Headwind-migration. Answer

By
JorceEN Raser

(Med et dansk resumé : Modvindstrek. Svar.)

Before I answer I should first stress the
hard core in the criticism.

CHriSTENSEN and  JacossEn (C & J)
states I have one cause (a head wind
migratory force) oo muck in my migratory
behaviour model.

They think the headwind migratory
force can be divided in topographical —
and/or goal migratory components — or at
least they think I have not clearly showed
this is not the case.

C. & ]J. states that I “‘recognizes three
basic, ndivisible types of migratory be-
haviour -”. I think the designation,
stemulus-different, 1s better since it allows a
possible stimulus-combination. I further
recognize a fourth type, down-migration,
not mentioned by C. & J.

I do not think there is one more factor,
“tneriia’’, included in my model. This de-
signation is not on the same level as the
other ones. There is no true directed flight
without actual directing stimuli. That a
bird continues to emigrate in the same
direction after having followed for a time
e.g. a coastline is a result of e.g. keeping
the same “angle” to the turbulent wind,
to the waves or to the sun (only a few
possibilities to be mentioned).

In RasoL 1967 (II) I do not calégorically
say that all the headwind-migrations
should be regarded as visual determined
by “mowing” topographical cues. I cite
myself, II p. 86: “Possibly headwind mi-

gration should only be regarded as a uni-
fication of the topographically possibili-
ties.””, II p. 86: “~ headwind migratory
force may perhaps manifest itself only as a
consequence of visual sensations” and II
p. 77 1.9 £h.: “As the wind direction — in
my opinion — normally can hardly be de-
termined by a flying bird without visual
coordination — -, At the time I wrote 1I
nearly all authors (NisBer 1955 and
Drury and NisBer 1964 as exceptions)
postulated very categorically that a flying
bird could not fzel the wind (among them
HesserBjJERG CHRISTENSEN pers. comim.).
In the same context C & J in the chapter
“RaBoL’s conclusions’ write: “~ — when
stated in modern texts it is usually implied,
that a bird determines its flight-direction
without regard to the wind-direction”.
But this often do not holds true in recent
texts concerning both visible- and radar-
migration (e.g. GRuys-Casmir 1965, Evans
1967 and BrrLrose 1967). Especially
BeLLrROSE postulates that the turbulent
wind could be used and is important as an
orientation-reference.

To my cautious visual-skewed head-
wind-stimulus model in II I now want to
add the turbulent stimulus. Possible both
in connection or only one of these in a
time can act as directing stimuli. In any
case I think it is defensible to call the ob-
served headwind-migration for the result
of a headwind migratory force or a positive
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anemo-taxis. A somewhat identical dis-
cussion has been undertaken with respect
to the rheo-taxis of fishes (FRAENKEL and
Gunn 1940).

In this context I want to stress that also
within solar- or stellar orientation the mi-
gratory directions are often established
through a topographical- or wind-tur-
bulent factor. The first can be e.g. directions
determined from the sun-azimuth (the
sun-projection at the horizontal level -
e.g. ScumipT-KoENIG 1965). The other
could be the fixpoint-windturbulence re-
lations discussed by BerLrrose (1967).
Under the heading, “inertia” 1 also
showed that astronomical or windturbu-
lent stimuli could be ‘“‘vicarious” for a
topographically directed stimulus.

C. & J. state me as having admitted in
11 that simple vector-combinations may
not be the correct approach. They refer
to the following statement: “If several
sign stimuli do not differ to much from
each other in direction they may coor-
perate, however (judging from the ob-
servations) hardly with a simple vector-
resultant as result, but rather, so that only
one of the given stimuli determines the
direction, e.g., as mentioned above, mi-
gration along a leading line, if this fits
approximately in direction with headwind
migration and/or goal migration”. It is
difficult to see how this obviously rather
special case in which vector-combinations
cannot be used, can invalidate the con-
cept of vector-combinations in general. 1
have further in countless other contexts
written as e.g. IT p. 86: “A migratory
direction has one or several of the said sign
stimuli and a migratory drive as its im-
medeate cause’’.

