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THE DIVING HABITS OF DUCKS AND GREBES 
BY 

GEOFFREY C. S. INGRAM, M.B.O.U. 

AND 

MAJOR H. MORREY SALMON, M.C, M.B.O.U. 

WITH 

COMMENTS AND ADDITIONAL NOTES 
BY 

J. M. DEWAR, M.D. 

WHENEVER an opportunity has occurred during the last few 
years we have timed the dives of two or more species of 
diving birds feeding together at the same place and working 
at the same depths at Lisvane Reservoir, near Cardiff. 
Comparing the results thus obtained it is apparent that 
differences in the duration of the dive exist between various 
species, slight in some cases but considerable in others. 

The marked differences between ducks and grebes, and the 
Coot are too well known to need any comment except to 
refer those who may be interested to Dr. J. M. Dewar's work, 
The Bird as a Diver and our own notes which appeared in 
this magazine (Vol. xxix; p. 38). 

SUMMARY OF RECORDS. 

Date. 

Dec. | 
22nd, . 
1934 

Dec. 
27th, • 
1936 

Feb. 
19th, " 
1939 

Feb. 
25th, 
1940 

Dec. 
23rd, 
1928 

Species, 

Long-tailed Duck 
(Clangula hyemalis) 

Goldeneye 
{Bucephala clangula) 

Tufted Duck 
{Aythya fuligula) 

Red-breasted Merganser 
{Mergi4s serrator) 

Tufted Duck 

'Red-breasted Merganser 
Goldeneye 
Common Pochard 

*• (Aythya ferina) 

'Smew 
(Mergus albellus) 

Tufted Duck 
''Goldeneye 

Common Pochard 
Tufted Duck 

Depth. 

5-6 ft. 

> i 

" 

IO-II ft. 

,. 

11-12 ft. 

.. 

12-13 ft. 
»» 

No. of 
Dives. 

2 2 

n 

1 3 

1 4 

1 0 

8 
8 
6 

3 1 

1 7 
1 2 

1 8 

4 

Max. 
Sees. 

37 

1 9 

1 8 

2 6 

2 5 

2 7 
2 5 
2 5 

2 6 

2 8 

34 

3 2 

34 

Mean. 
Sees. 

30-4 

15.8 

IS-7 

ax. 9 

22.4 

n 
23 
24 

20.2 

24.9 
30 

28.6 
30.7 

Min 
Sees 

2 1 

9 

1 2 

1 8 

2 0 

1 5 
1 7 
2 3 

1 6 

2 1 
2 7 

2 5 
2 9 
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It is not our intention to draw any definite conclusions 
based on the above or on the individual records which follow, 
or to attempt to reconcile the various averages with Dr. 
Dewar's 20-10 seconds rule. Dr. Dewar in his latest valuable 
contribution to the literature of this subject (antea, Vol. 
xxxiii, p. 58) has produced evidence that his rule can be 
modified by special circumstances and demonstrates that the 
presence of dense weed has the effect of prolonging the time 
taken by a bird to reach the bottom and in rising again to 
the surface. He maintains, however, that bottom-time is 
not affected but remains more or less the same in all cases. 
But once it is admitted that certain known factors can 
cause a variation amounting to from 30 to 40 per cent, 
between the 20-10 seconds rule and the observed times, 
there appears to us to be no reason why other, as yet specula
tive factors, may not have a similar effect, not only on the 
actual dive-time but on bottom-time as well. The variations 
in our records cannot be accounted for by the presence of 
weed, for there was none, and if there had been it would have 
had an equal effect upon all birds diving together in that area. 

Speculation does not carry us very much farther towards 
a reasonable explanation but we think our records prove 
that, apart from the presence of dense weed, some other as 
yet unknown factor governs the length of the dive in some 
cases. 

The following are various notes on individual species, 
some of which have a direct bearing upon the above. The 
Handbook referred to is, of course, The Handbook of British 
Birds. 

COMMON POCHARD (Aythya ferina).—The series of 18 dives 
referred to in The Handbook contained one dive of 32 seconds 
and six of 30. In our experience this species feeds less 
frequently during the day than the other diving-ducks and 
so has offered fewer opportunities for observation. 

