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Seabird Movements in North-west Spadn

R.G.Pettitt.

Intredqaction

1. Nuring three of the last four autumns parties of orn-’
ithologists have visited the Estacu de Bores in Galicia to obs-—

erve seablrd movements and have contrihuted their observations

to the Seabird Group. In this paper I exanine these records to

seck to establicsh towhat extent the movements of seabirds normally
occurs along the ceoast of north Spain rather than across the Bay

of Biscay or at sea, and the effect of the weathor on such move-

ments.

2. The followinpg dutes have beun covered:-

a) September 4-b, 1905 (K.G,Petcltt and m.m,Pettitt).
b) September 19-26, 1965 (G.Huyskens, P.Macs and H.van der Vlioed) -
¢) Awrust 21-24, 1967 (Dr.R.G.Gibbs and the University College
of North Wales Ornithological Expedition
d) .hu"ust 29 to Scptember 3, 1967 (R.G.Pettitt and J.Ray).
@) September 14-15, 1967 (..P.Van der Veghe).
September 19-22, 1967 (G.Bulteel and H.van der Vieet).
September 29 to October 6, 1967 (G. Huqu;nu and P.Mues).
October 3-6, 1967 (D.L. Clubston1 waii. Bell and CLF. F%rnell)
f) September 8 to October 5, 1968 (G.Bulteel and G. Huyskens to
September 24; R.G.Pettitt from Sept. 19)

The results of the first three parties have been briefly
described dn Pettitt {1966), Huyskens (1966) and Gibbs (1967)
but in view of the different treatment in these papers the dailly .
totals of seubird spacies for the whole period of manning will:
ba distributed ws a supplement.

3. The Estaca de Bares 1s the most northerly part of Spdln
and-is near the western end of the 350mile lonyg straight north-
ern coast. There 1s no ons point which can he described as the
‘corner' of north-west Spain round which birds from the Bay of
Biscay would puss if tracking south along the west coast of tag
Iberian peninsula since Corruna Bay occuples this position. The -
headlands which on the large scale map appear to be hest placed
for observation of birds passing from Hiscay southwards are Cabo
Ortegal, Cabo Torinsme and Cabo Finistere. 4 visit by the Pettittis
in 1965 (Pettitt 1966) appneared to indicate that Finistere was:
in the shadow of the land further north - cast; at any rate the
result% of ona weeks watching were far less satisfactory than
that of the following weok on Bares. Torinana has not been used
but is most inaccessible. Ortegal is ingccessible, extremely
high, has high rocky islets stretching for some distance out
frem it and wouldl he useleoss for watching. The Estaca de Bares
is an accessible point from which watching can be e¢arried out
at about 150 feet and which juts north of the mean line of the
Spanish coast. It is not only ideally placed %o repgister the
passage of bhirds along the coast itself but is the best avail-
able site for watching passupge from the waters of north-west
Europe to the snuth. Pipure 1 shows its position in relation to
the theoretical minimun distance routes for birds saking a mar-
itime track from the main sea areas to the aouth., It lies about
Ly miles esgt of the direct route English Channel to the south,
and dbout_69 miles 2act of the route Lands End or Penbroksshire
to the souths Unless. the aavipation. of the birds was accurate,.
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a substantial proportion of those on a direet passapge from the
Channel and the Irish Seax could reascnably be expected to be
ohservahle from the Estaca 2s a result of.random navipgational
error, The point is a little dess than 200 miles from the pgreat
circle route from the Irish Sea %o the cast Brazilian coast and
hirds taking such a route would less likely be scen.

Pattern of wovemcnts across the Bay.

TN There ace no known breeding arens of suhstantial numbers
of sea birds, other thar pulls, within 300 miles of the Estaca
de Bares ( thouch some promising islets on the north coast are,
so-far as we =zre awars, unexplored for shearwaters). Seabirds
pass westward off the head in the nonths August and October and
it is reasonable to asoume that fThe bulk of the movement ohserved
constitutes penuine npovement from the sress north of Spain to
arcas south of Galicia, and of course in some species to the
southern hemisphere. The pussibility of local circular movements
of unattached birds, eithér on a ropular basis like the circul-
ation of feeding parties of shearwaters off the west coast of
North America, or because of drifting into the Bay by westerly
winds from feeding areas further west, cannot be ruled out, since
the topography, like that of Cape Slear, lends itself to record-
ing the movement of hirds west rather than cast. We are inclined
to discount it as a gignificant feature for most species, since
the movements observed coinside with the known dates of depart-
ure of hirds for their northern breeding areas to the south.
Moreover, as the figures for wrate of pussage dn Table 1 show,
the number of birds passing, with the exception of the Sooty
Shearwater, 1is never so preat us to lead to the suspiclon that
individuals generally pass the Estaca more than once in the
Lutunn. Watches ut this site in June and July, and at hoth
Finistere and the Estaca in the spring would, however, help to
give pgreager confidence in this judgement. For the purpose of
the following analysis 1t is assumed that the species ohserved
were on passare from northern to southern seas.

5. In order to astablish the extent to which different
speeies appeared to take a required track within the Bay and
those of which the required track lies wcross the Bay or by d
wholly pelagic route the watching in 1968 was taken and divided
between those cays on wiich a pusseps wes licble to boe affeeted
by side winds from thle Atl.ntic and thone for which it was nct.
The assumption was nade that birds passing the Estaca had made
a two day oversea or along the coast, 2z the case might be, from
the British Isles and the adjacent waters ~nd could heve bean
affected by wind deift on either day. Those days in which the
wind is recorded in the Daily Weather Report of the Sritish
Meteorological Office as reaching a force of more than 13 knots
from = dlI‘GCthD 'nk,twc,c,n Uouth west dnd north in the sea area
Lordered by 5 “W und 10% and 1}) N and 50 Il in e¢ither the day in
question or the previous day woere taken as 'drift' days. There
were thirteen such days in 1968, September 1%, 15, 16, 17, 20,
21, 22, 23, 2, 27, 28, 29, 50, and fiftcen days on which such
conditions did not prevail {the remaining days beiween September
8th and October 5th)., A compariscen between the passape on the
"drift! days and the Tordinary’ days is set out in Table 2, Manx
Shéarwaters (Puffinus puffinus) were far morce numerous on drift
than on ordinary days, the mean hourly rate heing 5.9 times as
great, Similarly, skuas were more numercus on the dridt days,
the identified Pomnarine Skuas (8tercorarius pomarinus) being
over 22 times as comron on drift dayes, identified Aretic Skuas
(S.parasiticus) 2.75 times as comrion, and probably a more valid
figure, the total sum of unidentified small skuas and :Ldent:x.fled
Arctlc Skuas being 2.57 times s common as on drift days._Bony:Les



