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IN aceepting the Editor's invitation to econtribute an article
to the columns of the Bullctin, 1 feel that 1T am taking a grave
risk in my choice of subjeet matter, which necessitates the
adoption of a eritieal attitude.  But when one considers that
thousands of aeres of paper and uncountable gallons of good
printer’s ink are wasted annually, in these days of endless
publication, without sceming to acceomplish anything in
particular beyond, perhaps, getting authors’ names into print,
one is indueed to attempt to put something that will at Jeast
stimulate thought into an article written by request. Sinee
my interest in handing is mainly iologieal, it oceurred 1o me
that a eertain number of banders might be interested to know
what biologists—the people who are reputed to spend their
time in laboratories with one eve down a microscope and the
other on a musty old tome in teehnieal “jargon”--think of
their activities. T readily coneede that T am not qualitied
to speak for lnnlu;.l\l\ in general and that 1T am, rather,
voiceing a personal opinion, but it is nevertheless an opinion
~tarred with the hrush of the microscope and the musty ol
tome.  Still, neither myv fellow biologists——nor an innocent
cditor-—-are to be blamed for my sentiments,

The link that Iuinp banders and laboratory men into touch
with each other is the ever faseinating problem of bird migra-
tion, It has intrigued the professional and the lay mind
alike for many centuries,  Its literature is full, not ‘only of
the names of insumerable amatenrs who ean lav no elaim to
reientifie teaining but also of names Gomons throughout the
world in the fields of philosophy and pure seienee, Neither
camp has suecessfully solved the real riddles of migration.,
By this T mean that we have no iden yet either why hirds
migrate nor how they do so, and these are the erucial points
about migration.  We only know that they do migrate, that
their migrations are rvegular, that they appear to bear con-
stant relationship. to the seasons and the poles, and that
certain birds seem to take certain routes,

There must he an explanation for this state of affairs.

31




32 , Bulletin of the

Largely, I fancy, it lies in the fact that the migration of hirds
is primarily a biological problem rather than an ornithologieal
one,  Not only is it an example of animal behavior hut one
of extreme complexity, and as such it ean never be solved hy
the layman, no matter how good hisx intentions or how con-
versant he may be with the field facts,  As long as he lacks
the fundamental knowledge of the mechanism of living or-
rnisms- - anatomy, physiology, geneties, ete.-—~he cannot even
begin to speculate intelligently on the theoretieal aspeets of
migration.  But this argument, of course, can be applied in
two directions, and it is just as true to say that no matter
how able or well-informed in biologieal theory a scientist may
be, unless he is familiar with the field aspeets of migration the
subjeet i to him a closed book alto.  To my mind it is this
unfortunate separation of the two vital interests: -a separation
that is almost universal  that accounts for the migration of
birds vemaining the mystery that it does in spite of the at-
tempts of hundreds of good brains to solve it. In this expres-
sion ol opinion, at all events, Lam not alone,  In that excellent
volume, “Prablems of  Bivd-Migeation,” by Do AL Lans-
borowgh Thomson, Gineidentally, fet me recommend  every
serions hander to read 10 the author suggests again and ngain
that he s addeessing two audienees, the laviman and - the
seientist,  For the former he constantly points out the
hiologieal implications that wderlie the faets of migration,
For the Iatter he spreads out o panorama of extablished faed,
The author is not only an able seientist but also a well-informed
arnithologist and an aective bander, )

It may sound ungracious of the hiologist to refer to the
average ornithologist as an amateur and a non-seientist but
as a generalization it appears to me to he justified.  The
vast majority of ornithologists take up their study as a hobby,
It may be confined to colleeting eges, to photographing, to
bhanding, to watching, or even to “hair-splitting” in the
muscum. It may embrace several or all of these, None of
them necessarily implies scienee or even the seientifie out-
look.,  LEven the last, which is widely considered to be the
pinnacle of “seientifie ornithology,” may be no more than the
rankest of amatenr effort, It requires no seientific knowledge
whatever to aseertain that one skin differs from another in
minute messurement or in detail of color, nor doex it further
seience inany respeet to eelebente the diseovery by nflixing
a new name thereto,

Now the determination and recognition of geographieal
races is o matter of considerable importance to ornithology,
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but such recognition should express definite relationships.
To do so it should be based on recognized principles. If
earricd out with these at the back of it and with method
instilled into it, it not only achieves something useful for
ornithology but contributes to the far wider ficlds of biology
" which seek to determine the ultimate relationships of all
living organisms. In such case the recognition and naming
of differences becomes both an intelligent and a profitable
procedure. But, as already stated, there is nothing inherently
gcientific in naming differences in skins. It depends on how
the thing is done.

