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THE GREAT CRESTED GREBE ENQUIRY, 1931, 
(PART IV.}* 

BY 

T. H. 1IARRISSON AND P. A D. HOLLOM. 

VII.—RELATIONS {Continued). 

(b) Territory. 
(i) General Considerations.—The tendency of any species to 

establish an exclusive territory, into which no other bird of the 
same species may enter, is of extreme importance in controlling 
the numbers and distribution of the species. This is well 
demonstrated by Great Crested Grebes, where a pair occupy 
a small lake, say seven acres, and other birds may arrive with 
the intention of breeding. Normally the first pair attack the 
intruders, persistently driving them round and round for days. 
Usually this lasts for a week or so (as much as seven weeks in 
two cases) after which the extra birds leave—for nesting under 
such circumstances is somewhat difficult! Cases of this sort 
are common in the southern counties, where there is only a 
moderate vegetation and fish supply on the ordinary lake. On 
larger lakes the same thing is found—for instance at Gatton 
(Surrey) and Virginia Water (Berks.) where, despite the large 
population, there is a clear territorial definition between each 
pair, with only a few areas of overlap which appear to be found 
in many species. Throughout England south of a line 
" drawn from the Wash to the Severn " it is usually true to 
say that the unit area of territory is somewhere about seven 
acres at the present time (1931), so that all things being 
equal a lake of 50 acres will tend to hold seven pairs ; there are, 
of course, variations on both sides of this ; unsuitable con
ditions may greatly reduce the density. 

It is curious that in Norfolk, especially on the Broads, terri
torial struggles are more conspicuous than in any other county. 
There is almost day and night combat there, adjacent pairs 
constantly squabbling. This is undoubtedly due to the large 
numbers breeding, which have nearly reached saturation 
point. Only by constant warfare can individuals maintain a 
sufficient amount of feeding ground upon which to feed them
selves and their young. Further, the advent of extra pairs 
would decrease proportionately the amount of food available 

*This Par t completes the Report, and Separates will be obtainable 
from the publishers after the publication of this issue at the price 
of 2s. 6d. See advertisement on the cover. 
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for all concerned, and this might prove disastrous ; therefore 
extra pairs must be kept out by the watchful efforts of each 
pair over its own piece of water. 

On a few lakes in Cheshire, Yorkshire and other counties, 
territory (in the understood sense of the word) has largely 
disappeared and numbers of pairs feed and breed without 
hostility. Particular examples of this (in certain years) are 
Fritton (Suffolk), Fairburn (Yorks.), Rostherne and Tatton 
(Cheshire), Blagdon (Somerset), and Swithland (Leicester). 
In Warwick where numbers of pairs breed they are free to 
wander all over the lakes but they respect each other's nests. 

Food-supply is undoubtedly the major factor in controlling 
territory, and under special conditions very small lakes may 
be colonized even in southern England—such as Blackpit 
(Bucks.) 3.5 acres, Latimer (Bucks.) three acres, Lindridge 
(Warwick) three acres and Island Pool (Worcs.) four acres. 
Mere pressure of numbers may make it essential for birds to 
attempt nesting on small lakes which are not really suitable ; 
the birds have got to go somewhere. Similarly, pairs may 
increase on a lake against all the efforts of the former pairs ; in 
such cases a margin of safety for the adults is always assured, 
because in any food shortage or other trouble the young will be 
the first to suffer. Often the numbers increase on a lake in this 
way to beyond the normal density ; a bad year—drought, food 
shortage or exceptional rain—means disaster, and a decrease 
back to the old numbers follows. This is demonstrated over 
and over again in our county figures. The final development 
of atrophied territory is a system of colonial nesting. 

(2) Colonial Nesting.—Only under ideal conditions, more 
or less stabilized, can territory so far relax as to enable 
completely free association in a true community. The most 
striking community in the British Isles is that recorded in 
Ireland by C. V. Stoney and G. R. Humphreys (B.B., XXIV., 
p. 170) : in one sedge clump, 15 by 12 yards, about 29 nests of 
Great Crested, Black-necked and Little Grebes were found ; in 
another 30 nests. In other places on this lake there were 
similar crowded nests of Great Crested and Little Grebes 
alone, the former much the more abundant. 

The only true case of colonial nesting in England is that of 
Stanford Reservoir (Northants.) another very shallow water ; 
in 1930, eighteen months after the filling of the reservoir, and 
although there was hardly any cover, ten or twelve nests 
were counted in a compact group and others only a yard or 
two apart; forty-four adults were present in June, .1931. At 
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Fairburn (Yorks.) this colonial condition has nearly, but not 
quite, been reached; Fairburn also is very shallow and of 
recent formation—two factors of probable significance. At 
Hornsea (Yorks.) six nests with eggs were found within six 
yards during 1887 (Zool., XL, p. 304). 

Interesting as throwing light on the development of a 
colonial system are notes on a furious territorial combat on 
the Lower Bittell Reservoir (Worcs.) in 1921. Four pairs had 
tremendous battles in an attempt to occupy a creek with 
willow anchorage ; after constant hostility three pairs finally 
established themselves, nesting only two yards apart, the 
closest ever observed in Worcester (H. G. Alexander). No 
cases of colonial nesting are known in Wales, Scotland or 
Italy. Fr. Haverschmidt informs us that despite the large 
numbers in Holland the only colony is at the mouth of the 
River Ijsel (" Keteldiep ") in the Zuiderzee, in fresh water. 
This is not a large colony and probably holds about 25 pairs ; 
there is a note of it in Ardea, XVI. (1926), p. 82. 

Several remarkable colonies in Sweden eclipse all other 
records of this sort, although the species was rare in Scandi
navia until 1880. Hundreds nest, and have done so for many 
years, in the province of Vastergotland and on Vanern and 
Storsjcn. At Grumsfarden, in south Varmland, where two 
pairs bred in 1858, five hundred were counted in 1900. At 
Lake Vallentuna one hundred Grebes may be seen together 
at one time, and one year in one inlet of the lake not less than 
1,500 eggs were taken ! This astonishing colonial abundance 
has been a feature of the country for more than forty years, 
and has been fullv described bv Lonnberg, Jagerskjold and 
Kolthoff. 