{Catharacta skua) were less concentrated on the drift days (1.83
tines. Common or Arcitic Terns (Sterns hirundo and macruri) were

1.66 times as common, but if the unidentified terns were added,
rmost of which were probably 'Canmic' as these species nore ,often
fly at this renye from land than the Sandwich Tern {(Sterna
sanvicensis), the proportion is 2.9 tines. Sooty Shuarwaters,
(P. priseus) were nearly twice as comnon on drift days; identi-
filed Balearic Shearwaters (P. p. maurctanicus) only 1.54 tires,
and Cory's (Procellaria dioncdia) about the same in either con-
ditions. The fipure for Goannets (Suln bassana} is the sape on
the drift as on the ordinary days, btut juverile Gannets show a
yreater tdndency to be seen on drift days (1.78 tines) whereas
those of imtermedinte yearsanl the adults were nore numerous on

the 15 eordinary days. The following specles were pore conmon on,

the ordinary Jdays, the first mentioned being the relatively more
inclined to move on noh-drift days: Black Tern (Chlidonias niper)
(0.47}, Little Tern (S8.albifrons) (0.47); Sandwich Tern (0.535),
Common Scoter (Melrnitta nigra) (0.67), and the auks {(Alcidae)
{0.76). We have not sade similar culeulations in respect of 1965
since the two small periods of mouning: were in geparated periods
of ‘Septenber, and the drift days fell mainly in one of these
periods. The figures for 1967 were also analysed in this way and
they are shown.in Bable 3, They are, however, less valid since,
uniike 1968, the drift and ordinary days are not distributed
evenly throughcut the period of manning. Nine of the ten days
of sugust and early September were days of unbelievably calm
weather, whercas seven of the twelve days of late September and
enrly October when movenunt of sone species is at its helbht
were drift days. The drift days wure September 3, 19, 20, 22,

and October 2, 3, 4%, and 5. October 5th was a day of phenomenal.
movement which distorts the values. Nevertheless the 1967 flgures"

confirm that Manx Shearwaters, Common/srctic Terns and skuas are
nere comion on drift days, and Common Scofer are not. Sondwich
Terns show « hipgher ‘value for drift days than the others and
‘Scoty Shearwaters have 2 heavy bizs feowsrds the drift days.
Juvenile Gennets show a greater tbndpncy to occur in drift days
than de those of intermediante years -

6. The pattern which emerges from the above analysis is
that sone spucie° ure not much affected by morth-westerly winds
in the seua areas to the north. It is rensonable to suppose that
these birds normdlly tualce a coastal course. This is probably the
case with Common Scoters, Sandwich Terns, possibly Little Terns.
The rirst two species oveccur in larpe nuwbers, the Sandwich Terns
being almost as numerous as the Common or Arctic Terns in spite
of the much larger number of the latter birds breeding in Europe,
The tendency of these species to move on days where drift from
the west would not cccur is no doubt explicable by their pref-
erence tomeve on’ duys of better local weather. Gannets of inter-
mediate years and ‘adults (probably not breedinpg adults at all,

since September is rather scon for them to be moving out of
Bibcay) -probably uppeJr less subject to drift because they ori-

ginate in the Bay of Biscay, cither stoying there over the sum—,
mef or routing by it on their way ‘south. Juvenile Gannets prob-
ably cross the Bay dircct and are thus concentrated by north-— -
westerlies. The specics which zre more comiton on drift days hut

not more thun twice ns comimon - Cory's Shearwater and the ident-
ified ecxamples of the Balearic Shearwater — are hirds which are
more commonly cccurring on the Spanish coast than north of Biscay.
The Sooty Shearwiter falls in this middle catepory on the hasic
of the 1968 recordc, though on the basis of those for 1967 it
appears to - be much dependant on north-westerly conditions. In

so far as the 19685 records 2re ‘more thorough, this dnnlysis
oupports to some extent the SULhGSLlOn by Huyskens (1966) that
the required track of the Sooty shearwater igin the Bay of Bis-~~
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cay by a circuitous sasterly route, but, as is sugirested below,
special conslderations may apply to this spucies, The species
whose occurrence is heavily dependant on westerly drift, we
Sugest, take a peldoic course, probubly well west of the out-
lying parts of Spain. This 1is probably the case for the Manx
Shsarwater, the smnller skuas, and, to a lesser extent, the
Conmon/arctic Tvrns. S

7. Purely local cnshore winds do not provide an explana-
tion of vwvariation of numbers of any specles. Several bipg move-
ments occurred with neglipgible wind, and we arc not of the op -
inien, as is sometimes sugpested, that an offcct of the wind in
bringing a coasting linc of seabirds nearcr to the shore and so
within bindcular range is a significant factor in determining
the numbers of birds seen. The Belgian party used massive mili-
tary bhinoculars of x2C and x40 napgnification and were able to
watch "at distances possible normally oanly with a fclescope in
good 1ight. The coumoner species did not normally pass at ‘extreme
range hut at 4 favoured dictance out which was usually manageably
close, The énly bairds which if secen at all were at extreome ranpge
were Great Shearwaters {Procellaria rravis) and Sabine's Gulls
{Nema s_ﬁa'b.ini), and perhaps for those pelapic birds lecal wind
may be the sipgnificant factor in determining whether they were
rﬁ'Hordcdr The suspicion especinlly arises that there nay be a

coasting movement =zt bheyond bhinocular ranpe on fine days when
movement appears to step. To test this, on October 5th 1968, a
fine day on which 2 small movenment of Scoty Shearwaters and
Gannets was taking place in the fuirst hour of watching, R.G.P.
toox a ten nour yacht trip vetween Bures «nd Corruna, teking &
track between 14 2nil 8 miles off the coast. On this journey
several individual Sooty Shearwaters were seen at about 1% to
2 miles cut, but never when the boat was further out than this.
Scodrrs moved only close .to the shore. 4 Commic Terns all seemed
to come din from fthe north as did the one RBonxie and one Arctic
Shuet, Nine Sandwich Terns followed the coast. The 18 Gannets
were partly following the coast and partly coming in from the
north or the north-west. Mo other seabirds were seen. The con-
clusien to he dramn was that after four or five days of good
weather the sea area genperally was as empty of birds (other than
the littoral zone wmipgrants) as the watches from the shore suzg-
ested. ’