Again, although they themselves will rarely admit it, yet it
is a fact well known to their friends, that a large percentage
of bird-photographers who call themselves ornithologists can
lay no honest claim to such title, for they are really photog-
raphers getting pictures of a particular kind, to wit, of birds.
Their knowledge of ornithology may be nil: their knowledge
of photography possibly profound. Yet they persist in
styling themselves ornithologists and considering themselves
seientists on the strength of it.  Yet again, we read appeals
here and there from banding “leaders” for more banders and
more banders, anybody who is willing to band.  No stipulation
in made that they should first be ornithologists and secondly
banders, A the invitation stands it simply means that the
eriticism of 0 well-known bander when he deplores the exist-
ence of “picnie banding” is only too true and very apt.  Pienie
banding will advanee neither science nor ornithology. It
merely vitintes the returns of bird-banding generally and casts
a slur on the conscientious and valuable laborg of innumerable
qualified workers.  Still again, the amassing of cggs and
arranging them nicely and neatly in cabinets serves no better
purpose than does the collecting of stamps or book-plates or
china saucers, if that is all it amounts to, and that i<, in fact,
all it does amount to in a very large number of cuses. On the
other hand, such colleeting, if done in another spirit and on a
broader basis, many contribute richly to ornithology and ulti-
mately to scientifie ornithology.  Apart from information to
be derived from the specimens themselves, the egg-collector
has unrivalled opportunities of studying the nesting-behavior
of birds, .

A chnin is no stronger than its weakest link, and the first,
thought of a trained mechanie in need of a chain would be to
look for sueh n link,  Scientifie argument, if it is to be worth
anything at nll, must be based on unassailable facts. - Darwin’s
theory of natural selection, in spite of the eritical probing
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and analysing of three subscquent generations of scientists
still remains the cornerstone of biological thought simply
beeause its author assembled, for the exercise of his analytieal
genius, a chain of facts that was both comprehensive and
fundamentally sound.  The scientist to-day who sees migra-
tion in its true perspeetive and recognizes therein n series
of wonderful adaptations and one of the. most remarkable
exnmples of animal behavior known among vertebrates sees
alko therein the possibility of uncarthing hidden hiologieal
principles that may prove erueinl and perhups reach far
heyand the immediate field of bird-migration. ‘I'he unknown
has ever intrigued the mind of man and particularly that of
the seientist.  Here ix o problem that in its complexity nnd
vastness must prove a very particular draw, and yet the
seientist in general refrains from approaching it.  Why? It
scems to me that the answer lies in the faet that he is quite
unable, from an cnormous mass of ornithologieal literature,
to sort out the chaff from the wheat and to put together that
chain of faets so essential as n starting-point, that shall be
without any weak links.  He finds a wealth of good material
drowned in 2 sea of wasted printer’s ink.

I trust I am not misunderstood in the above remarks. I
am not for a moment suggesting that the amateur is an
impediment to scientific progress.  The reverse is actually
the ease. Even though he be entively innovent of the most
clementary sehooling in seience he may yet be a highly im-
portant contributor to it. I ean think of no simpler example
than the man living in some isolated region who undertakes to
keep meteorological records. He may he completely ignorant
of weather phenomena or the signilicance of the very records
that he is keeping, vet they may prove to be of vital importance
to the deductions of some central bureau.  But whether
those records are going to be of value or not depends on his
methods.  1f he only gets out of bed to read his gauges when
he feels like it and at other times leaves them alone, his
efforts will prove entirely worthless.  If, on the other hand,
he attends to his instruments in the precise and conseientious
manner required of science, he is contributing to seicnee even
though he be anything in the world but a scientist.  Perhaps
that is the most serious weakness of the average amateur,
that he does not grasp the fundamental importance of preci-
sion and accuracy. And lack of it may convert something
that might be perfeetly good into something that is absolutely
uscless.  Morcover the present age, with its numberless
journals and unlimited facilities for publication, scems to
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have proved a veritable death-trap, to the seientist as well as
the amateur. 1t is fashionable at the moment to publish,
People speak with pride, not of the work they have acceom-
plished,—all too often it ix ensual and shoddy and not worth
talking about,—but of the mere faet that they have got it, and
incidentally their names, into print.  As though that were an
accomplishment of note when dozens of editors are hunting
for “copy”.  Ornithological journals suffer as do all others,

