally 
occurred to me : consequently, every day the direction of 
the wind was noted, but without yielding, in result, any 
apparent connexion between the two. 

The evidence secured pointed to an absence of systematic 
" rotation " of the clutch or of the individual eggs, though 
it must be said that the experiments on these points were not 
extended enough to be conclusive. The method used to get 
the necessary information was to mark the eggs in four 
nests, 8, 15, 24 and 17, with the figures 1, 2, 3, the fourth 
egg being left blank. The egg numbered " one " was placed 
to the north, number " two" to the west, " three" to the 
south, and " blank " to the east. This was done on May 
10th. With one or two exceptions the nests were visited 
daily for six days, the following table showing the results :— 

Nest 8 

.. 15 

„ 24 

» J7 

It will be seen that in Nest 8 the eggs were moved irregularly ; 
in Nest 24 not at all until the fifth day, and then given one 
turn ; in Nest 17 they were not moved at all; and in Nest 15 
the clutch was found moved one full point to the right on the 
13th, moved half a point and mixed the following day, and 
mixed again on the 15th. 

May 10th 
1 

2 0 

3 
i 1 

2 0 

3 
1 

2 0 

3 
1 

2 0 

3 

n t h 
1 

0 3 
2 

Not 
visited. 

1 
2 0 

3 
1 

2 0 
3 

12th 
3 

1 0 
2 

2 

3 1 
0 

1 
2 0 

3 
1 

2 0 

3 

13th 
0 2 
3 1 

3 1 
2 0 

1 
2 0 

3 
1 

2 0 

3 

14th 
2 

3 0 
1 

3 2 
1 0 

0 

1 3 
2 
1 

2 0 

3 

15th 
0 

2 3 
1 

Not 
visited. 

Not 
visited. 

1 
2 0 

3 
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Nothing final could be arrived at in regard to the turning 
on their axes of the individual eggs. In some of the nests 
they were found to have been revolved, but in others the 
same side remained uppermost all the time. 

The eggs in another nest were arranged with the small 
ends outward at 8 p.m. At i p.m. the next day one egg 
only had been reversed, but one hour later all had their 
small ends to the centre. From this it seemed more probable 
that the eggs found their own way back to the normal posi
tion during the shuffling of the bird and its more frequent 
movements during the daytime than that they had knowingly 
been replaced by the bird itself. 

Unfortunately, the statement that eggs hatch out in a 
fixed order, that is to say, the easterly egg first, that on the 
south next, then the westerly egg, and lastly the one to the 
north, did not come to my notice in time to put this theory 
to the test. Its truth depends on each egg remaining always 
in the same position in the nest during incubation. The 
fact that the positions of the eggs change as a rule from day 
to day seems to disprove the theory, but it would be interest
ing to hear from anyone having made any experiments in 
connexion with this point. 

To sum up, from the " retrieving" experiments it is 
obvious that the Ringed Plover cannot recognize its egg 
offspring, and that its intelligence is not of a high order. 

There would seem to be some evidence that these birds 
are colour-blind, and it is probable that they see a world of 
grey tones, or, at any rate, of various tones of one colour, 
using the word " tone " with the meaning given to it by 
artists, and not as it is used by ladies and drapers. This 
seems likely from their acceptance of brightly coloured 
eggs and their ignoring those of the same colour and tone 
as the surrounding stones ; also, it is borne out by their 
retrieving the yellow egg earlier than the blue and red, for 
the tone of this egg approximated more closely to the tone 
of the real eggs than did the darker tones of the blue and 
red eggs. This theory, too, explains the total rejection 
of the egg-shaped stone when it was its own dark tone, and 
its acceptance when painted the same tone and colour as 
the eggs, although its weight and shape were so different. 

Incidentally, it may be noted that the bright colours did 
not act as "warnings" or "deterrents". 

The Ringed Plover would seem to be devoid of a sense of 
smell; the smells used during the experiments, whether subtle 
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or strong, obviously having no disguising or repellent effect. 
If one may argue from human experience (a most dangerous 

practice in ornithology, too often indulged in), just as blind 
persons develop an acute sense of hearing and an abnormal 
sense of touch, so the lack of a colour sense and the absence 
of the power of smell may, in the Ringed Plover and with 
other birds, be a stimulus to their senses of sight and hearing, 
and the wonderful efficiency of these senses be a compensation 
for the absence of the others. 

Evidence seems fairly strong in favour of the " cardinal 
point " placing of the eggs, though not, I think, absolutely 
conclusive. 

Systematic " rotation " of the clutch and of the individual 
eggs on the evidence is not proved, though it is clear that 
" movement", as distinct from "rotat ion", usually takes 
place. 

On the other hand, as the eggs are certainly not kept in 
the same place in the nest, the theory of the " order of 
hatching " can hardly be maintained. 

Final!}', it may perhaps be well to say, to allay any fears 
which may be raised as to the effect of the experiments on 
the birds and eggs, that out of the large number of eggs— 
157—under review the following casualties occurred : Nest 2, 
four eggs taken by rats ; Nest 22, three eggs found chilled in 
tide drift after abnormal high tide ; Nest 30, four eggs dis
appeared, visitors suspected; Nest 21, four eggs, three 
hatched, one infertile egg left. All other eggs hatched out 
safely. 



British Birds, Vol. XXV., I'l. 2. 

RINGED PLOVER : Upper : Sand-hidden nest discovered. 
Middle : Probing in sand for hidden eggs. 
Lower : Kicking sand awav, 

(Photographed by George Murples.) 
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RINGED PLOVER : Upper : Digging out second egg. 
Middle : Second egg extracted. 
Lower : Proceeding to brood. 

(Photographed by George Marples.) 
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