Other weather effects. T
8. It has been sugpested by PLS.Redman {(in Petiitt 1965)

that Manx Shearwoters and possibly other geahirds were subject
to disorientated drift in oversast conditions, and it was under
these conditions that these birds occurred in bays rather than
on their shortest, more pelagic, rounte. To establish whether the
occurrence of some specics at the Estaca was greater after over
gast conditions or rain, the averape rate of passape for the
days when there was local roln was compared with the average
rate for the other days, using 1968 data. Becamse eipht of the
nine wet days were also aays in which the winus hod been west-
erly in the sea area to the north, the days used were eipht wet
or overcast days of the drift type,(as explained in para.5) and
the fair, dry days with hrolen cloud of the same type. In the
caseof the Manx Shearwater, on the 'wet! days the average num-
ber per hour was 72.8, whereas on the dry days it was only 28.3.
The Scoty Shearwater alsc seemed to occur nore on the wet days
(43 per hour ‘instead of 27), but there is little difference in
the small skuvas (7.48 compared with 5.35) while Commic Terns (+
identified terns) ore fewer (7C%) on the wet days than on the
dry. Comparing @ll., the ‘*wet?! days with alil the dry for four
specles which are not heavily dependant on west winds, the wet




days have a higher rate with the Scoty (173%) and the Cory (133%)
but a lower rate. for Common Scoter (44%) and Suandwich Terns
(49%). For what the fipure is worth, the identified Balearic
Shearwaters were 68% as common on the wet drift ae on the dry
drift days. This analysis suppcevrts the validity of Redwman's

contention and leads us to the conclusion that Manx Shearwaters
(at any rate of those of the nominatc race) and possibly Sooty
Shearwaters are more subject to drift in cvercast conditions or
rain than when the sky is c¢lear, but that this feature is not
dietectable in species of other fowilics.

9. It has been supgpested by J.H.Phillips and the late S.L.
B.ILee (1966), that Manx and Sooty Shearwnteis set off on a mig-
ration which idnvolves a sen crossing after the passage of a
front. To examine the apnlicability of this supprestion to the-
noverients observed from Bares, the days of 1968 were classified
as either 'bad’ days -~ that is woer and overcast, a front passing
through, - or fiist, second and third ete fgood! days - the

clear dnys which follow. The va2te of passage on five 'first good
days! (September 10, 16, 19, 25, 28 and 29), four 'mecond gond
days' {(September 11, 17, 20, 26, 30}, and three 'third pood days!
(Septembez‘12? 18 and Catober ‘1st) is set out in Tablel+togother
with the average rate over the whole of the manning for compar-
ison. It will-be seen that some spécivs show a high value for
the first day, higher than the averape, 2and 2 descending order
of values, the third day often being below the average. These
specles are the Sooty Shearwaters, the Balearic race of the Manx,
the Common Scoter, and the Samlwich Tern. The skuas aligso show a
fall from the first to the second day but this is o falee value
resulting from a single heavy day. The Scoter figure would have
been more striking had I reclassifiod 20 September as a first
pood day. The front pasced carly on the 29th but whereas the
Sboty Shearwaters startdd to meve that day, Scoters moved pnly
on the next. These species have in comclon, as is shown in para.
6 above, the habit of following the coust and it is suppested
that these movements oripinatc in the Pay, possibly, in the case
of the Shearwaters, in feeding arcas in the Gulf of Gascony and

.alenp the north coast, and. the setting off is stimulated by the

arrival of goed weather and is completed before the good weather

"1s past. This migration releasce may therefore be more peneral

in seabirds than is su gested by Phillips and Lee, and nay not
be confined to the shearwaters nor necessarily be connected, as
they sugpest, with the reluctance of shearwaters tc moake seca
crossings in overcast conditionas. A,fihhs (1968) has pointed out a
similar connection between the passage of fronts through the
southern North sea and the occurrence of Scoter passing south-

went past Cap Gris Wew. Those specles which do not manifest this
pattern - Manx Shearwater, Comnic Tern - are birds which we have
concluded tzke a more pelapgic course and if stimulated by such
conditions into movement are affucted by a different sét of
weather conditicns. ) )

10, It would ke attractive to continue the analysis to test
the correlation between the oceurrence of Manx Shearwaters off
the Estaca with {mproving ceonditions in western Ireland and
Pembrokeshire ov Cornwall, but it is obvious from the irregul-
arity of this specices, not merely between one day and the next,
but between one ycar and another, that weather conditions con-
trol, to a large cxtent, whether this species passes close to
Spain or not. For this reacon, until & much preater amount of
material d1s collected, preferably using- the records of other,
stations, and particularly the weather ships, wo . congider it
premature to attenpit such an anlysis.

. + . . . R : e PO
11. In the case of one species, the Corwion Scoter, & corr-



elation between local wind strength and rate of passfage was sus-—
peeted from observation, and rate of passapge in 1968 is plotted
apaihst wind stronpth in Fip.2.1t will be scen that the stronger
the wind, the less the passage. Similar connexion hetween wind
strength and passape woas expecte ! with the Sandwich Tern, which

svemed te move on the same dayw as the Scoter, but no such cor-—

relation emerged, Nor does it with Commic Terns.