In Tibet large numbers breed colonially on the Kala Lake, 
and F. Ludlow examined a closely packed colony of 50 nests 
some 200 yards from the shore in 1924 (and again in 1926). 
The nests were covered as in England and nearly all had four 
eggs. On several nests male and female were observed sitting 
side by side—a habit unknown in Britain. This again is 
apparently a shallow lake. Similar nesting is reported from 
the Yamdrok Tso (F. M. Bailey), and from the lakes of 
Sughuchak, west of Yarkand in Chinese Turkestan (Stray 
Feathers, IV., p. 203). 

In his study of the high altitudes in Ladakh and Sikkim, 
Col. R. Meinertzhagen found a colony of fifty-eight pairs on 
the Tso-Kar Lake at 14,900 feet. There are no reeds of any 
kind on this lake, and nests are very conspicuously placed 
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twenty to one hundred yards from the bank, in two to four 
feet of water. Some nests were touching. Stomachs of three 
birds examined contained nothing but Gammarus. 

So that in Asia and India we have the same species and 
sub-species, Podiceps c. rristatus, forming colonies on just 
the same sort of lake as in Europe—shallow water, often with 
hardly any cover and only weeds for anchorage. Obviously 
depth is the vital factor here, cover of little importance. 

(c) Relations with Other Species.* 
In spite of many cases of the Great Crested Grebe existing 

with other species in various relations in different parts of 
the country, the bulk of the information shows it to be a 
friendly, rather placid bird, seldom the aggressor except under 
provocation. During the period when the nesting area is first 
taken possession of, and the right to nest there established, the 
Grebe is more sensitive ; later, when the position is secured, 
any species may pass unmolested. With such a powerful and 
deadly torpedo method of attack protection should be easy. 
But records show that the birds are singularly incapable of 
defending their own nests against the two main enemies— 
Swans and Coots—a weakness which may be in some measure 
explained if it is allowed that from beneath the surface the 
bird has some difficulty in discriminating between its own nest 
and the attacking party, especially if this is among reeds and 
against the light. There are pathetic records of Grebes watch
ing Coots pulling their nests to pieces, and apparently unable 
to do anything about it. 

In considering the following records of relations, it must 
always be remembered that positive data tends to be men
tioned while negative data does not, and that negative data 
is not fairly represented in many cases. 

(i) Coot (Fulica atra).—Coots are probably the worst 
enemies, but their attacks are almost entirely on nests and 
eggs, seldom on young and adults. We have received reports 
of aggression by Coots at twenty-one lakes, friendly relations 
at ten, neutral at seven, and attacks by Grebes at four (all 
cases where Coots came too close to nests). 

At Woburn (Beds.) and four lakes in Somerset, and at 
Eywood (Hereford), an increase of Coots about 1927 caused 
corresponding decreases of Grebes, Coots becoming a positive 
menace. But at Island Pool (Worcs.) and Hornsea (Yorks.) 
a decrease in Coots during 1927 led to an increase of Grebes. 

* Written in conjunction with J. C. S. Ellis. 
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At Thornycroft (Cheshire) Coots are presumed to have driven 
away Grebes in July. But the main effect of this aggression 
is not so much a decrease of Grebes as the constant destruc
tion of nests and eggs. Thus at Woburn (Beds.), Swithland 
(Leics.), Stanford (Northants) and Ragley Park (Warwick) 
nest-material is stolen. At Dunorlan (Kent), Burley (Rut
land), Rock Pond (Notts.), Crabbett (Sussex) and Lower Bittell 
(Worcs.) eggs broken or stolen. Slight interference is noted at 
Elstree (Herts.) and a Coot was seen to eat the old egg-shells 
from a Grebe's nest on June 18th at Great Hallingbury (Essex). 

In Somerset an extraordinary state of affairs prevails. 
At Litton on two occasions Coots caused Grebes to desert by 
laying in their nests after the Coots' nests had been destroyed, 
and in 1929 prevented breeding altogether. At Marston 
since 1927 Coots have persecuted Grebes mercilessly and pre
vented them from becoming established. At Blagdon on 
May 9th an adult Grebe was dead beside its nest, probably 
killed by a Coot. On June 20th a Grebe was incubating seven 
eggs of a Coot in a Grebe's nest, and covered the nest when it 
left; and a few days later another Grebe was incubating two 
eggs of a Coot in a. Grebe's nest. Further, on May 27th, 1919, 
a Grebe's nest held three eggs—two Grebe and one Coot; in 
1930 a nest contained five eggs—three Grebe and two Coot. 
Finally, to confirm the absolute insanity of the two species in 
Somerset, both in early June, 1930 and 1931, a Coot turned 
out the eggs from a Grebe's nest and incubated its own there.* 

The only cases of Grebe attacking Coot are where the latter 
have come too close to a nest, and have been mildly repulsed. 
This has been noted at Luton Hoo (Beds.), Lower Bittell 
(Worcs.), Fritton (Suffolk) and Ripley (Yorks.). Relations 
are noted as friendly or neutral at several Cheshire meres, 
Esthwaite (Lanes.), Ravensthorpe (Northants), in Notts., 
Chard (Somerset), Slaugham and Warnham (Sussex), several 
lakes in Warwick and at Bretton (Yorks.). At Fleet Pond 
(Hants.) and Burghley (Northants) Coot and Grebe nested 
side by side. 

There would seem to be four main phases of Coot aggres
sion :— 

(1) Digging at Grebes' nests without doing any damage. 
(2) Looting nests for material. 
(3) Pulling nests to pieces. 
(4) Destroying the eggs. 

•These data arc sent by I.. P. Ashton, J. Birkett, L. A. Hawkins, 
S. Lewis, C. J. Pring, W. C. Taunton and A. Tyte, 
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(i) and (2) can be explained as natural actions on the part 
of Coots hunting for food and nest material, merely not appre
ciating any special difference in nor feeling any special respect 
due to the Grebes' nests as compared with adjacent vegetation; 
(3) and (4) might well be exuberant developments of (1) and 
(2), and the way in which the eggs are often broken without 
being eaten or removed to some extent confirms this hypothesis. 
No specific hostilit}' would be involved in these apparently 
hostile actions. They would be the simple expressions of the 
Coots' ordinary habits, irrespective of property and not appre
ciating the significance of that property unless and until they 
were driven off it by the " rightful owners". After all, birds 
do not. involve themselves in questions of morality or legal 
ownership. We stress the point because we think tha t there 
is little evidence of what a human being calls " hostility " i n 
all this and that several interpretations are possible. We wish 
to make it clear tha t when we use the word " hostility " we 
use it with these limitations. Ornithologists are much too 
ready to favour a simple (and often erroneous) anthropo
morphic explanation. Only when Coots become too numerous 
do they normally affect the Grebes ; then the Grebes, as the 
less aggressive species, invariably suffer. But^where there is 
no pressure Coots and Grebes are often perfectly f r i e n d l y -
there is then no point or purpose in " hostility". 