The Inck of precikion that charneterizes ko mueh amateur
work ix refleeted here and there in mueh of the banding
liternture,  One frequently wees banding, for instance, re-
ferred to as an experimental method.  Yet this it ix not.
The placing of a band merely marks a bird. It interferes in
no way with its business of life. A return is entirely dependent
on chance.  Five minutes after a band has been placed on
the leg of a sparrow the carrier may be wiped out of existence
by a hawk. Or five years later it may walk into the very
trap that made possible the placing of the band in the first
instance.  Experiments, on the other hand, are always carried
out under control.  That is one of the essential merits of the
experimental method,

Lists designed to assist the innocent bander in his work and
to suggest profitable lines of ‘‘research’” appear quite -fre-
quently.  And yet, when one examines them critically, one
finds that a good many of them are largely based on the
assumption that all handers are trained 1iologists and that
by the mere ringing of birds they ean solve problems that
Darwin himself, were he alive today, could not solve in the
present state of biologieal knowledge.  Banding ean do much
for ornithology but it eannot work miracles,

I cite these two items beeause they are probably familiar to
everybody and they serve excellently as examples of inaceuracy
of thought, just as pernicious as inaceuraey of record or state-
ment,

The possibilities of banding as an adjunet to scientific or-
nithology strike me ax being almost unlimited. At all events
I do not believe that its limits have as vet heen demonstrated.
And yet it really does nothing more than associate some
particular bird with two or more precisely known spots on
the map in conjunction with specific dates.  This is not in
itself an overwhelming amount of information. But its
definite and precise charaeter gives it immediate scientifie
value.  If any factors are introduced that may contaminate
that accuracy, the system loses all its merits. Hence this
“come-on-and-band” spirit addressed to the universe at large
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cannot be too severely deprecated. ‘“Picnic banding” is not
only useless in itself, but it casts doubts on sound banding.
A “‘picnic bander” may, for instance, trap a Lapland Longspur,
look through some of the illustrated books to salve his con-
science, put a band on it, liberate it, and send in a return for
a Harris’s Sparrow. Even one such error may have far-
reaching cffeets,  In the event of the band being returned
sooner or later it may, since the ranges of these two species
overlap at certain seasons, fail to arouse suspicion at the
time, But it puts a wrong record on the map.  As Harris's
Sparrow returns get more abundant, some eritical mind will
sooner or later spot a “fishy” record. What is the effeet?
The possibility of many similar mistakes having been made
will unmediately suggest itself, and all Harris’s Sparrow
records may have to be serapped or will at least fall into
disrepute. But worse still, there will be no tangible evidencee
to incriminate the offender. All people who havebanded Harriv’s
sparrows will innocently become suspeets. Their other records
will be looked at askance. Is the picnie game worth the
andle?  Most emphatically, no.  The vital point in banding
is its aceurncy. It should be held sacred by hook or by erook.
This continent, in its universal tongue, in its enormous size,
and in the fact that many extensive migrants never leave it,
enjoys so many advantages (over the Kuropean countries,
for example) and has such assurance of generous returns,
that there is not the least need, and in any case no excuse
whatever, for secking to inflate returns by inviting the coopera-
tion of the easual performer who wishes only to amuse himself,

Accuracy in identifieation may, I think, be placed as the
primary requisite in all banding activities.  And precision of
record would appear to come next. By this T do not mean
solely that there should be no crror in the date and loeality.
That much goes without sayving. [t is often possible, as
numerous banders have shown, to add (o such minimal data
further information, equally preeise.  Nex, state of plumage,
and age, where these can be definitely determined, are obvious
examples.  Such information may quite unexpectedly bring
out a fact previously unsuspeeted. To illustrate what 1
mean, [ might cite the following case. o my recent attempts
to apply the experimental method to the solution of certain
phases of migration, I have been using ehiefly juncos. To
save time--a commodity of which I am always short-—I
trap my birds only during the height of the passage through
central Alberta. T ean usually secure all T want in ten days,
As far as my work was concerned, the exact day of capture
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wan apparently of no significance, 1t seemed sufficient to
know that the birds had been taken in active southward
migration at the regular season.  But as a matter of principle
the exact date of each capture was recorded nevertheless,
Most of my birds are eventually sexed in the laboratory,
where portions of their “insides” are preserved and fixed
various ways for microscopical examination.  The sexing of
the majority is therefore aceurate. My liberated birds have,
of course, not been so sexed, and sinee juvenile males cannot
always be told from females, the number of females shown
may be slightly inflated.  But the error is not large enough to
effeet the general fact brought out by tabulating the sexes:
separately according to dates as has been done below,