12, It has heen supgpested (Parrack 1967) that the repular
rolling seas behind 2 cold front provide pood fiying conditions
for shearwaters and stimulate activily. Notes on sea conditions
were noti kept by all expeditions, and had they been it would
have been difficult 1o deal with then objectively, but it is
worth recording that on the two days where heavy swell was rec-
orded in 1968 (recording of state of son was wade from 20 Sept),
Septomber 28th and 29th, there was a substential movement of
Manx Shearweters (mainly nominate birds), Scoty, and, in the case
of 28th, Cory Shearwaters, and of dannets, but not of birds
whick do not use the surface of the water for 1ift. It is also
posgible that one of the reasons behind the lack of shearwaters
on days on which there were no bhig westerlies (para 5 above) was
that the birds did not set off in dead culm conditions when the
sea was flat,’ rather than that they woére passing on a broad
front well west of the Bay of Biscay. However for the reasons
mentioned above it will not be possible to test this guggestion

until & purallel series of uata frow the see (such as those fron.

Ocean Weathership Kilo) is available for aualysis,

Notes on Individual Spccies.

Manx Shearwater.

13. Both the nominate and Balearic races of this speciles
oceur . 4ll the major movemenis, other than one on October 5th
1967, appeared to consist mainly of the noninate race.

1h. - The -species was obgerved throughout the manned periods
but its irregularity obscures any trends. The numbers moving in
the three days of September 1965, ncarly 5,000 in twelve hours,
brought the averapge rate of passapge of 1965 to 113.6 an hour,
over three times that of the other two years. It is unfortunate
that the equivalent period (4-6 September) in the other two years
was not covered and it thérefore remaing a theoretical possibility
that a massive movement always cccurs during this period as a
result of the departurc then of the hulk of the British breeding
population. This however is unlikely in view of the more gradusl
reduction din numbers in northern waters, cvidenced by the rec-—
ords of the Cape Clear Bird Obscrvatory since 1959 (Cape Clear
Bird Observatory Reports), anl other scawatch stations in the
British Isles. It seems Fairly certain that only a small pro-—
portion of the movement of our population from the breeding and
summering arcas-to the scuthern hemisphere is observed from the
Estacaand only in special weather conditions. The rate of PRE-—
sage of 1967 and 1968, less than 30 an hour if the identified

Baleariecs are excluded, over daylipht hours would account in- two-

months for not more than about 20,000 birds which is only a
fraction of the population of Skckholm alone .-+ satimated at
35,000 pairs in 1964 (Harris 1966).

15. Ls 1is suppested ir paragraph 5 above, the movement of
“the Manx Shearwater is heavily dependant on the westerly or
north westerly winds in the sca ares between the British Isles
and Spain, and ie accentuated by overcast cenditions, The ind-
ividual movements which account  for the isreater part"qf the
passage were ns follows:~
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1. Scptember U4-£ 1965, 4,485 birds, mainly nominate, passed
in twelve hours of watching in 2 north westerly air stream
behind & deep depression (described in Summers 1967).

2. Sueptember 25-26, 1965, 930 in btwelve hours watching in a
1lipht north west air stre un behind a complex depressioen;

3., September 19222, 1967, 2,81% in 31 hours watching in &
westerly air stream south of a depresasion {0 good pro-
portion of these were mauretanicus);

L, Detober 5 1967, 1,205 din e¢leven hours, half being
Bulearic 1o o nmth westerly airstream behind o deep dep~
ression, the movement starting with a ceasing of the
rales; :

5, September. 11, 1968, 439 in nine hours, mainly nominate
birds, in o westerly airstream south of a depression;

6. September 15-46, 1968, 994 in fifteen hours (mainly nom—
inate birds) in stronyy NNW winds behind a depression in
the Bay: :

7. Septumber 22-24%, 1968, 1189 in 12¢ hours in moderately
stronp NW winds behind a depression in the North Sea.

16. In anticyclonic weather, very few hirds of the nominate
rece were seen at all, zither at Bares wr ot Findstere. This wus
notably the case during ithe manncd period of Aupmst and enyly
September 1967 and during the week spent at Finistere in August
by the Pettitts in 1965 (Pc,Lt:LLt 1966} . The reason for this lack
of birds car hardly be because they crossed direct to the west

ccast of Spain, b;ywpas'fsin{;'Bm-c-:s; aince the experience at Fini-
stere was the drnme as at Bures in this type of weather., The ex-
planation must, we consider, be that Monx Shearwaters in calm
conditions take a pelapic course immediantely on leaving the
British Isles. This may be because they take the direct route
to the South American coagt rather than the coastal one sug ge‘sted"'
by Perrins (1967), or becausc they correct for the pruvalllng
westerlies, whether hr uot they are present. :

17 RBaleariw Shearwaters ave one of the few birds which
give indilentions of an easterly movement. 4 larpe preportion of
the movement was very close inshore, in both directiong, ‘and may
well have been fecding movements. Three moverments are worthy of ’
particular comment: . -

1. Beptember 20-22, 1967, (see para. 15 above); o
2. October 5th, 1967, when 557 moved in eleven hours.. .
3. September 25th, 1968, when 47 passed west in 8} hours.

H111l these movements took place at the same time as those of the”
Scioty Shearwater, a species with which this sub-species shares
two characteristics mentioned earlier, tne relatively small dép-
endence on north westerly winds and the tendency to move on good
days after the passape of fronts. Like it, the race obviously
regularly comes to feed in the Bay. The larpger movements late
in September and October may well represent an evacuation ‘of
the Biscay seas by this sub ospecies for 1ts winter quarters .
which are still vaknown. ' '

Scoty Shearwater.

18. The remarkable feature of the movement of the Sooty
Shearwhters obsorved from the Estocs was the sheer numbers in-
volved. The rate of passage in 1967 was 41.7 per hour. If, as
seemed likeldy, this nverage were naintadned over twoe wmonths in
the daylipght hours alone, 30,000 birds would have passed. This
numbeyr is gf the same order ns that supggested by Phllllp.; {1963)
as the number sunrmering in the North Atluntic. The averapes for
1965 (13.4 per hour)} =nd 1968 (25.8) are likely to. have been
lower than that for- 1967 because in 1965 the period in whitch the
largest numbers moved,; late Septumber dnd eurly Getoher,wazr nob
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covered, while in 1900 manning puy have stupped before the wejor
movements cccurred.