(2) Mute Swan (Cygnus olor).—Second to the Coot as an 
enemy is the Mute Swan. Coot aggression is mainly confined 
to nests and eggs. Swans, on the other hand, persecute adults 
and young. Of reports received, Swans are the aggressors on 
twenty-three lakes, relations are friendly on fourteen, neutral 
on three, and Grebes seen to at tack Swans on two. 

Swans are not known to kill Grebes at any age. Their 
main influence is through pet ty persecution, which may result 
in Grebes deserting the lake or failing to rear young. There 
is one case of a Swan breaking eggs a t Stubben Court (Derby), 
and others of destroying nests at Knowsley (Lanes.) and 
Belvoir (Leics.). Grebes were driven off the water or pre
vented from nesting at Southill (Beds.), Llangorse (Brecon), 
Hardwick (Derby), Wormleybury (Herts.), Ditchle}' (Oxon.), 
Longford and Walcot (Salop), Ripley (Yorks.) and in the 
Lake District. Big increases of Swans corresponded with 
disappearance of Grebes at Thoresby (Notts.) and Malham 
(Yorks.). Conversely, at Belvoir (Leics.) the elimination of 
Swans was followed immediately by a considerable increase 
of Grebes (The Duke of Rutland). Grebes were harried by 
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Swans at Braydon (Wilts.) and Lower Bittell (Worcs.). The 
two species avoid each other at Rostherne (Cheshire), Fritton 
(Suffolk) and. Bretton (Yorks.). They are friendly at Luton 
Hoo (Beds.), Tabley and Redesmere (Cheshire), Ewhurst 
(Hants.), Whitemere (Salop), Dimmingsdale Pool Hall (Staffs.), 
Redgrave (Suffolk), Slaugham, Fen Place and Warnham 
(Sussex), Berkswell, Coombe, Packington and Edgbaston 
(Warwick). Also at Thoresby (Notts.) the two nested twelve 
feet apart, though an increase of Swans was detrimental to 
Grebes here ; at Luton Hoo nests were within two yards and 
at Pool Hall within ten feet. Finally, Grebes have been seen 
to attack Swans at Longford (Salop) and Ravensthorpe 
(Northants.), this last a report at second-hand. 

(3) Canada Goose (Brmia canadensis).—This introduced 
species has spread a good deal in England during the past 
few years, and continues to do so in the southern counties 
and elsewhere. Aggressive actions directed against Grebes 
are reported from Tingrith (Beds.), Grebes driven off in June, 
1931 ; Woburn (Beds.) and Walton (Yorks.) have caused a 
decrease ; Ripley (Yorks.), Grebes driven off in 1920 ; Great 
Hallingbury (Essex), chase Grebes. The two species avoid 
each other and are neutral at Gatton (Surrey) and Bretton 
(Yorks.), while relations are said to be friendly at Tabley 
(Cheshire), Ewhurst (Hants.), Holkham (Norfolk), Redgrave 
(Suffolk), and Godstonc (Surrey). As long as there are not 
too many Canada Geese they are not troublesome. 

(4) Mallard {Anas platyrhyncha).—There is one record of a 
Grebe torpedoing a Mallard which came too near a nest at 
South Walsham (Norfolk), but elsewhere relations are perfectly 
friendly. Only when several hundred hand-reared duck are 
turned down on a lake during the summer are Grebes affected 
in any way ; then they may be crowded out and compelled 
to leave. This has happened in the last three years at 
Osmaston (Derby), Gatton (Surrey), Shillinglea (Sussex) 
and Sandringham (Norfolk) ; at the last a pair appeared 
the first year Mallard were not artificially reared and went 
when numbers were reared again in the following year. 
The only known case of aggression by Mallard occurred 
at Belton (Lines.) in 1900, when a Grebe's nest was usurped, 
the Grebes leaving forthwith. 

(5) Wigeon (Anas penelope).—One of the very few cases of 
a Grebe making a calculated attack on another species is that 
reported by A. K. Gibbon from Blenheim (Oxford). Early 
in 1927 a party of four or five Wigeon was seen to drift, 
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more or less asleep, close to a pair of courting Grebes. Both 
birds dived, and a moment later one Wigeon leapt into the air, 
beautifully torpedoed. Each was similarly treated until all 
had moved away. This amusing affair was probably more 
an outlet of erotic emotion, play and display, than anything 
else. 

(6) Tufted Duck (Nyroca fuligula).—Relations are friendly 
or neutral. The two do not commonly associate a t all closely, 
but tolerate each other. In Surrey both breed on several 
small lakes, and Tufted Duck may swim very close to Grebes 
and their young without any sign of suspicion or resentment 
on either side. 

(7) Common Pochard (Nyroca ferina).—As with other duck, 
relations are negative, but we have seen Grebes dive at them 
as if in play on the London reservoirs. 

(8) Common Scoter (Oidemia nigra), (9) Velvet-Scoter 
(Oidemia fusca).—These two ducks may often be seen in 
close association with Grebes at sea, particularly off the coast 
of North Wales, Northumberland and Kent (Dungencss). 
Also inland on the Cheshire meres. The Scoters are almost 
entirely mollusc feeders, so that there is no food competition 
with Grebes. 

(10) Ornamental Water-Fowl.—When numbers of exotic 
ducks and geese are turned on to a lake the effect may be 
damaging to other species, and Grebes have suffered in this way 
at several lakes in Bedfordshire and at Sunninghill (Berks.), 
when a vicious Indian Whistler drove a pair of Grebes off 
the lake. But at Holkham (Norfolk) large numbers of orna
mental fowl do not affect other birds. 