It is possible that a great deal of head-
wind migration staris as a flight (a passive
rectification) towards a topographical
unit, e.g. Hessels or Knudshoved. But
an emigration against the wind could not
has “finertia” as the proximate cause.
“Inertia” could not be a cause. Further

much emigration against the wind can
often not be regarded as goal migration —
e.g. IT Fig. 7. This figure shows Chaffinch-
es (Fringilla coelebs) emigrating “'SE” and
“NV?” in autumn. The standard direction
is approximately SSV and very probable
there is only a very little direction-
variation round the SSV-mean. The only
plausible directing stimulus in the emi-
gration should be the headwind determ-
ined either visually or by the wind-
turbulence. The bending of the emigra-
tion shown at Fig. 1 also is difficult to
explain soundly without operating with
a headwind migratory force.

I next want to deal with G. & J.’s
objections against my migratory drive and
migratory force concept.

The motor pattern (in the migratory
movement) ‘“‘originating’ from the mi-
gratory drive is in itself undirected in
space. In the migratory drive is, however,
potentiality for selection of appropriate
directing stimuli. When these are lacking
-~ e.g. birds showing ‘zugunruhe” in
overcast (EmLEN 1967) — the “intention’’-
movements are un-directed.

What I have called a migratory force is
the same as e.g. FrRAeEnkeL and GUNN
(1940) and LinpaUER (1964) call a faxis.
KoenLer (1950) distinguishes between a
laxi(a) — “‘die gesamte Orientierungs-
handlung” - and a taxi(n) — “die orien-
tierender Wendung”. The first is what
FrAeNkEL and GUNN mean with taxis,
and the second is what ethologists mean
with the concept of taxis. A megralory move-
ment is a taxi(a), which again is soluble in.
a fixed motor pattern (the flight) and one or
a combination of taxis(n). After FRAENKEL
and GunN the different migratory forces
can be said to belong to #elo- or menotaxis
{compass-reactions).

I cannot see (as C. & J. propose) why
it is better operating with three “instincts”
(four with the downwind migratory force).
It is only a matter of words and I think
it is lesser appropriate in “attacking” the
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Fig. 1. A common reaction (hatched and fully
drawn) Knudshoved, spring. A SE-emigration is
converted into a SSW-movement against the wind.
It is difficult to see if the goal direction is to the
“SW? (reversed migration) why the movement not
earlier (the dotted line with?) is bent in that di-
rection. The SSW-movement most probably is di-
rected by the (head)wind.

Fig. 1. Et alm. lrekbevegelses-forlob pd Knudshoved,

Jordr. Et SO-udtrek gdr over i en SSV-bevegelse reltet

mod vinden. Huvis fuglens mdl-omydde ld mod ,,SV** burde

Juglen forlengst have fulgt en trekvej symboliseret med

den prikkede pil. Derfor retningsgives SSV-bevegelsen
sandsynligvis af (mod)vinden.

problems since the motor patterns are
identical for the different forces. It also
seems an appropriate model that ‘“the
sign (better directing) stimuli are not
equivalent at all intensities of the drive”
(to cite C. & J.). Both Raser (1964) and
Gruys-Casimir (1965) maintain that mi-
gration more or less right into the wind
very often becomes a more prominent
reaction with time in the daily move-
ments. From such observations of con-
versions to different reactions it is often
stated that the migratory drive wanes
with time. It is may be a rather tentative
conclusion but I still think my conclusions
II p. 76 last in the chapter “Migratory
drive concept” are defensable, among
other for the following reasons:

Fig. 2. A goal area is overshooted in a following

wind (A) or a displacement occurs under a lateral

wind-drift (B). The compensatory goal movements

(the hatched lines) are now directed into the wind

without the latter being nescessarily needed as a
directing stimulus.