GOLDENEYE (Bucephala clangula).—Altogether we have 
timed 171 dives by this species in water ranging from 6 to 14 
feet in depth, the favourite depths apparently being from 
8 to 10 feet. The maximum dive was 39 seconds, once only, 
and there were also four of 37 seconds, the average of the 
171 being 26 seconds. By the 20-10 second rule this works 
out to a depth of 9.6 feet, in close agreement with our observa
tion above as to favourite depths. On November 1st, 1931, 
we watched three birds in very shallow water just bobbing 
under and reappearing almost immediately with small fish, 
evidently from a shoal swimming just below them. 
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LONG-TAILED DUCK (Clangula hyetnalis). 
SUMMARY OF RECORDS. 

Depth. Number of Dives Max. Mean. Min. 
timed. 

4-5 feet. 4 30 sees. 26 sees. 22 sees. 
5-6 .. 22 37 „ 30.4 „ 21 „ 
8-9 ,. 11 4° .. 3Si „ 36 ,. 
9-io „ 55 48 „ 40 2 „ 33 .. 

26-28 „ 12 61 „ 56.3 „ 53 „ 
It is evident from our records that an immature male 

timed during November and December, 1934, had a dive-time 
in relation to depths of up to 9-10 feet at least, which was 
nearly 100 per cent, longer than that of other species of ducks 
we have timed. On the other hand on November 25th, 1928, 
we timed 12 dives by an adult female diving to a depth of 
26-28 feet and her average was 56.3 seconds, which is almost 
exactly the time arrived at by the 20-10 second rule (antea, 
Vol. xxii, p. 264). We suggest that a species that can 
remain under for such a high average time—when it is probably 
reaching the limit of its endurance—is quite likely to extend 
its bottom-time at lesser depths if food is scarce and has 
to be searched for. We think that this suggestion is supported 
by the diving of the bird we timed in 1934. 

RED-BREASTED MERGANSER (Mergus serrator).—Our obser
vations as to depths favoured and the length of the dive, 
agree closely with those published in The Handbook. It is 
interesting to note that the dive-time average is also near 
that of the Ferruginous Duck (Aythya n. nyroca), 24 seconds 
(antea, Vol. xxxiii, p. 278), and of Common Pochard, 
Tufted Duck and Goldeneye diving in the same depths 
(10-11 feet). An adult female we timed on February 19th, 
1939, was catching fish and was twice seen to bring one to 
the surface, the first after a dive of 15 seconds and the other 
after one of 26 seconds. The difference between these dives 
could be accounted for by presuming that in the first case 
the fish captured was swimming pelagically, and in the second 
had to be searched for on or near the bottom. An interesting 
point is that after each of the 8 consecutive dives timed, and 
in fact, as long as we continued to watch this bird, it emerged 
on the surface within an inch or two of the spot where it 
dived, after the manner of the Coot (Fulica a. air a). 

SMEW (Mergus albellus). 
SUMMARY OF RECORDS. 

Depth. No. of Dives timed. Max. Mean. Min. 
10-11 feet. 7 19 sees. 17.4 sees. 15 sees. 
11-12 „ 47 26 ,, 20.2 „ 18 „ 
12-13 .. 5 3° ». H-S ,, 20 „ 
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Unlike the Merganser mentioned above, the Smews we 
have watched have dived on a long slant, emerging at some 
distance from the point of entry. The statement in The 
Handbook that the dive " rarely exceeds 15 seconds " is not 
borne out by our observations. In addition to the records 
above, we timed a Smew in company with a Red-breasted 
Merganser, diving together to an unascertained depth. Five 
simultaneous dives were timed, the Merganser's maximum 
being 42 seconds, mean 32 seconds, and minimum 26 seconds, 
while the Smew's were maximum 30 seconds, mean 28.4 
seconds, and minimum 25 seconds. Out of a total of 64 dives 
timed, the minimum was 15 seconds and that time was 
only recorded once. We should say, judging from some years 
experience, that 20 seconds is about the average. It will be 
noted that dive-time in relation to depth is considerably 
shorter in this species than in other ducks, which rather 
suggests that the Smew rarely goes to the bottom in its 
search for food. We have watched them bringing fish to 
the surface on very many occasions. 

