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A CONTRIBUTION TO THE STUDY OF SEA-BIRD 
MOVEMENTS. 

BY 

P. H. TRAHAIR HARTLEY, B.sc. 

THE movements of sea-birds off the west coast of Cornwall 
are not confined to the period of spring migration. While 
staying in west Cornwall during the Easter and long vacations 
of 1932-35, I have been able to make some observations, and 
have found that in late July, August and September move
ments of Shearwaters, Gannets, and auks take place in the 
same direction as in spring, though on a smaller scale. 
I. Composition of Movements. 

The birds taking part in the movements with regularity 
are:— 

Manx Shearwater (Puffinusp. puffinus). 
Gannet (Sula bassana). 
Guillemot (Una aalge). 
Razorbill (Alca tarda). 

(See Table I.). 
A few Kittiwakes (Rissa t. tridactyla) were observed in six 

(8 per cent.) of the movements, and I have records of Shags 
(Phalacrocorax a. aristotelis) and Black-headed Gull (Larus r. 
ridibundus) moving with the stream of birds on one occasion 
each. Colonel Ryves has recorded small numbers of Herring-
Gulls (Larus a. argentatus) on March 22nd, 1932 (Ryvs, 
1932) and Dr. Thorpe Puffins (Fratercula a. grabce) on April 
" t h , 1935 (Thorpe, 1935). 

TABLE I. 
Total number of movements observed 

(1932-35) 
Number in which Shearwaters passed... 
Number in which Shearwaters only-

passed 
Number in which Gannets passed 
Number in which Gannets only passed 
Number in which auks passed ... 
Number in which auks only passed 

Upon days of large movement Manx Shearwaters and auks 
passed in thousands, but Gannets, even upon days when they 
formed the most striking part of the movement, could only 
be counted in hundreds. It was felt that a system must be 
devised whereby the species could be considered upon a basis 
which allowed for the great differences in the numbers in 
which they were represented. In a movement in which 
20,000 Shearwaters and 10,000 auks passed in a morning 
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(these figures are no exaggeration) 1,000 Gannets would 
actually form a strikin part of the movement, but on a 
numerical basis would be less than 3 per cent, of the total 
passage. If the figures were 1,000 Shearwaters and 500 
Gannets, although the species were numerically on a basis of 
67 per cent.: 33 per cent., the Gannets would be moving in 
greater proportional strength than the Shearwaters, since the 
number of Gannets would be about half the maximum for the 
species, while the Shearwater number would be only one-
twentieth of the maximal Shearwater movements. In an 
endeavour to make allowance for these differences in " popu
lation " (if that term may be applied to these nomadic birds), 
a system was adopted resting only indirectly upon a numerical 
basis. 

The records made each day contained an estimate as to the 
importance of the movement of each species—the estimate 
being based solely upon the numbers usual for that species. 
200-300 Shearwaters in a morning would be stated as " a 
small number—200-300 ", but the same number of Gannets as 
" a large movement—200 or more ". These estimates were 
then scheduled, and given index numbers, from 10 (immense 
numbers, a huge movement, etc.) to 1 (a dozen in the case of 
Shearwaters, 1 or 2 in that of Gannets). These quite arbi
trary—but, it is hoped, adequate—indices have been used in 
computing variations in the movements. It is realized that 
this system rests upon a purely empirical basis, and can lay 
no claims to great accuracy. 

I am fortunate in being able to illustrate the difference 
between an actual count, and a series of indices. In Table II., 
Dr. Thorpe's figures for a movement on April n t h , 1935, are 
shown, contrasted with my series of indices for that day. 

TABLE II . 
Manx 

Shearwaters. Gannets. A uks. 
Numbers 80% 5% 20% 
Indices ... ... ... 10 5 7 
Index Percentages ... 45% 23% 32% 

These figures illustrate the aim of the index system: 
to arrive at an estimate of the relative, rather than the 
numerical, importance of the species taking part in the 
movements each day. 

Throughout this paper, unless otherwise stated, figures 
refer to indices, and not to counts. 