Fig. 2. Et mdlomrdde overskydes 1 medvind (4) eller der

Jorekommer en sideforskydning pd grund af sidevinds-drift

(B). De kompensatoriske mdltrek-bevegelser peger nu

mod vinden, uden ai denne nodvendigvis behover at indgd
som_ retningsgivende stimulus i trekbevegelsen.

The designation, drwe-intensity, should
shortly be discussed. What do we mean
with a high intensity? We mean a great
probability or a great amount of “energy”
to perform an act. We say the migratory
drive (intensity) is strong when the amount
of standard migration (in a population)
is very high, e.g. migration which follows
weather-improvement after a delayed pe-
riod in bad weather. The delay has
caused a great “drift” between the birds
“goal-search-image” (the “‘coordinates’
of the actual goal area) and the “coordin-
ates” of the place where the bird is. See
fig. 2. The un-equilibrium between both
causes a great amount of goal (standard)
migration and it is appropriate to say
that goal migration and a strong drive is
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often linked. When the distance between
the goal area and the actual position
diminishes (through goal migration) some
sort of drive satiation comes. The goal be-
comes further more “diffuse” as if somesort
of gridorientation were used (e.g. SCHMIDT-
Koenig 1965). May be it is why topo-
graphical- and headwind-orientation can
be ascertained to play a greater role than
previously and it is defensable to say that
they often occur under a rather weak
drive (intensity).

The most serious objection against my
conception of the headwind migration in
C. & J. is the question concerning the re-
lationship between the flying height and the
migration directions. C. & J. use my fig.
2 in II showing the pronounced variation
of the goal migratory forces around the
standard direction. This figure was especi-
ally produced to reflect the goal migratory
forces in Skylark (Alauda arvensis), Den-
mark and spring. Other birds — especially
nocturnal and far-migrating birds — prob-
ably has much lesser direction-variations
round the standard direction and round
the 180°-“wrong” (reversed) direction.

Gruys-Casmir (1965) describes a tech-
nique discovering movements from ground
up to over | km. in height. In her Table
IX and fig. 10 p. 218-219 she shows the
average migratory heights for the standard
migration, Holland, inland, autumn, Chaf-
finch. The heights in a following wind
were greater than in a headwind, but the
differences were rather small (most aver-
ages in following wind 40-70 m. and in
headwind 20-50 m.). Different reactions
are probable in other species and in other
regions, but I think Skylark, Denmark,
spring (the most important species for my
interpretations) follow much of the same
pattern as the Chaffinch with respect to
rather small differences in flying heights
under different wind conditions.

My conclusion should be that the effect
mentioned by C. & J. is obvious, but

probably of minor-importance without any
cooperation of a notable headwind migratory
force. This probably acts better (through
visual conduction) in the lower flying
heights. I also think birds flying low have
on the average a rather weak migratory
drive.

Fig. 2 shows headwind migration which
is not nescessarily a result of a headwind
migratory force. A goal area can be over-
shooted in a following wind or a displace-
ment can occur under a lateral wind-
drift. In both instances the compensatory
goal movements may occur in directions
approximately against the wind. May be
fig. 2 shows a common reaction-pattern
but I want to stress that many such
movements — as movements started as a
topographical attraction (discussed ear-
lier) — also beside topographical — and/or
astronomical stimuli use the headwind as
an integrating orientation cue.

We can very often ascertain an over-
compensation for the wind-drift (e.g. II fig.
4 and Gruys-Casmair 1965). I think this
cannot be explained sufficiently as a
reaction only directed of topographical-
or astronomical stimuli. The overcom-
pensation is an active answer to a stimulus-
configuration in which the (head)wind is
a part. Also a mere compensation can be
said to have a headwind-migration com-
ponent as C & J mentions under their
fig. 1 ¢ (“an intentional flight into the
wind”). It is, however, only in regard to
migratory movements showing overcom-
pensation that I will talk abeout an inte-
grating headwind-component, a headwind
migratory force.