GKEBES.—We do not think that any of the grebes we have 
timed, with the possible exception of the Black-necked 
(Podiceps n. nigricollis) were diving to the bottom ; in fact, 
we are certain that the remaining species were diving pelagic-
ally. 

GREAT CRESTED GREBE (Podiceps c. cristatus).—Diving 
pelagically; 21 dives timed, maximum 45 seconds, mean 
23.5 seconds, minimum 11 seconds. The average is a little 
below that given in The Handbook. 

RED-NECKED GREBE (Podiceps g. griseigena).—Diving 
pelagically; 10 dives timed, maximum 27 seconds, mean 
20 seconds, minimum 12 seconds. No figures for the dive 
of this species are given in The Handbook. Although the 
number of dives timed is small, they were secured on two 
separate days when the bird was genuinely feeding. Dives 
made by a bird that is suspicious and trying to put as great 
a distance as possible between itself and the object of its 
suspicion, are apt to be considerably longer than when it is 
feeding naturally. 

SLAVONIAN GREBE (Podiceps auritus).—Diving pelagically; 
14 dives timed, maximum 31 seconds, mean 22.4 seconds, 
minimum 15 seconds. We should say that this species has a 
definitely lower average dive-time than the Great Crested. 

BLACK-NECKED GREBE (Podiceps n. nigricollis).—Depth 
15-17 feet; 38 dives timed, maximum 40 seconds, mean 
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32,2 seconds, minimum 15 seconds. It is almost certain 
that the birds (two different individuals) were going to the 
bottom, as no fish were brought to the surface. Possibly this 
species feeds more on bottom food than the other grebes we 
have timed, otherwise it is strange that the smallest of the 
four species should have the longest dive-time average. 
We have evidence, however, that fish are by no means an 
uncommon item of food. On March 19th, 1922, we saw one 
diving on Llanishen Reservoir and during the 15 minutes we 
watched, it twice rose with a fairly large fish in its bill which 
was not disposed of without considerable trouble in killing 
and swallowing. Again on February 24th, 1924, two birds were 
under observation for over 20 minutes at the same place. 
A number of fish were caught and brought to the surface, 
the successful fisher being constantly worried by its 
companion diving and coming up alongside and trying to 
snatch the fish. On September 22nd, 1935, one was seen 
feeding with some six or eight Little Grebes (Podiceps r. 
ruficollis). It had almost completely acquired its full winter 
plumage at that date. We timed some of its dives which 
ranged from 20 to 25 seconds while the Little Grebes' were 
only 13 to 15 seconds. On several occasions this bird was 
obviously chasing the Little Grebes while submerged, for 
one would literally shoot up from below and scutter off over 
the water, the Black-necked emerging close on its tail in 
hot pursuit. One Little Grebe so chased definitely had a 
fish in its bill, evidently the object of attraction. 

Besides its usual methods of feeding by diving or picking 
up food from the surface of the water, we saw one on February 
5th, 1922, pottering about in shallow water at the edge of 
Llanishen Reservoir with its head and neck submerged. It 
continued to feed like this for well over 20 minutes, the 
first and only time we have seen a grebe of any species 
feeding in this manner. 

In conclusion we should like to make it quite clear that 
all the records we have given were made over a number of 
years on fresh water, and during the season that lies between 
mid-November and mid-March. 

COMMENTS AND ADDITIONAL NOTES. 

by J. M. DEWAR, M.D. 

Messrs. Ingram and Salmon kindly allowed me to see the 
manuscript of the above paper. For several years I have 
followed the work of these ornitholigists on diving birds 
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with greatest interest, and through their generosity have, 
from time to time, been made aware of their methods and 
results in greater detail than is possible in printed papers. 
In the course of years they have carried through a great 
deal of laborious and careful work on divers and for long 
enough I have been completely satisfied with the accuracy 
of their observations. Messrs. Ingram and Salmon have taken 
a different line from my own in seeking exceptions to the 
20-10 seconds rule rather than concentrating, as I have 
done, on finding confirmation of the rule. But in so doing 
they have never lost their characteristic sense of fairness 
and whenever a record appeared to agree with the rule they 
have admitted as much at once. To seek exceptions to a 
rule is a perfectly legitimate pursuit. It cannot be expected 
that highly organized animals like birds should always 
behave as perfect automatons, and the more exceptions to 
the rule that are discovered the greater must be the evidence 
of plasticity of behaviour. Further, from the bird-watcher's 
point of view the knowledge that exceptions occur and that 
they may even be numerous ought enormously to widen 
interest in the habits of diving birds. 