19. The miajor movements are depicted graphically in Fip, 3
These were: :

1. September 22-23, 1965, 878 in16+4 hours in calm weather ;

2. Saptember 26th, 1965, 18C in 7 hours after a passuge of
fronts on 24%th and 25th, .

3. September 19-271, 1967, 1665 in 313 hours in the westerly
and northerly winds of tw> pressure systems which passed
in the nighits 18/19 and 20/21;

L,  Qutober 1st, 1987, o nmovenment of 27106 in 41 hours in
fairly neutral econditions;

5. Octoher Sth, 19467, 2877 in 11hours following bthe prssage
of a dewression throwush British watcrsy

6. September 11412, 1968, 2 movenent of 836 with Manx Shear-
waters; :

7. September 15-16, 4968, « wmovement of 719 in 14 hours
again wit, Manx Sheavwiters; B

8. September 22 and 25, 1968, the first one of 340 birds,

‘ one of the very rare extreme movewments, the second an
obvious movemeut of 872 in 8% houre along the coast on

. the first gocd day after a spell of wet and stormy weather;

9. September 27-28, 1968, u movement of 901 in 14 hours.

20. There are three possible explanations of the size of
the passape. First, the number of birds which come to the North
Ltlantic may be bigger than suspected by Phillips. Secondly, a
& wvery larpgs proportion of the birds which come to thhe Norvh
atlantic may track through the Bay of Biscay., Thirdly, the birds
may be recorded more than once during the same auvtunn. We have
gxplained {paragraph 4 above) that we do not consider that for
Sooty Sheurwaters or any other specles o purely local circular
movement was occurring, but in view of the scale of the Scoty

Shearwater novenent we do not § 21 that 2 circular movement on.

a prand senle can be ruied out. Exanination of the weather maps
for the pericd of the {wo wmajor movements in 1967 and one in
1968 reveals on dnteresting sitwtion. The movement on 19th
September occurred in neutral westhexr following the passage of
& front. At this time o second dopression with an associated
warn front wes piving southerly winds two hundred miles west of
Bares, and westerly pales off the Irish coast. At the time of
the movement on Octobei 1sy 1967 there were strong south westerly
winds and rain to the west of Spain on 25th September with over—
cast and light south west winds. It is at least possible that
some of the birds leaviag in the throe bip movements on thess

dates entered these systems and were defiested at first north-
wards and. later eastwards by the westerly winde or gales which
foilowed, beiny driven on to the continental or British coasts
again, and passed through the Bay on the nbatement of the north
westerlies on September 21st 1967, October Sth 1967 and September
28th, 1968 respectively. Conditions which could have eazmed such
a deflection of passtge did not exist after the big movement of
28th September 1968, the winds tending to defleet birds south
east on to the west coast of Spain, and it may be sipgnifieant
that there was no further major nmovement of Scoty Shearwaters
during the rest of the manned period of 1968. This supggestion
presupposes that the circulation in the Bay was inadvertent but
it is a furtheir possibility that the Sooty Shearwater reguluarly
circulates the Bay of Biscay ond the adjacent seas in this way
during the autwin using; the regulur alternation of south west—

erly and nerth westérly winds which are o fenture of san aErsas:

through which successions of depressions pass. In view of the
fact that tht whole of the Sooty Shenrwater movement is a elre-—




wlar one of the oceans using the prevailing winds it is by no
means inconceivable that therce may be o repular circulation in
more limited zea wreas using vegnlar weather systems. It may
even be the case that such o local dirculation may have resulted
from the use of fronts to provid: fuvourable feeding conditions
suggested by Parrack (1967). By thirs hypothesis the shearwoters
would have left the Bay with the passwze through of the fronts
and the passing of the immediately post-frontal conditions,im
which upwelling produced faveurable conditions, and headed west
out of the calm waters. They then euterced the next frontal =zone
and remained behind it until fhey were led to the coasts, and
began this circulation apnin. Insulficient evidence is at present
available to us to comnment oh the validity of these sugpestions
but it.ds recommended that work in fulure yecars should be devoted
to testing them by collesting a ceries of simultancous observ-
ations in September and Qctober from Finisctere, Bares and the
coasts of Ireland and France and comparing these with observations
from the Wenthership Kile and any crossings {such as the
Southanpton - Bilbac and the -Beulogue - Vigo runs) to establish
first the reality and then the reason for such conditions. 4t
present these sugpestions cande littic but challenpge the straipght
forward. interpretation of the data, which is that at least 30,000
Seoty Shearwaters pass aleny; the north coast of Spain annually.

Gree:t Shearwater

2. This species was only seen on four days of $967(Sept.
14¢h, October h4th Lo 6th) and one day of 41968, In all cases the
b:yrds were s2un ab extrems rangs. It dis likely at least in the
case of the birds of October 19A7 that they were driven inte the
Bay by . the severe nomh westerly winds which concentrated sea—
birds of all sorts ian J.\J ares on Qctoher Sth.

22. 707 Tt "ds well known from the paucity of records from the’
Shord ind the BI"ZLL,LL:h Isles that observation from the land is an
1I1Lfft_.cthL. way of estublishing she occurrence and movements of
this pulugzc species, and watching from Spain is clearly no
different. In"virly October 1967, this bird was numerous in the
Bay ‘of Biscay. D.L,Clugston crossed the Biy on October ‘st in
the M.V. Patriein on the journey Scuthampton to Bilbao and saw’
severdl thousand- Great Shearwaters, and well over a thousand

on the return journey on Qctober 17th. On the other hand the
relatively large nuwibers secn from the shore in 1967 compared
with 1968 may well be a Lrvc, indication ci the scarcity of Great
Shearwaters in the nmore sasterly weather of October 1568, R.G.P.
crossed the Bay in the M.V.Patricis from. Bilbao on Octoher 8th
1968 and saw only two Greal Sheorwaters in spite of watching the
greater part of the day.

Cory's Shearwater.

23. This specics ogedrred both close in, in what seemed to
be leisurely feeding flighte, and in some extreme range move-
ments. The sightings of this speciles arc likely to be contrelled
to-such v large extent by locadl weather conditions and the sige
of cptlc_:s used that we wonld prefer not to attempt an analysis
from the records of this staticn in isolation. Certainly no pat-
tern is obvicus, nor do the moverunts of the bird coincide with
those of either Manx or Sooty Shearwaters. The populaticon of
_this species which summer in the Bal of Lf.l.-scuy might in theory
have been observed lesving for the wintering quarters off Scuth
hfrica, but there wns no indicatiocir of such @ movement in the
period of manning,
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Gannet.