It was found that in both spring and summer, Shearwaters 
were the most important species in the movements. There 
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was a sudden drop in the number of Shearwaters in both 
Septembers (1933 and 1934) when observations could be made. 
In September, 1933, the total Shearwaters' index was only 3, 
while for Gannets and auks the indices were 20 and 10 
respectively. Of Gannets and auks, Gannets were more 
numerous in the autumn movements, and auks in the spring. 
(See Table III.). 

TABLE I I I . 
Manx 

Shearwaters, Gannets. Auks. 
Spring Mean 4 3 % 22% 35% 

(4 years). 

Summer Mean 4 1 % 35% 24% 
(4 years). 

The spring Gannet movements consisted almost exclusively 
of adult birds—indeed I have records of only two immatures 
on the move in the earlier part of the year (March 26th, 
1932; April 27th, 1935). In the autumn movements 
immature birds play a considerable part. A large movement 
(Index 8; 5-minute counts 8, 22, 14, 7) on July 29th, 1932, 
consisted chiefly of immature birds. 
2. Direction of Movements. 

There are two distinct lines of sea-bird movement past the 
coasts of west Cornwall (see Figure 1). One of these moves 
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in an approximately S.W. direction, past Zennor (Mr. G. H. 
Harvey, in litt.) and Gurnards Head (Ryves, 1932 ; Thorpe, 
1935), to Cape Cornwall, and then away S.W. to the west of 
the Longships Lighthouse. The second line is W.S.W. from 
Mounts Bay, past Lamorna and Treryn Dinas, to Porthgwarra, 
and so towards the Scillies. On August 25th, 1933, when 
crossing to the Scillies, we passed through a small number 
of Shearwaters moving south, over an area stretching some 
miles west of the Longships. 

Of northward movement along the Cape Cornwall—Zennor 
line, I have six records in four years. (Table TV.). 

TABLE IV. 
Date. Species. Place of Observation. 

i.viii.32 5 Gannets. Cape Cornwall. 
10.iv.33 4 adult Gannets. do. 
• , , ; „ , , ( 2 adult Gannets,) do. 
1 3 - I V ' 3 3 J 1 Razorbill. ) 
14.iv.33 6 adult Gannets. do. 
30.vii.33 About a dozen Gannets. do. 
25.viii.33 6 Shearwaters. c. 6 miles east of the 

Scillies, 6 p.m. B.S.T. 
(Counts in all cases). 

3. Duration of Movements. 
Movements were usually on a larger scale in the morning 

than afternoon. This was especially marked in the case of 
Shearwaters. I have no record of a bird of this species 
flying south later than 5 p.m. (29.iii.32). Upon several 
days when there was a considerable movement of Gannets 
and Shearwaters, my records state that in the early morning 
(7—10 a.m.) Shearwaters formed by far the most important 
part of the movement, but that after noon the Shearwater 
passage declined greatly, though Gannets continued to go by 
in numbers. 

My only record of a large movement limited to the afternoon 
is on September 24th, 1934, when there was a large passage 
of Gannets (index 8) and auks (index 7) between 3—4.30 p.m., 
B.S.T. There was no Shearwater movement at all on this 
day, but a few Gannets were passing south at 9 a.m. 

The shortest movement of which I have a record was on 
September 21st, 1933, when a movement of many Gannets 
and large numbers of auks began abruptly at 7.45 a.m., 
B.S.T., and ended almost as suddenly at 8.25 a.m., B.S.T. 
4. Influence of Weather Conditions. 

It was found that sea-bird movements were most noticeable 
upon days when there was a strong wind or heavy sea. To 
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FIGURE 2. Spring 1933. April 8th—April 20th. 
FIGURE 3. Spring 1935. April 6th.—April 27th. 
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illustrate this, the wind records in my diaries for the four 
years have been plotted on graphs. Using indices—(Gale 10, 
Half-gale 8, Wind 6, Breeze 4, etc.) and the indices of Manx 
Shearwaters, Gannets and auks plotted on previous page, 
separately, and as a total—the General Movement. (The figure 
for the general movement index is obtained by adding up the 
specific indices, and dividing by three). 