In the first " summary of records," if the Long-tailed Duck 
is excluded, the series shows uniformly minus differences from 
the 20-10 seconds rule, ranging from 1.3 per cent. (12-13 feet) 
to 39 per cent. (10-11 feet). Minus differences suggest a 
factor common to all the birds, namely pelagic diving, and 
not necessarily the presence of specific differences in diving 
times. 

GOLDENEYE.—The favourite depth agrees well with mine 
{6-12 feet) and there is also close agreement in the longest 
dives (39-36 seconds). 

The second " summary of records" (Long-tailed Duck) 
shows uniformly plus differences from the rule, and with the 
exception of the greatest depth the differences from the rule 
are fairly even—48 per cent, in 4-5 feet, 60 in 5-6 feet, 59 
in 8-9 feet, 55 in 9-10 feet. At present I may not comment 
on these figures as I have not yet been able to get any timings 
of the Long-tailed Duck. 

In both " summaries " it will be noticed that the times 
increase with depth though admittedly not in a uniform 
manner. This increase with depth (it was noted by Gatke and 
Brock long ago) is the crucial problem of the diving habit. 
The comparative regularity of the increase with depth is 
not quite explained by Messrs. Ingram and Salmon's sugges-
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tion that the maximum period of immersion of which the 
bird is capable is available for use at any depth especially 
when food is scarce. A gradual increase of time with depth 
appears to be universal in birds and nothing like it is found 
in mammals, with the possible exception of the Platypus of 
Australia, so far as my own observations and records in 
the literature show. 

RED-BREASTED MERGANSER.—The 15 and 26 second dives 
can also be explained as (1) a shortest time to bottom (no 
bottom-time), and (2) a normal dive with bottom-time. The 
difference of 11 seconds (—duration of hypothetical bottom-
time) favours my explanation, but there is no real reason to 
reject Messrs. Ingram and Salmon's hypothesis of successive 
pelagic and bottom-dives. 

The return of this species to the same " spot in space " 
on the surface after each dive is, I think, a new observation. 
The Pochard has this uncanny power very well developed. 
In the Scottish Zoological Park an individual of this species 
which returns regularly to the spot in space was seen to make 
excursions over the bottom during each dive so that the dives 
are not mere down-and-ups like those of the Coot. 

SMEW.—The Handbook 15 seconds is certainly too short 
as a maximum rarely exceeded. My longest is 24 seconds. 
Messrs. Ingram and Salmon's figures suggest pelagic diving. 
Twenty dives in 2 feet of water (unpubl.) averaged 11.2 
seconds, which is 9 per cent, below expectation. 

BLACK-NECKED GREBE.—It seems to be agreed that this 
species is not a great fish-eater, but lives mostly on bottom-
dwelling insects. I have timed (unpubl.) 14 dives in 4 feet = 
16 seconds and 5 dives in 8.5 feet = 24 seconds. Until more 
series are timed it remains open whether the birds timed by 
Messrs. Ingram and Salmon were actually reaching bottom. 
Their figures of 40-32.2.-15 seconds show a very unequal 
scatter of the individual times which means that the average 
(32.2) will have too high a probable error to be immediately 
accepted as the correct time for a depth of 15-17 feet. 

There is much in Messrs. Ingram and Salmon's papers on 
the diving habit that is incapable of explanation in the 
present state of knowledge. Solutions to these problems will 
undoubtedly come, and there is no better method of study 
than that followed by the Cardiff ornitholigists in trying to 
correlate diving times with depth of water, nature and relative 
abundance of the food-organisms, and other local conditions. 
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