24 Gannets showed more repularity than cny cother species
The numbers built up over Septenber and early October (Fig.3)
and there were in these months no duys when the daily average
fell markedly short of the averwge for the periud in question
or, except for on: day in 1967, any which greatly exceeded it
Long periods during the [day when no birds were seen occurred in
very fine days but on these days large movements in the early
morning usually made wp the daily numbers to average. The bulk
of the birds in early September were birds of the year, but the
nunbers of birds of the intermediste yvears (referred to in the
tables as sub-adult) dnereased over the period of watching and
at the end of September were aboubt squal. iAlult birds, or birds
which had some insipnificant sipns of immaturity that they could
only be distinpguished at very close range appeareda little later.
The rate of passape of birds in these catepories for each day
of observation in 1968 is set oui in Table 5.

25. ' fis is mentloned in parapgranh 5 above the appurent reg-
u:@al‘iﬁy obscures the effect of north westerly winds on juvenile
birds. These birds occurred in substantially pgreater numbers on
days on which north westerly conditions had been prevailing in
the seva areas north of Spain, whereas the sub-adult and 'adult!?
birds, possibly because they preferred dry or calm conditions
for moving, were geen pore on- the nrher days. Juvenlle Gannets
tended to move further out than svb-aduit birds and were less

nunerous in the euarly morning, increasing relatively to the
other arpes nas the day went on., The sub-~adult bhirds on vhe other
hand showed 2 considerable tendency to move soon after dawn and
then to show a drop at about 9 am local time, a characteristic
of many seabird -day migrants which follow the coast. Indeed the
Gannet, in spite of the more pgeneral spread of juveniles over
the day, was ocne of the few species which exhibited a strong

diurnal rhythm. This rhythm is depicted in Fipure 5.

26. It is suppested thoet the juvenile birds usually tracked
fairly directly from -their natal areas across the Bay. The rate
of passage, in 1968 assuming a two month mipgration over the day-
light hours alone, would give a total of 29,400 birds passing,
a substantial proportion or the offspring of the brecding pairs
of this side of the Atlantic (82,000 pairs in 1949), It is sug-
pested, therefore,that the course is genernlly further east than
that of the sheoarwaters and the skuas. The sub-adult birds prob-
ably originate immediately in the Bay. Most of the adults prob-
ably do the same. An exception to this must be suggested for the
massive movement -of Gannets which cccurred, with other species,
on Qctober 5th 1967. On this day a total of 3,279 Canncts passed
"in-11 hours,  of which a much larper preportion of adults (954)
than asual were cbserved. Thess and the smaller number of sub-
adults whieh nmoved with them did not show the usual diurnal
pattern but were fairly cvenly distributed over the day, like

the juveniles and ofher specics which made 2 lonpg oversea cross—
ing. ¥We suggest That this movement repressnted a chanpginge of seo
areas by breeding adults of the British Tsles and possibly even
of Iceland, made visible by north westerly winds which stretched
as far as Greenland, x movesment whiech is observed from the Irish

stations Tory and Mullet ot this time of the year in westerly

conditions. Unlike that of the sub-adults und the aduvlts (prob-
avwly non-breeding cnes) seen earlier, it probably is normally by
a mere open seit route. : ‘ .

Common Scoter.

27. Common Scoter moved throughout the menned pewiods, esp-
ecially on calm days, and thei-~ movements sceemed procipitated



by the pussing of freuts (paregraph 9 ahove ). .11 pussuage waes
foirly close to the shore and in wview of the lack of dependence
on north west wind systems it is sugpested that the bulk of the
birds which pass from northern Burope to the wintering area in
west Spair and Morocso follow “he coust and are observed fron
the Estaca. This supgestion is borne out by the fact that the
nunber of birds passing per hour shows & considerable similarity
in the case of the two years 1967 L84) and 1968 (96.1) wisn a
long manning wao achleved.

28, Detailed fipures of passags at Cap Gris Nez for the

years 1965-67 are now available {(Gibbs, 1968) for comparison.

This stationis theoupht to observe the greater part of the move-

ment of this species through the English Channel as & result of .
the tendency of the Scoter to move west along the scuthern shore ’
In 1967 an average of 145 per hour paswsd Cap Gris Nez in ten

hours of watching in late hupgust, and 121 an hour in 79 hours .
of watching in Soptenber 1967, The equivalent figures for Sept-

ember 1966 was 136. Unless there are other streams which join

beyond Cap Gris nez, such as the Tcelandic population (whioh one

might expect. to winter in Ireland rather than further south) or

birds which pass freorm Europe weet of the British Isles (again

unlikely in view of .the paucity of Scoler records at Irish sea

watching stations) thase fipures supggest that the bulk of the

birds which pass Cthroupn the English Channel are destined for

wintering areas south of Galicia. '

29. Because the manning dates de not coingide well for 1965
and 19677 no comparison has been made between the individual
movements at Cap Giris Nez and Barus, but this would bhe a worth-
while ‘exercise for 1967, anld for lateur years if simultaneous
manning can be achieved. : -

30. Lt Barzs the movement of Scoiters seemed to be highest
in the morning and evening, though bocause movements stopped
quite suddenly and werec Followed hy days of little activity this
pattern was rarely exhibited irn any single day. Indéed a very
common pattern was for a moversnt to take place on one ‘evening.
and the following morning. The birds flew low over the water on
mest days. The onc exceplicn was October fth when o bank of fog
and low cleud lay over the coast beneath clear skies. . Scoters
were passing-p eh of the mornimg at a considerable height just
above the level o1 the cloud %$ops. somctimes descending to the
sea whers the clouds ware absenbt. They nevertheless followed the -
line of the coast with some -nceuracy, and there was no asngpestion
that they came in from wccross #he Bay. VWhen the clouds disappeared
the behaviour of the Scoters returned to normal. We do not.con—
sider, however, thal wany Scoters wevre unseen through flying
aver the top of ciouds. In conditions of heavy clouding, which
presumably extenderd to some heipht. the birds seemed to fly low
over the sea as on the fine days.