( n ) Little Grebe (Podiccps ruficollis).—It is unfortunate 
that little data is available on relations with the Little Grebe. 
It seems likely that it is the only species taking similar fish 
and insect food on inland waters. The scanty information a t 
our disposal (from Oxon., Berks., Bucks., Hereford and Surrey) 
suggests that to some extent the two tend to be mutually 
exclusive. The Dabchick is always more of a shallow water 
feeder and thus its feeding grounds are rather different. On 
fair-sized lakes with plenty of food all would be well. But on 
small lakes with moderate food-supply competition becomes 
more important. Certainly there is no direct hostility or 
aggression ; it is all a matter of the available supply, and if 
it is small the species which can get the most of it. In the 
present state of our knowledge further speculation is idle and 
probably incorrect. 
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(12) Red-throated Diver (Colymbus stellatus).—Grebes occa
sionally form a loose association with this and other divers at 
sea. They have been observed to do so in Kent, Norfolk, 
North Wales and the Channel. 

(13) Black-headed Gull (Larus r. ridibundus).—This Gull 
is commonly parasitic on various aquatic species, including the 
Great Crested Grebe. On the London reservoirs, particularly 
the Hampton group, they wait upon Grebes and viciously 
attack them about the head as they come up ; the Grebes 
may then drop their fish, regurgitate it, or dive again and be 
once more attacked. The Gulls will even perch on a Grebe's 
head for a moment. The same thing happens on several 
Cheshire meres. This is chiefly a cold-weather habit, some
what local; it seems to be developing and increasing in extent. 
Lakes with Gull colonies are usually unsuitable and too over
crowded for Grebes. But at Fairburn (Yorks.) and Scoulton 
(Norfolk) the two flourish side by side. 

(14) Moor-Hen {Gallinula chloropus).—Entirely friendly 
relations are found ; the Moor-Hen keeps to the water's edge 
and in its retiring way is no trouble. There is, however, one 
case of a Moor-Hen dispossessing a Grebe of its nest and 
building its own nest on top ; this was at Woburn (Beds.) 
prior to 1914 (Duchess of Bedford). 

(15) Other Species.—Neutral relations are noted with Cor
morant, Shag and Guillemot at sea. The depredations of 
Rook (1), Carrion-Crow (9), Hooded Crow (1), Magpie (1) and 
Heron (2) have been considered under enemies, and are not 
involved in the question of relations, as they are terrestrial 
species and the relation is wholly one-sided. We have seen 
Grebes in winter on the London reservoirs torpedo several 
species of duck, a Goosander (Mergus merganser) and a 
Slavonian Grebe (Podiceps auritns). 

(16) Summary.—These records can be summarized briefly 
by giving numbers of lakes at which different relations have 
been noted :— 

Species 

Mute Swan 
Canada Goose ... 
Mallard ... 
Other Ducks 
Black-headed Gull 
Coot 
Moorhen ... 

Grebe 
Molested. 

23 + 
5 
6 
2 

6 
2 1 

1 

Neutral. 

3 
z 
+ 
+ 
1 

/ 

Friendly. 

14 
5 

+ 
+ 

0 
1 0 4~ 
a-

Grebe hostile 
(nest 

protection). 
2 
o 
1 
1 
o 
4 
o 
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Thus the number of times when the Grebe is attacked to 
those in which the Grebe is the attacker is 64 to 8, or 8 to 1. 
And of the eight cases where Grebes attacked seven were to 
drive off birds close to the nest. 

Therefore it may definitely be said that the Great Crested 
Grebe is a friendly bird, mild and somewhat ineffective in 
protecting its own nest. Its formidable fighting equipment 
is comparatively useless against Swans, Geese, Coots and 
other aggressive species. 

(17) Competition.—The only inland aquatic species which 
has food-habits anywhere near those of the Great Crested 
Grebe is the Little Grebe. The smaller species probably 
suffers in direct food competition on small lakes, but the 
extent of this is at present unknown. All other species 
breeding in the same habitat take vegetable, mollusc or insect 
food, very little fish. Another obvious competition is for 
nest-sites. This occurs to a small extent with Coots and 
Swans, to a large extent between individual Great Crested 
Grebes, as discussed under " Relations " and " Territory " 
respectively. An important cause of competition appears to 
be purely numerical—if Coots, Canada Geese or Mallard be
come numerous they exclude other species by mere numbers 
and activities. 

The reason for the attacks of Swans is difficult to under
stand. They can gain nothing at all by driving the Grebes 
away. Their action may be a sort of perverted territorial 
instinct or merely the expression of a singularly aggressive 
and interfering nature. The fact that young Swans persecute 
the Grebes suggests the latter suggestion as the correct one. 
(d) Parasites. 

Major E. E. Austen informs us that the following Mallophaga 
have been recorded on Great Crested Grebes :— 

Menopon tridens Nitzsch. 
Colpocephalum doliutn Rudow. 
Degeeriella colymbina Scopoli. 

Of endoparasites a great number are known, but Dr. H. A. 
Baylis tells us that no useful summary can be made out in. 
the present confused state of knowledge on this subject. 

VIIL—NEST-HABITS. 
(a) Share of Sexes. 

Both sexes assist in all the nesting processes, but the male 
is undoubtedly the harder worker. There is a definite 
division of labour in feeding the young. At first the young 
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are mostly carried by one sex (the male according to C. j . 
Patten and T. A, Coward, the female in our Surrey observa
tions) and fed by the other, but after about a week the male 
and female tend to feed different young. All the young may 
go about together, they may all attempt to take food from 
the same adult; careful observation shows, however, that 
nearly always each parent deliberately feeds one or two young 
and no more, so that there is a definite distinction between 
"male's young" and "female's young". If there is only 
one chick the male tends to do most of the feeding. 

On June 26th, 1920, two male Grebes were seen sitting on 
the same nest at Blagdon, Somerset (S. Lewis). There are 
no records of one parent disappearing and the other continuing 
to nest unaided ; it is doubtful if this would ever occur in 
view of the interdependence of the sexes. But a curious 
record comes from Bretton (Yorks.) where a female continued 
to sit on two eggs for nearly seven weeks after the other egg 
had hatched ; during the whole of this period the male was 
only once seen to approach the nest, and he took over the 
whole business of feeding the youngster (J. C. S. Ellis). 
Julian Huxley has stated that the female attends to all the 
young when they are well grown, but this is certainly incorrect 
of all cases observed during 1931. Indeed, we have seen the 
male attack and drive away " the female's young " and 
vice versa. 