Three of these graphs are reproduced—Figures 2, 3 and 4. 
The correlation between a high wind and a big sea-bird 
movement was found to be a striking one, more particularly 
in spring. In the later part of the summer—autumn period— 
the sea-bird movements are smaller than in March and April, 
and correlation with high winds is less apparent. If there be 
a sea-bird movement, it will be on a windy day ; but there are 
often periods of rough weather when no sea-bird passage takes 
place. 

The conditions in spring, 1934, were unusual. The graph 
for that period, which is not here reproduced, suggests the 
possibility that an increase in wind is a factor causing a large 
(visible) movement. 

5. Discussion. 
There seem to be two possible explanations of the sea-bird 

movements round west Cornwall. 
1. That they are true migrations between breeding 

stations and winter quarters ; this has been suggested by Dr. 
Thorpe (Thorpe, 1935). 

2. That they are part of daily feeding movements of birds 
breeding on the British coasts. 

The spring movements of Shearwaters, Guillemots and 
Razorbills might be simply a spring migration towards the 
Biscayan coasts ; the birds passing W.S.W. past Treryn 
Dinas must be considered as turning southward with the Cape 
Cornwall stream where the two converge S.W. of the Long-
ships. It is known that Shearwaters from Skokholm and 
Skomer go southward in winter (Lockley, 1935) ; if, therefore, 
the southward movements past Cornwall in spring be part of 
a long range migration, a very curious transposition of winter 
and breeding quarters must be postulated. An alternative 
view is that the movements might be a breeding migration 
towards the Scillies, and that the stream in a S.W. direction 
past Cape Cornwall will eventually swing more to the west. 
This view leaves the identity of the birds moving in the late 
summer still in question. 
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The nearest breeding colony of Gannets is Grassholm ; 
there is no station farther south on the east side of the Atlantic. 
The southward passage of Gannets in spring cannot, therefore, 
be explained as a breeding migration. The movements must, 
I think, be regarded as a whole ; the four species of birds 
move together in the same direction, upon the same course, 
and in largest numbers under the same weather conditions. 
An hypothesis is needed which will apply to all four 
species. 

The fact that the movements in spring and summer are in 
the same direction, and the presence of Gannets in the spring, 
seem to me to be arguments against the breeding migration 
hypothesis. 

A second possible explanation of these flights of sea-birds 
is that they form part of a series of regular—and probably 
complex—movements made daily by birds breeding upon the 
British coasts. These movements would, presumably, be 
" circular ", to and from the breeding stations of the birds 
involved. 

It must be admitted that the evidence for the existence of 
regular movements is small. Messrs. Salmon and Ingram 
(1934) state that to the Pembrokeshire Islands " the vast 
majority (of Manx Shearwaters) come up from the S.E., 
in which direction they have 40-odd miles of open sea " ; 
Mr. R. M. Lockley says that relatively few Shearwaters come 
to these same islands from the westward (Lockley, 1931). 
To Annet, in the Scillies, Mr. F. W. Frohawk (in KM.) tells 
me that the main inward flight in the evening is from the 
south-east. Messrs. Salmon and Ingram also mention that 
between the Pembroke Islands and the Scillies, Shearwaters 
" are met with continually in parties of varying size ". Such 
of these birds as nest in Skokholm and Skomer would have to 
return to their breeding stations by a circling route to appear 
from the south-east. 

I am of the opinion that the passages off the Cornish coast 
are simply a part of a system of daily movements. Why 
they should be most noticeable in stormy weather I do not 
understand ; Mr, Lockley has observed that the Shearwaters 
assembling in the evening come close to the shore at Skokholm 
on rough days. I think it very probable that the Shearwaters 
and auks come chiefly from the Scillies. Mr. Frohawk tells 
me that Shearwaters become very scarce in Scilly in 
September, and in this month there is a great decline in their 
numbers off Cape Cornwall. 
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For the Gannets it is less easy to account, as their nearest 
station is 112 miles away ; but I believe that their movements 
are daily events, which, as in the case of Shearwaters and 
auks, are concentrated upon the coast in rough weather. 

It has not yet been possible to make observations during 
late autumn and winter, but I hope to be able to do so shortly. 
The difficulty of investigation of these sea-bird movements is 
very great. An ornithological Wolfenden, owning a powerful 
and seaworthy yacht, could add a great deal to our knowledge. 
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