31. O During 196Y it was noted that the proportion of black
birdsfdoclined stoadily. Ou Septenber 8‘1',}11 75% were adult males.
By the 19th “he proportion w.s chout 50%; on the 27th it was 26%

and ‘on ‘the 28th, 12%. _ .
32.° : Onlyt-oue Voelvet Scoter (M.fusca) was seen witﬁ the. Com—~

mon Scoters. The movement of this spocies no doubt occurs later
in. the autmwn, as in the case ol Cap Gris Nez.

firctic, Pomarine, and Long- tailed Bkuas-

33, Some carc is necessary in cowmparing the nunbers of skuas
on days on which the Belgians were prusent and other days, be-
cause the smaller siva often moved ot such o distance out that
they were. beyond the ranpe of normal opiics. Bven with this
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limitation, however, 4t is obvious that the passage of these
birds is very dependant on the weather, and the major movements
were all in conditions in which north-westerly winds had def-
lected them, possibly from very far afield. The major movements
were as follows:

1. Septenber 19th, 1967, 105 unidentified skuas in 1 hour;

2. September 21st, 1967, 335 unidentified, 9 Arctic and 4
Pomarines in 104 hours;

%,  September 30th, 1967, 408 unidentified, 13 Pomarine, 6
Arctic and 2 Dong-tailed in 11 hours;

4, OQctober 4th and Sth, 1967, 1196 in 21 hours, including
71 Lhretic and 135 Penarines;

5,  September 15th and 17th, 1968, 192 Arctic, 10 Pomarine

" and 156 unidentified birds in 23} hours.

The unidentirfied shuns were considered to be mainly Arctic rather
than Penarine. The weather situaticn in the day before the ;LELI‘“
cest movement is shown in fiE?UI‘C:'ZE)- It is cugpested that on this
occasion birds were deflected from as far away as the Tcelandic
sc¢as by the strong winds behind the low pressure systems.

3k, The larger number of small skuas occurred in the last
hours of daylight. In days of lusser movenent the birds often
only seen in these two hours unless snall nunbers were seen
associlating with tern flocks. In the evening small parties were
on occaslions scen flying fairly-hipgh in some semblance of form-
ation, a feature noted by RLG.P. at Tory Island. On the days of
heavy movement birds were moving most of the duy but again there
was ‘a brild up in the last hours. TFor exanmple, on Sth October
1967, " 76 passed between 1500 and 1600 GMT., 4118 between 16 and
1700 amd 258 between 17 and 1800. As the Hilbre party left the
site and looked back over the cea, skuss could be secen passing
in an almost constant stream with partics of up to a dozen birds.
It is sugrested that the major part of the pacoope of small skuas
takes place at night, and pessibsy in this area, overland. This
wi.s borne out by the discavery during the stay of the Hilbre
party of an injured Arctic Skua below the lighthouse one morning
and ancther flying over the fields nearby.

35. C Lohpg-tuiled Skuas (8.lonpicaudus) were recopgnised only
once, on 30th September 1967.

Bonxie.

36, Unlike the smaller slkuis, Bonxies were not heavily dep-
endant on westerly conditions, which contrasts with experience
ot Tory Luland and Cape Clear (Obusrvatory Heports). 1t is sug-—
pested that this is because Bonxics, whose winter range does not
extend so far south of Spain, do not puss on orientated journeys
near the Bay of Biscay in any numbers. Those birds seen are
probably mainly birds which winter in this part of the séa and

their occurrence at Bares is therefore largely random.

Iesser Black-backed Gull.

37 The nunbers of this speciles pussing were rarely noted
partly because it was difficult in times of heavy poesage to
spend time to distingpuish the passing of immature Lescer. Black-
backed Gulls awonpgst the host of immature Herring Gulls assoc-—
lated with the local fishing industry. However, adults ¢f both
the nominate and British races passed west on nost days. It was
noticed that on days of very bad visibility the numbers were
greater., In complete cover and drizzle on Septenber 24th, 179
pasaed in one hour nlons the eliff edpes. On clear days very. few
rassed.
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Sabine's Gull. (Xenmw sabini).

8. Sabine's Gulls were seen on three doys of. 1967 and .one
of 1968. As it is known that these birds are repular. in the sea
arcas north west of Spain it is c¢lear that observations from the
land are of little value iudnterpreling novements of the species.
Conclusions. =
39, We conclude

1. Sandwich Terns, Gannets of the intermediate years, Sooty
Shearwaters and Common Scoters, regularly take an inshore
course throupgh the Bay of Biscay;

2. Manx Shearwnters of the nominate race, Common or Arctic
Terns, Roscute Terns, Areotic and Puwarine Swuas, Juvenile
Gannets and Lessner Black-backed Gulls take a more pelapgic
COUrER} . :

3. The bird s taking & pelagic course arce brought into the
arca by ﬁ*mplg drift on north west .or west windsj

L. Manx Shearwaterms of the nominate race are drifted more
in overcast condlbions than in clear;

© 5. HManx Shearwaters leaving the British Isles neither rep-

: ularly ente: the Bay of Biscay, nor take a course follow-
ing the Eurcpean coast but adopt a pelagic gourse from
the start;

‘6. A circular movement round the oy of Hlscay using the
passiise of depressions way well be used in the cﬂBG of‘
the Sooty Shearwater;

Y. HMigration releanse by the advent of clear or calm weatherj
is shown in the case of Sooty Shearwaters, the Balehric
race of the Manx, Common Scoter and Sandwich Terns.
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L TABLE 1

Lverage rate of passage west per hour of the sommoner

species 1965, 1967 and 1960

Pa—

1) 2) (3g
1965 1967 196
Manx Shearwater. 113.65 37.6 31.6
Identiiied nominate 10 :
H Balearic 9.15 3.52
Great Shearwater . 081 W02
Cory's Shearwater 6.2 1,17 10.5
Sooty Shearwater 13.4 bq,7 25.8
Gannet ' 35.7 44,8 77.2
Juvenile 29.8 Lo,8
sub-adult 5.5 24.2
adulb 7.0 9.12
Common Scoter Gl .5 o84 96.1
hArctic Skun 13 ‘ 86 2.04
Jonxde 20 .45 .19
Pomarine Skua _ .84 o3
Pomarine/Arctin Skua 2.4 9.4 2.37
Black Tern @ 1.29 1.57
Common or Arctic Teon @ hy 20.2
Iittle Tern 156 -5
Sandwich Tera 10.7 17.3 18.8
Comuic + unidentificd %arns 53,4 29,38
Lnks .5 168

@ - average not computed 2 these species werc ipgnored on certain

busy days.