The young begin to have some idea of diving when about 
six weeks old, but do not feed themselves until about nine 
weeks. The parents teach the young to dive by dropping 
fish just as the young are about to take them ; the young may 
continue to be fed long after they can feed themselves. Young 
bicker between themselves, and chicks a week old may make 
furious attacks upon each other. After about two weeks the 
adult gets tired of carrying the young, and constantly jerks 
the chicks off its back into the water, until they gradually 
weary of trying to get on (though they continue with heart
breaking persistence, scrambling up by the parent's rump, 
only to be thrown off a few seconds later). It seems possible 
that the birds pair for life, though there is no direct evidence 
on this point. 

(6) Courtship. 
Courtship has been very elaborately studied by Julian 

Huxley, Edmund Selous and others. A few points remain to 
be made, and have some significance in connexion with this 
enquiry. The bowing, bill crossing, weed display, ghost-dive 
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ceremony is well known, but it is not confined to the courtship 
season. Traces of it appear at all seasons, sometimes at un
expected moments, and we have seen a type of courtship in 
December. Birds are often seen going through courtship 
ceremonies at sea in February, and after eggs have been laid 
inland in spring. Courtship should be considered as a link, 
a constantly renewed protestation of faith, as well as an affair 
of mate selection. Fighting during the spring contains many 
courtship gestures, as do all expressions of anger and fear. 
This is clearly brought out in D. Gunn's account of fighting 
methods in the Great Crested Grebe {Brit. Birds, XXII., 
pp. 26-30). 

(c) Nest-Sites. 
In general nests are placed in sedges and reeds at the water's 

edge. The type of cover used may have a big effect in the 
date of laying and hatching—as much as six weeks in Norfolk 
—according to the length of time it takes to grow. In 
Cheshire, Essex, Warwick and elsewhere, where there is no 
cover and the water is favourable, the first clutches are often 
unsuccessful because the eggs are too exposed and obvious. 
In Worcester nests are often unsuccessful until mid-June, 
when Polygonum amphibium is well grown. On the Broads 
they tend to nest far back in thick Phragmiies communis. 
Nests are often attached to the trailing branches of willows, 
alders and other trees touching the water. In Northamp
ton and Leicester nests are commonly placed in very obvious 
localities. In the absence of any anchorage nests may be 
placed in remarkable places—for instance on top of the concrete 
banks at Staines and Barn Elms Reservoir (London), on rafts 
at Leg-of-Mutton Pond, Woburn (Beds.). In 1899 there was a 
nest in a tree stump at Redesmere, Cheshire, where there is 
plenty of cover. These freak cases only occur when there is 
much local pressure, which is nearly always confined to 
reservoirs frequented by Grebes. The species can adapt 
itself to almost any circumstances. 

There is hardly any cover other than Polygonum amphibium 
which does not come up until May at Lower Bittell Reservoir 
(Worcs.) where nests are quite exposed in almost open water. 
Polygonum and flowerheads are used at Shearwater (Wilts.). 
At Blagdon Reservoir (Somerset) pairs nest in the beds of 
giant rush, which is mostly unsuitable for nest material, so 
that much moss is used ; at Barrow Gurney Reservoir 
(.Somerset), where there is no cover or vegetation at all, moss 
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is also used. Startop's End Reservoir (Herts.) has for its only 
cover a bed of Glyceria, where a pair often nests ; nesting occurs 
in Persicaria, which grows rather late and delays nesting at 
Walton Reservoir (Cheshire). At Hawley Pond (Hants.), 
Coombs Reservoir (Derby), Dowdeswell Reservoir (Glos.), 
persistent efforts at breeding are rendered useless by the lack 
of anchorage. At Stoke Newington Reservoir (Middlesex) a 
nest was to be seen gently wandering all round the reservoir 
in 1929. 

(d) Nesting Dates. 

There is a remarkable range in nesting dates for this species, 
eggs being recorded in mid-March, young still being fed in 
mid-November. Two nests were reported on February 21st, 
1921, on the Broads (Brit. Birds, XV., p. 290), this remark
ably early date being attributed to a special drought. Dates 
fluctuate largely in accordance with the nature and growth of 
available cover and rise and fall of water-level. But where 
suitable anchorage can be obtained, many nests are uncon
cealed when plenty of cover is available. This suggests that 
cover is only one of several factors which affect nesting dates. 
Records over a number of years show that nesting is consis
tently several weeks earlier at Eynsham Hall than at Blen
heim Lake—less than three miles away (Oxford Ornithological 
Society). Possibly the hatching of the fish fry is a controlling 
factor. There appears to be no marked tendency for later 
nesting in the north, nor any noticeable difference in highland 
and lowland counties. Early nesting occurs mainly on 
sheltered lakes with a variety of cover and food. 

Late nesting is largely due to constant interference. Few 
birds are more persistent in their a t tempts to breed in the 
face of every adversity. During 1931 records of the same pair 
making three at tempts to hatch off came from Ruislip Reser
voir (Middlesex), Lower Bittell Reservoir (Worcs.), Burley-
on-the-Hill (Rutland) and Burghley House (Northants.). A 
new nest is very quickly made—at the rate of 100 cargoes an 
hour—and finished in less than one day, and the building of 
cock nests or spare nests in advance is noted by E. Selous 
(Bird Watching, rqoi) . 

(e) Incubation. 

The sexes share incubation which (according to four records 
received in 1931) lasts for 27-29 days. The eggs seem to hatch 
in quick succession although they are usually laid on alternate 
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days. Incubation sometimes (but not necessarily) begins 
with the first egg. In most cases the eggs are covered with 
weeds by a few rapid strokes of the bird's bill as it leaves the 
nes t ; this egg-covering is not used as an aid to incubation, 
as is often supposed. A male has been observed to sit regu
larly on covered eggs and to perfect the covering of the female 
which had left in a hurrv and covered the nest badly (ZooL, 
XII I . , p. 18). 

{/) Number of Eggs. 
Of about one hundred records sent in, clutches of four were 

in the majority, three being also numerous, several fives and 
two sixes noted ; also ones and twos. Clutches of seven are 
very rare ; one was found at Weston Turville (Bucks.) in 
1907 (Brit. Birds, I., p. 327), and in 1908 and 1909 a clutch 
of six was laid at almost the same spot as the 1907 nest. Of 
fifty-one nests examined in Somerset during recent years by 
L. A. Hawkins, one, at Blagdon, contained seven eggs. The 
average of 100 British eggs given by Jourdain is 54.8 x 36.7. 
Maximum 62.7 X 37.8 and 46.5 X 39 ; minimum 46.5 X 39 
and 55.3 X 34 mm. 