JUNCO TRAPPING RLECORD

14926 1927
Female Muale Female Male
X X L. Reptember 21kt XXX XXNX
X XX
XX
XXX XXX .. September22nd.... X X X X X
X X X X
X XX . September 29rd ... X X
XX
X X X .. September24th.... X X
coSeptember 25th..., X X X X X X
X XX XN XX
XXX X X ... September 26th . . XXX XXNX
X t X X X
XXX XXX .. September27th.... X X X X X NX
X X XXNX X XX
XXX X X
X XX XXX ...September2sth.... X X X X
XX XXX
.§ XX X X ...September 29th. ...
X X X X X ... September 30th. ... X X X X
XXX ' X
X X \
XXX XXX ...O0ctoberlst........ X X X X
XXX XXX X
XXX XXX
XXX
X X
XXX XXX ...October2und.......
XXX XXX
X X XXX
X X
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...October6th........ X X
" ...October 7th........

v
7

XXX X }\ Q ...Octoberdrd........ X X X XX
- X X X
X X X
N X X
X X X
X X X X ...October 4th....,... X X XX
. X X X X
X X ‘
X X X X ...October 5th........ X X XX
X X X X XX
X X X X X
X X X
X X
X X
N X
X X

Fd

From this table, taken in eonjunction with the fact that the
passage continues till the beginning of November, it is evident
that the sexes travel separately in the fall, the females pre-
ceding the males, exactly the reverse to what obtains in the
spring. This in not merely an interesting feature but, from
my point of view, one that has uncxpectedly elucidated a
snag in my experimental results. '

Banding is essentially a method of collecting facts.  And
these vary greatly in value.  The fact that a bird ringed as a
juvenile is taken six hundred miles away two weeks later is of
greater significance than that such a bird is taken six hundred
miles from the point of banding two years later.  Moreover,
the correct interpretation of an isolated banding fact must
almost always be a matter of time. I a breeding duek has
been banded in northern Alberta and is recovered during the
winter in California, that fact does not attain its full signi-
ficance until more records like it have shown that it was not
accidental. "Morcover, not until many intermediate records
have been procured and the route of the species has heen
indieated, probably a matter of many years, has the original
record reached finality. It is casy to speculate and guess
how the bird came to be in California, but it is one of the
particular assets of banding that it will eventually make
guessing unnecessary, It establishes facts.

But facts can be more speedily procured if an organized
attempt is made to get them,  And the extent of success
further depends hargely on codperation. "The bander who
puts out the oceasional trap or mukes the odd raid on a colony
of nestlings is, of course, contributing to returns.  But,
owing to the faet pointed out above, it may be years hefore
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fuch returns assume definite signifieance.  If, on the other
hand, a bander with limited time and opportunity makes up
his mind to band, l(-t us say, on a selected area for the same
two weeks for thr('o e in suecession, his results, for several
rearons, have more’ unpmtuu-v than if he spent the same
amount of time (or even more) in different places at different
times of the year. Not only has he three setx of facts that
are strietly comparable, but mere repetition has the value of
-corroboration.  And, as many workers have now demon-
strated, the chances of repeats, at least in eertain species,
are very good under such conditions,  For reasons such as
these methaodieal banding is greatly superior to casual banding,
and wherever possible an attempt should be made to introduce
system.  One merely has to point to the results obtained at
such an organized station as Mr, Prentiss Baldwin's to elinch
the argument. :

Properly organized stations th it are able to earry on con-
tinuous trapping really have certain fields peculiarly their
own. Such observations as those on the progress of moult
and color-changes of soft parts in the individual that keeps on
repeating; the exactitude with which certain species follow an
identical route year after year; the duration of the sedentary
period of both winter and summer; the preeise return of some
birds to the same breeding or the same wintering grounds;
stich questions as these all come particularly into the provinee
of the single station, and they include some of the most
interesting of the many desirable facts that can be obtained
by banding.

For work of wider import codperation is almost essential,
If the work of Kuropean stations is compured with activities
on this continent it will be noted that much more complete
information on the movements of certain species is available
on the other side. A hunt for the reason—apart from the
time factor which is in favor of the older I uropean stations—
leads one to notice that there has been codperation between
widely separated stations and that they have frequently
worked together in an onslaught on selected species. Such
cobperation is particularly commendable beeause a complete
understanding of the movements of two or three species is of
greater theoretieal value than a slight knowledge of the
movements of seores,

There is a type of coiperation that has, as far as T know,
never been tried but that should eventually be possible, par-
ticularly on this continent and that should prove exee ptionally
remunerative.  There are many stations situated on breeding
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grounds and many on wintering-grounds of migratory species,
Probably already there are eases of birds handed on a northern
station during the breeding-senson that have been taken on
their wintering-grounds by some southern station.  If such a
link exists it could be exploited with the most extraordinary
advantage, for it would conneet hoth ends of a complete
migration-range.  The possibilities of organized codperation
i =uch a case would be bevond compute.  There are count-
less muel wanted facts to the proeuring of which such a form
of attack would particularly lend itself.