All averages are the averages of the hour’y rate for the manned
& G y

days.

Two months passapge at this rate in daylight hours.

( (2) or (3), whichever is greater x 720)

000 s
Monx Shearwataor 2741
neminate 72+
Balearic 6,58
Great Shearwater .058
Cory's Shearwatcr 7.56
Socty Shearwater 29.9
Gannet 55.6
juvenile 29.4
sub-adult 17 .4
adult B.6
Common Scotew 69,2
Azetic fkua Y
Bonxie » 3214
Pomarine Skue . 605
Fom/hrctic Skua 6.8
Blacix Tern 1.13
Common/irctic Tern 35.2
Sandwich Tern 1%.6
Commun/Arctic Tern « -nidentified. z8.5
Auks .35
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TABLE 2

A comparison between the rate of pagsape on thirteen days of
northwesterly westher and fifteen other days, 1968,

(a) ' (b}

Lav. rate/hour. Ratio

. NW days Qther days. (a)

()

Manx Shearwater _ 61.8 . 10.5 5.9
) Balearic race ) 4,06 2.64 - 1.5h
Gofy's Shearwater 1.2 .9 1o1b
Sooky Shearwater 36.8 18.9 194
Gannet ) 30.2 - 75,2 1,06
juvendle 52 29 1.78

sub-zdnlt 21.4 26.8 .8
adult _ 7.35 10.8 .68
Common Scoter 9.5 118, .67
Bonxie , .25 137 - 1.83
Arctic Skun 3.2 T1.18 - 2.75

Pomarine Skua .735 033 22.8
Arctic or Unidentified 6.7 2.6 2.57
Black Tern .91 2.11 W43
Common or ALrctic Tern 23,7 14,3 1.66
Commic und unidentified 39,1 7.8 2.19
Little Tarn .298 632 U7
Sandwich Tern 12.5 2.3 .535

fhuks S .2 .76

- TLBLE 3

Comparison between the averape rates of pagsape on eigrht north-
westerly days and sixteen other days, 1967,

(o) {b)
Av. rate/hour . o Ratio
NW days. - Other days (g)
S (5)
Manx Shearwater e 18.7 %.88
Sooty Shearwater 71.2 7.95 8,95
Gannet 82.2 38.5 2.04
Juvenile 2.3
sub-adult for the fourteen days in 1,82
adult. - Septembgt and Oetober anly 3.1'
Common SBcoter 75 ' & ,863
Small skuas 32 7.6 i 07

Common or arctic Tern 97.6 25.6 2.62



TABLE &

A -comparison of the rate of pascoage of  certain species on the

T

days followinp frontal weather; ~1968.

Rate per day average
18t good day. 2nd g.d. 3»d r.d alldays
Manx Shearwater 28.8 ' 30 10.5 31.6
Balearic 6.06 L.85 1.6 3.52
Cory's Shearwater 9.1 21.% 4. 54 10.5
Sooty Shearwater - 49,9 - 23.5 1,4 25.8
Gannet juvendile g7k 25.09 26.2 4.8
sub-adult - 25.6 - 15.9 32.8 2h.2
adult 7.2 8.0 17 e 1 9.12
Commen Scoter 107 : 6l 31.5 G6.1
Small skuns 7.5 b, 8o 2.55 4,71
Commic Tern 23 Ly 5.76 20.2
Sandwich Tern 25.3 . 15.5 16.26" 18.8

There, were six !'Pirst good days', four 'scoond
three 'third geod days'.

TABLE 5

average rate of passage per hour of Gannets of

grood days! and

three plumage

phases, 1968,

Date.Sept. 8 9 10 11 12 13 14

Juvenile 2.7 14 12.2 15.3 17.2 10.6 11.3
Sub-adult 4.2 4.7 .8 3,5 2,1 » 2.1
‘[-Ldult ) O . v3 1 « 1 l} ,25 03

Date.Sept.19 20 21 22 23 a2k 25  2g

Juvenile 10.3 22.9 20.6 26.6 53.7 123 47  17.8
Sub-adult 18.% 19.8 204 17.9 26 29,5 850 30
Ldult 1.6 3.8 2.1 2.5 6.8 11 10 b4

Date.- : : )
Sept/Cet. 30 1 2 3 4 5

Juvenile 47.5 49 81.2 2@ 26 27.5
Sub-adult 30 928.255 ¢ .40 &8 : @ 'very
Adult 30 50.739 2 17.b26.2-

In cases where not all Gannets were assigned to an
total number seen has Dbee¢n split in proportion
taken. Until 23rd nost Gannets were aged.

17 18
4 22 42,5
.06 5.5 48
.3 1-?? ‘I‘L
27 28 29
50 139 99

38.5 15.2 66
11 15.2 15.4%

few'!. .

age group the
to the samplie
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FIGURE 1.

, S%a area bgunded by -
5 E and 14 g and
45N and 507N,

C

Position of the Estaca de¢ Bares in relation to:

A Great Circle route West Ireland to Bast Brazil,
B. Pembrokeshire to Bast Brazdil.

C. "Minimum distance route to West Africa.

D. 'Minimuﬁ distance route Channel to South.

E. Minimum distance -route lLands End to West Africa.-
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200?: Common Scoler.
- y fverage hourly rate of passage plotted
7 against lccal wind force of days in
:Q//// gquestion, 1868, .
. There were no days of force 6 winds.
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Figure 2
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Diurnal rhythm, late September and October 1968. .

The mean of the number of birds passing west in one hour watches
beginning in each hour period is plolted, using 82 watches, Sept
20 to Oct 4 1968, There were insufficient watches beglnnlng bet-
ween noon aml 14,00 to take a valid average. Lo .

Figure 5.
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Scoty Shearwater.
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42hr of October & 1967.

Figure 7.