(g) Number of Young. 

County 

Leicester 
Shropshire ... 
Kent 
Lancashire ... 
Warwick 
Middlesex ... 
Lincoln 
Suffolk 
Worcester ... 
Hampshire ... 
Cheshire 
Hertford ... 
Surrey 
I Berkshire ... 
Somerset 
Wiltshire ... 
Vorks. 
Nottingham 
Essex 
Sussex 
Northampton 
Derby 
Buckingham 
Oxford 
Bedford 

age Young 
raised 
:>er pair 

2 . 6 

2 . 5 
2 .4 
2-3 
2 . 1 

2 . 0 

7.8 
1.8 
1.6 

i - 5 
[-4 
T-4 
J-4 
1 . 2 

1 . 2 

1 . 2 

I . I 

0 . 9 
0 . 9 
0 . 9 
0 . 8 
0 . 8 
0 . 7 
0 . 7 
0 . 6 

Number of 
pairs 

observed. 
18 
1 2 

8 
8 

.V 
9 

L7 
8 

1 0 

1 0 

1 2 

2 8 
2 9 

2 4 
18 
1 2 

b 
2 7 

19 
1 2 

5° 
1 2 

2 4 
8 

18 
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In addition, the single pair in Northumberland raised three, 
the single pairs in Gloucester and Rutland no young. This 
makes 431 pairs raising 589 young, an average of 1.3 young 
per pair. 

Three cases of five young were recorded—at Battlesden 
Park, Beds. (E. M. Nicholson), Compton Verncy, Warwick 
(R. Hudson), and Agecroft, Lanes. (A. W. Boyd). The last 
is about as unsuitable a locality as could possibly be imagined. 
Five young were also reared at Colnbrook By-Pass Gravel 
Pit, Bucks., in 1930, and the whole family were still present 
on October 81 h (Miss Longfield). Up to seven young have 
been reared by double-brooding in 1931, as discussed else
where. Often one chick is twice as large as another at three 
or four weeks old, though both were hatched, at most, one or 
two days apart. 

(h) Double-Brooding. 
There was at one time controversy regarding the possible 

occurrence of double-brooding in Great Crested Grebes. We 
have received twenty-five records of double-brooding, the 
majority of which are detailed and reliable. For past years 
these include Woburn (Beds.) several times, Osmaston (Derby), 
Braxted (Essex) 1929-30, Bonningtons (Herts.) 1928, Llyn 
Helyg (Flint) 1930, Bedgebury (Kent) c. 1926, Blackbrook 
and Staunton Harold (Leicester) both in 1930, Eynsham 
(Oxon.) 1927, Farncombe (Surrey) c. 1925, Burton Park 
(Sussex) 1928, and a lake in Warwick. 

There are ten records for 1931 as follows : 

Loscoe Dam, Derby ... 
Doffcocker Lodge, Lanes. 
Staunton Harold, Lcics. 
Holbrook Gardens, Suffolk 
Litton, Somerset 
Orchardleigh, Somerset 
Swinfen Hall, Staffs. 
Shearwater, Wilts. ... 
Dringhouses, Yorks. 

Young in each brood. 

3 and 2 
4 and 3 
3 and 3 
3 and 2 
2 and j 
2 and 2 
1 and 2 
1 and 4 
two pairs d-b. 

It is interesting to note this habit occurring in two con
secutive years at Staunton Harold and at Braxted, and also 
the recent tendency to double-brooding in Leicester and 
Somerset, the former having the highest young ratio in any 
county (2.6), the latter less than the average (1.2). It is 
rather remarkable that all the 1931 lakes above, except 
Staunton Harold, have been colonized since 1920. This is 
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probably important. For the occurrence of successful double-
brooding postulates plenty of food, good conditions throughout 
the season, and so on. Ordinarily any one lake with such 
optimum factors will hold a number of pairs. If colonization 
has been recent and there arc less pairs than the lake can 
actually support, a second brood of young can be reared ; 
this would probably be impossible if the lake had its full quota 
of adults. Moreover, these pairs reared an average of about 
2.5 young for each brood, which is equal to the second highest 
county ; the environment must therefore have been particu
larly favourable, even if each brood is considered separately. 

(i) Remarkable Behaviour on Land. 
An extraordinary case of courtship on land is reported 

to us by R. M. Garnett. On March i8th, 1922, a pair on 
a Cheshire reservoir left the water and got in to a 
marshy spit of land, where the male displayed, stretched to 
full height, lowered his bill until it rested along his breast, 
then lay in shallow water and stretched his head along the 
surface. 

At Rush Merc, Norfolk, a juvenile bird was picked up on a 
field beside the lake on July 21st, 1931 ; it was unable to move 
and had probably made a bad shot in learning to fly. It was 
put back, and became the centre of a lot of fuss among the 
other Grebes. 

On Fenham Flats, Northumberland, in December, 1931, a 
bird asleep on the tide was gently left high and dry (C. H. 
Hartley). 

At Bretton, Yorkshire, one nest is suspected of having a 
short approach partly across more or less dry land (J. C. S. 
Ellis). In the two cases of pairs nesting on the concrete 
reservoirs near London the birds had to shuffle up and down a 
sloping concrete bank with a gradient of about 1 in 3 ! 

(k) Behaviour at Sea. 
At sea Grebes commonly consort with Common Scoter 

[Oidemia nigra), Velvet-Scoter (0. fused) and Red-throated 
Diver (Colymbus stellatus), keeping close off shore and diving 
in 1-2 fathoms. Feeding periodicity is not so marked as 
inland, and birds feed irregularly all day. By February some 
may be paired and courting off shore, and there are several 
records of staying on until June. Dive times and habits are 
more or less as inland, and the species seems perfectly adapted 
to marine conditions, including very bad weather. 

o 
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IX.—SUMMARY AND CONCLUSIONS. 
i . The Great Crested Grebe Enquiry, 1931, proved 

successful as a nationally organized effort in co-operative 
work. At least 1,300 persons helped in making the census. 