If I should criticize the criticism I should
say that to a fairly high degree it remains
only at a semantic level. But there also
seems to be a core of reality in the critic-
ism. It is difficult to see why I should
prove my conclusions further — even in
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the case of new and very critical observa-
tion-methods.
M model, of course, is open to modi-

fications. I do not think, however, that to
a certain level of treatment it is a ““wrong”
{in-appropriate) model.

DANSK RESUME

Modvindstrek. Svar.

Jeg kunne jo begynde med en kritik af kritikken.
Inerti er ingen causal forklaring pa forlebet af en
trekbevaegelse. Begreberne inerti og frekkraft ligger
ikke i samme plan. Der findes ingen vedvarende
retlinede trekbevagelser uden en stadig indvirk-
ning (justering) af en eller flere retningsgivende
stimuli. Givet et udtrek over vand, der fremtraeder
som en retlinet fortsettelse af et ledelinietrak (eller
en o-tiltrekning). At fuglen fastholder samme ret-
ning har sin causale forklaring i, at den vedlige-
holder f. eks. samme vinkel til vindens turbulente
struktur eller fortsztter 1 samme vinkel i forhold
til solens azimuth,

Denne argumentation forer os naturligt over i
CHRISTENSEN og Jacomsens (C. & J.) péstand:
,»— 1 IT har RaBoL fragiet, at vektorkombinationer
pé instinkter eller adferdsformer er den rette vej —*.
Denne pastand er ganske enkelt ikke rigtig. Det
fremgér meget klart af I1, at en trekbevagelse skal
opfattes som verende retningsbestemt af en eller
Mlere stimuli. At jeg har navnt et special-tilfelde
(treek langs en kystlinie der ikke forleber helt 1
overensstemmelse med maél- ogleller modvinds-
retningen), hvor simpel vektor-addition ikke kan
forekomme, berettiger ikke C. & J. til at tale om
inkonsekvenser i mine konklusioner.

En trekbevegelse (f. eks. trek mod vinden, mod
en o eller 1 en given kompasretning) kan opleses i
et bestemt bevegelsesmonsier og en faxi (reaktionen
pé& de (den) retningsgivende stimuli). Bevagelses-
monstret er det samme, hvad enten det drejer sig
om modvindstrek, maltrek eller trek mod en o
eller langs en ledelinie. Af denne grund er en slags
stimulusvektor-summation ret sa simpel at fore-
stille sig — ithvertfald i princippet. Jeg opfatter der-
for ikke de 3(4) trekkrefter som varende 3 for-
skellige .instinkter. Forekommer de i ren form
viser de derimod tilbage til 3 forskellige taxier.
Tovrigt ville det veere helt i overensstemmelse med
de ethologiske handbeger at kalde de forskellige
treekkrefter (eller kombinationer af dem) for for-
skellig instinktmessig adferd.

Det fremgéar klart nok af II, at udvelgelsen af
de forskellige retningsgivende stimuli er ,,noget
fuglen iboende®. Her har C. & J. heller ikke lest
mig omhyggeligt nok. I denne forbindelse skal jeg
vderligere gorc opmarksom pi. at selve bevegelses-

moenstret er u-orienteret i rummet. Under oriente-
ringsforseg udviser fugle 1 ,,trekuro® isoleret fra
ydre retningsgivende stimuli (. eks. stjernchimlen)
en u-orienteret adferd.

Vedrerende determineringen af vindretningen:
Jeg har ikke kategorisk hevdet, at treekfuglene kun
kan opfatte vindens retning gennem iagitagelser
af landskabets ,,bevaegelser. Jeg har derimod nok
lagt vaegt pad denne mulighed. Da II blev skrevet,
var det efter litt. (med Nisser 1935 og DruByY og
Nisper 1964 som noget ner eneste undtagelser)
den eneste mulighed. Herhjemme har jo bl a.
HesserjerGg CHRISTENSEN med stor iver havdet,
at en trekkende fugl ikke kan fole vinden, s& jeg
betragter den forsigtige tilnzrmelse 1 C & J til
NispeT som et gledeligt tegn. I de senere ar har
iser BELLrOSE (1967) beskaftiget sig med vindens
turbulente struktur som en vigtig retningsgivende
stimulus for fugletraekket. Jeg vil nu anse det for
sandsynligt, at (mod)vinden kan fastlegges bdde ad
visuel og turbulent vej. Formentlig udnyttes begge
muligheder ofte samtidigt, og under alle omsten-
digheder kan man ikke simpelt sette lighedstegn
mellem modvindstrek og topografisk tiltreekning.

Man vil ofte tale om en stor trekdrift (intensitet),
hvis islettet af normaltrak i en populations trek
er betydeligt og vedvarende til langt op pa dagen.
Det kan man se f. eks. efter en periode med darligt
vejr, der har holdt trekket tilbage. Populationens
aktuelle mdlomrdde (se fig. 2) er under rasten rykket
langt vaek fra det sted, hvorfra traekket er udgact.
Man kan tale om en betydelig uligevaegt, der seges
udlignet ved mél (normal) treek. Derfor er det for-
svarligt at tale om en betydelig korrelation mellem
maltrek (indvirkning af astronomiske retnings-
givende stimuli) og stor trakdrift. Befinder en
fugl sig i eller i nerheden af sit malomride, kan
man enten ikke tale om en entydig maltrekkraft
eller ogsd vil dens nejagtige retning vare svar at
determinere (i en koordinar form for orientering).
Hvis trekdriften alligevel slar igennem vil trek-
bevagelserne veare sterkt influeret af topografiske
stimuli og modvinden. Man kan derfor forsvare
at sige, at disse stimuli iser indvirker, nar trak-
driften er lav. Ievrigt har jeg i I udferligt disku-
teret baggrunden for stimulus-udvalgelsen.
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C. & J. har ganske ret i, at traek mod vinden
gennemgiende gar lavere end trak med vinden.
Det registreres derfor ved bl. a. min obs.metode
lettere (et helt lavt treek er dog let overset). End-
videre bliver den topografiske pavirkning sterre,
hvad der vil fore til at flere fugle registreres pa
wrekstederne — alt andet lige — i modvindssektoren.
Hollandske undersogelser af gennemsnittrekhojder-
ne for normaltraekket af Bogfinke gav dog ikke store
forskelle mellem med- og modvind (mest 40-70 m
i medvind og 20-50 m i modvind). Sadanne for-
skelle kan dog godt tenkes at blive af betydning
gennem kumulation.

Jeg skal dog tillade mig at ,,mene® folgende —
som iherdig iagttager af trakbeveagelser: Trak
rettet mere eller mindre strikt mod vinden barer
faktisk altid et umiskendeligt prag af med-indflydelse
af (mod)vinden som retningsgivende stimulus.
Modvindstrekket kan maske ,,blot* veere stariel
som en passiv ensretning mod vinden gennem to-

pografisk tiltrekning (II Fig. 16). Det ,,SO“- og
5, NV-giende udtrek 1 II Fig. 7 kan imidlertid
som navnt ikke forklares ved inerti. I dette tilfzelde
vil det vere mest sandsynligt, at udtrekket ret-
ningsgives 1 méske ene grad af (mod)vinden -
enten det si sker ,,visuelt” eller gennem vindens
turbulens. Det samme vil utvivisomt gelde mange
andre reaktioner — bl a. udtrekbevaegelser pa
Knudshoved.

Som ofte og gerne fremhevet opfatter jeg mod-
vinds-reaktioner som varende af selektions-veerdi.
De formindsker vind-driftens indflydelser, og der
er jo noget der tyder pa, at ihvertfald dagtrakkere
i Sydskandinavien ikke kan udligne afdriften ved
kompensation alene (Fig. 1ci C. & J.). Herpa tyder
bl. a. det store forarstrzk i Nivi-bugten med V-
vinde og ved Gilleleje med @-SO-vinde. Afdriften
manifesterer sig trods stedige forseg pd at udligne
den -~ bl a. gennem en betydelig udnyitelse af
{mod}-vinden som retningsgivende stimulus.
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