2. Detailed data was obtained for every county in England 
and Wales, comparative information for Scotland (in detail), 
and many countries in Europe, Asia and Africa. 

3. The species is prehistoric in Britain and was probably 
widespread some centuries ago. 

4. I t was scarce by the second half of the eighteenth 
century, long before the shooting of British specimens had 
begun. 

5. From 1851 onwards there was a considerable killing of 
Grebes in England. There were about 42 pairs left in i860. 
The Protection Acts, 1870-80, somewhat altered this, but the 
increase began before protection. 

6. From 1880 onwards continuous colonization has taken 
place, the cumulative effect producing a graphic curve. 

7. The amount of spread each year is very variable and 
shows some tendency to a five to six year cycle. 

8. The increase has been widespread and European : it 
cannot be wholly a matter of human protection, and is 
probably part of a long term cyclic increase. 

9. Some counties have already passed their optimum 
period, while others have only just been colonized. 

10. There were about 1,154 to 1,161 breeding pairs in 
England and Wales during 1931. The total population, 
including non-breeders, was estimated at about 2,650 adult 
birds. Four hundred and eighty-nine occupied and 138 
deserted sites were reported. There were about 80 pairs in 
Scotland. 

11. The spread has in general been east to west, but 
Cambridge and Huntingdon held no pairs. South-west 
England has only recently been reached, the spread is, there
fore, slow. 

12. A comparison of 1930 and 1931 shows a decrease of 
55 pairs in 1931, yet 22 new sites were colonized. This 
suggests a number of ideas, notably that since 1925 the 
increase has been a movement from old to new sites, not 
really an increase at all. 

13. Deserted sites fall into groups, and may be considered 
as lakes that are unfavourable and are only attempted once 
or twice by prospecting pairs, and (the more interesting type) 
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lakes where the Grebes have left after many years' breeding, 
perhaps because they have greatly reduced the available 
food-supply. 

14. The whole increase is thus seen to be an irregular 
affair with many complications, past as well as present. 

15. Geological formations, with consequent effect upon 
drainage, animal and plant life, are found to be important 
in determining distribution. No other factors are commonly 
or widely met with as barriers, while the species displays a 
remarkable range of adaptability in food, nest-sites, territory, 
etc., under pressure. 

16. Three hundred and forty-seven non-breeding adults 
were found in 1931, almost entirely on large reservoirs. 

17. There appears to be a northerly movement at sea in 
winter, when the species is curiously scarce in many parts 
of southern Britain. 

18. Migration is continuous throughout the summer, and 
there is a marked May-June movement. The species is 
resident within the British Isles, but must move from inland 
to the sea in winter, returning inland February-March. 

19. The average weight is 2 lbs. 1 oz., males slightly 
heavier than females. 

20. A pair of Grebes with young are estimated to take 
300-630 lbs. of fish from a lake in one summer. The total fish 
consumption for England and Wales is estimated at 900,000 
lbs. a year. At least 40,000,000 and possibly nearly 
100,000,000 fish are believed to be taken. 

21. Proportions of diet vary a great deal locally, but roacli 
and perch seem to comprise most of the food. Other fish, 
insects, Crustacea, molluscs, newts, tadpoles and vegetable 
matter are also taken. 

22. Early morning and late evening are favoured for 
feeding, drinking mainly occurs after large fish have been 
swallowed. 

23. The average dive noted is 26 seconds, dive-speed 
2.4 m.p.h., flight-speed 37 m.p.h., and wing-beats per minute 
240-290. 

24. Preening is elaborate and is closely connected with 
feather-eating, a general habit in adult and young, with no 
obvious explanation, and perhaps psychologically developed 
from preening and courtship activities. 

25. Human interference is the main cause of recorded 
deaths (36 per cent.), fish (26 per cent.) being second, though 
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only operative in the chick stage. The complex interplay 
of mortality factors is considered in detail. 

26. Egg-covering and chick-carrying arc special habits 
closely associated with mortality factors. 

27. Territory is rigid, unless there is unlimited food or 
cover, when it may break down and develop into colonial 
nesting, though this is rare in Britain. 

28. Relations with other species are important in deter
mining numbers, especially Coots and Mute Swans, which 
damage Grebes' nests and young under some conditions. 
Relations with these and other species are considered in detail. 
The Grebe is seldom the aggressor unless its nest is threatened ; 
even then it can seldom protect the nest. The number of 
" attacked " to " attacking " records is 64 to 8. 

29. The reason for hostility is usually over-abundance of 
the other species (especially Coot), and not a question of com
petition or conscious hostility. But Swans appear to be un
necessarily aggressive. 

30. Courtship occurs at other than courting seasons, and 
is not wholly a pre-brecding display. Courtship gestures and 
sequences are found in almost every action. 

31. Male and female share breeding work throughout, and 
tend to develop " male's young " and " female's young " 
when the chicks are a week or two old. 

32. Nesting dates are affected by nature and growth of 
cover ; incubation is about 27-29 days, four eggs usual. 

33. The average number of young raised per pair during 
1931 was 1.3, Leicester highest with 2.6, Bedford lowest with 
0.6. 

34. Double-brooding is fairly common. Ten cases were 
reported in 1931, average 2.5 young in each of the two broods. 
All double-brooded lakes, save one, had been colonized since 
1920. 

35. Under exceptional circumstances Grebes will of their 
own accord go on land ; several cases are described. 
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CORRECTIONS AND ADDITIONS. 
p. 67, line 21, and p. 103, line 29. For " Condc "read " Conte". 
p. 69. Berkshire. H. J. R. Pease should be in italics thus, 
p. 69. Buckinghamshire. Wotton Park, pairs in 1931. 

For " 2 " read " 2 (?)." (B.W.T.). 
p. 70. Cheshire. For " Bosely Reservoir " read " Bosley 

Reservoir." (A.W.B.) 
For " Marbury Mere, Great Butterworth " read " Marbury 

Mere, Great Budworth." (A.W.B.) 
For " Wilton Flashes " read " Witton Flashes." 

(A.W.B.) 
" Not in 1931." Insert " Higher Peover, 1 pr. 1919 and 

probably other years." (J. J. Cash.) 
p. 71. Lymm Dam. For " driven away by boating " 

read " no attempt since 1920. Disturbed." (J. J. 
Cash.) 

For " Rhodes Heath " read " Rode Heath." (A.W.B.) 
For " Sir H. Crossley, Bart." read " Sir K. Crossley, 

Bart." 
p. 71. Derbyshire. For " Fifteen waters held 20 pairs " 

read " Sixteen waters held 21 pairs." 
p. 72. Osmaston Park. This locality should be included 

among those occupied 1931, when 1 pair nested. One 
pair present in 1930 but nesting not proved. (Miss K. 
Hollick and Miss J. Wright, per F.C.R.J.) 

p. 72. Devonshire. For " Two waters held 2 pairs " read 
" One water held 1 pair." 
Delete " Westbury Pool . . . 1 . . . 1931." (H.G.H.) 

p. 72. Dorsetshire. INFORMANTS. Insert Rev. F. L. 
Blathwayt. 

p. 76. Lancashire. For " Nine waters held 14 pai rs" 
read " Eight waters held 13 pairs." 
Delete " Bolton . . . 1 . . . 1930." (F.A.L.) 

p. 77. Lincolnshire. Fillingham. Year of Colonization. 
For " 1913 -|- " read " 1900 c.". 

L.N.E.R. Pit. Year of Colonization. For " 1916 + " 
read " 1900 c.". 

Norton Place. Year of Colonization. For " 1920 " read 
" I 9 J 3 -r "• 

Not in 1931. Hartsholme. Nested 1912 + . 
(Rev. F. L. Blathwayt.) 

p. 79. Northamptonshire. For " Twenty-three waters held 
67 pairs " read " Twenty-two waters held 86 pairs." 
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p. 80, lines 5 and 29, Stanford Reservoir, pairs in 1931. For 
" 3 + (?) " read" c.22." (A.W.B.) 

Line 33. For " over 50 per cent." read " 30 per cent." 
p. 81. For " J. M. McM. Fisher " read " J. M. McC. Fisher." 
p. 82. Oxfordshire. For " Kirtlington Hall " read " Kirt-

lington Park." (B.W.T.) 
p. 83. Somersetshire. For " H. \V. Webb " read " II. V. 

Webb." 
p. 84. Staffordshire. For " White Stitch " read " White 

Sitch." (A.W.B.) 
p. 84 and p. 109, line 2. " Betley Mere." T. A. Coward 

suggests that this water was colonized before 1852. 
p. 85. Surrey. Godstone, Ivy Mill. This pair apparently 

moved to Godstone, Bay Pond, in June and reared a 
brood, after being unsuccessful at Ivv Mill. (F. Offon 
and Miss C M . Acland.) 

p. 86. Sussex. Leigh Pond. For " 1925 c." read " 1905 c." 
(J. Walpole-Bond.) 

Not in 1931. Insert " X ... 1 or 2 prs. 1923-5 on flooded 
level in north-east of county ". (J. Walpole-Bond.) 

p. 87. Warwickshire. Warwick Castle, year of colonization. 
For " Recent ? " read " Manv years." (R.H.) 

For " A. W. Wallis " read " C. W. K. Wallis." 
p. 88. Westmorland. At Elterwater Lake in 1931 R. H. 

Brown observed either one or two pairs on various 
occasions between March and July, and watched a pair 
courting in April; and at Loughrigg Tarn in 1930 
observed a pair several times in June and July, but 
had no opportunity to search for nests and did not see 
young ones. A. Astley assures us that no Great 
Crested Grebes have bred on either of these waters. 

p. 89. Yorkshire. Dringhouses. Year of Colonization. For 
"yearly" read "1921." 

Washburn Reservoirs. For " (3) Lindberg " read " (3) 
Lindley." (H.B.B.) 

For " Wasborough " read " Wosborough Reservoir." 
(H.B.B.) 

For " Hazlewood " read " Hazelwood Castle." (H.B.B.) 
p. 103. Italy. For " Camdia Canavevese " read " Candia 

Canavese." 
p. 107. The first sentence needs correction. From their 

nature the most likely of the Cheshire meres to be 
ancient sites are the Knutsford-Northwich group, Ros-
therne Mere (certainly),Marbury Mere, Great Budworth, 
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Pickmere ; the Delamere Forest group, possibly 
several but not Winsford Flash ; the south Cheshire 
group, Barmere, Marbury Mere, south Cheshire, and 
Combermere, the most likely of all. (A.W.B. and 
T. A. Coward.) 

p . 113. {a) Cheshire. Deserted Sites 1931. For " 12 " 
read " 13." 

p. 114. Derby. No. of Pairs 1931. For " 20 " read " 2 1 . " 
Occupied Sites 1931. For " 15 " read " 16." 
Deserted Sites 1931. For " 10 " read " 9." 

p . 114. Devon. No. of Pairs 1931, and Occupied Sites 1931. 
For " 2 " read " 1." 

Lanes. No. of Pairs 1931. For " 14 " read " 13 ." 
Occupied Sites 1931. For " 9 " read " 8." 

Sussex. Deserted Sites, 1931. For " 3 " read " 4 ." 
Yorks. No. of Pairs 1931. For " 63 " read " 65 ." 
For " c. 1155-1162 pairs 490 sites 137 sites " read 

" c. 1154-1161 pairs 489 sites 138 sites." 
p. 118, line 12. For " 1 3 1 read " 1 3 0 . " For " 1 3 7 " 

read " 138." 
Line 15. For " 4 1 " read " 40." 
Line 20. For " three " read " two." 
Lines 22, 2]. Delete " a n d Osmastcn (Derby), 1904-

1928." 
Line 37. For " four " read " three ." 

p . 146. TROUT and CHARR. For " Llewellyn " read " Llyn 
Cwellyn." 

CHARR. For " (Salvelinus alpinus) " read " (Salvelinus 
perisii)." 

p . 148. (e). Dive-speeds. J . Vincent (Hickling, Norfolk) 
states that he can punt at five miles an hour and cannot 
keep pace with a Great Crested Grebe on a long straight 
dive, 

p . 150. (h). Flight. J . Vincent states that at Hickling to 
see Great Crested Grebes flying is a daily occurrence. 
He considers tha t they are faster than Mallard and 
equal to diving ducks with a speed of 45-50 m . p . h . ; 
tha t they have a fine action and good turning move
ments and cannot be termed " poor fliers " . 

p . r53. Mortality Factor. Pike. For " 5 " read " 54." 
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