If 1 xeem unduly to stress the colleeting of faets it is merely
beeause this is the essenee of banding and is the bander's
primary objeetive.  In the majority of cases it is his only one,
Only a few are qualified to put an interpretation on the facts,
And this is not i any sense a slur on handers, A reason has
already heen offered. Without a sort of hird's-eve coneeption
of the possible underlying biological prineiples a profitable
conjecture on the theoretical value of the faets is the most
unhikely thing in the world.  Let me offer a simple illustration
of what I mean.  Tueluded in modern ornithologieal literature
is a vast colleetion of artieles and pamphlets to some of which
very famous ornithological names arve appended.  Any lay-
man reading these would be permanently  convineed that
agricudture is wholly dependent on the activities of  hirds
for its very existenee. Such exeeptional countries as Haly,
where birds are searee enough to throw serious doubt on the
loeal applieation of this popular belief, are disereetly ignorved,
Aned vet it ean be logieally and far more convineingly shown
that il bivds were completely absent from an agricultural
country the inseet parasites of insects, through themselyes
remaining wnolested by hirds, would keep harful inseets
under hetter control than they are kept today by the parasites
enjoving the assistanee ol vast hosts of Uhenelicind™ hirds,
For an excellent presentation of this interesting ease let me
commend to my readers the artiele *Can Birds Iold Injurious
Inzeets in Cheek?” by Professor . 1L Strickland (Neientifie
Monthly, Jan., 1925, pp. 48-36).  There are no doubt hun-
dreds of ornithologists to whom this viewpoint, undoubtedly
the correet one, has never occurred. Yet in hiologieal liter-
ature, written by people who are generally assumed to know
nothing of the ficld aspeets of entomology or ornithology hut
nevertheless possess that biologieal knowledge that  gives
them the advantage of the “bird's-eve” view, indispensable
to o correet perspective of the problems of life and living
organisms,one occasionally sees such remarks as this; “But,
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probably far more caterpillars are eaten from inside by para-
gitie inseets than from outside by birds” (Haldane, Possible
Worlds). Here is the correet interpretation of the facts in a
nutshell; a comment en passant, in the writings of a biochemist.

What is perhaps the most nearly ound theory extant on the
mechanism of annual migration was propounded some  twenty
years ago by a world-famous physiologist, Sir k. Sharpey-
Schaefer (Nature, Vol. 77, pp. 159-163).  Had he been an
ornithologist in his leisure time and been more conversant
with the field faets, he might well have solved the problem
completely,

So far I have purposely persisted in speaking of the amateur
who is without biologieal knowledge, for he undoubtedly
represents the vast majority in the ranks of popular ornithol-
ogy and hird-banding.  But there is the other who has also
had no professional training but who has edueated himself by
wide and judicious reading.  Amateurs of this elass have
made momentous contributions to seienee. It is only neces-
sary to mention such names as the priest Mendel's, whose ex-
periments in heredity are still the hasis of an enormous output
of professional effort, or W. F. Denning’s, probably the world’s
greatest authority on meteors, or Faraday's, a bookbinder by
profession, to point the argmment. There are, in fact, no
limits to the attainments of a talented amateur of this elass,
It is, perhaps, such as these in the rmnks of ornithology who
will ultimately show us the full biologieal import of the
migration of birds,

If this avtiele has the appearanee of heing combative, it has
been written in no sueh spirit,. Perhaps my argnments are
netiedly full of flaws.  As | osuggested at the ontset, even
hiologists ean let their eves wander from the  microscope and
become temporarily human- and it is hunean to erre But ax
sonie one who is attempting to apply the methods of experi-
mentat zoology to the very complex problem of bhird-migration
and who may thereby elaim a more than easual interest in
the fruits of banding, T must of necessity hold conerete views
on the possibilities and limitations of the system. These
views, if they are of any value at all, are surely the more so by
virtue of being eritieal, ,

They ean be summed up as follows: Banding is th essenee
method of colleceting faets.  Initself it goes no further.  Sinee
the facts obtained pertain to the hiology of birds, their inter-
pretation must rest in the hands of the student of biology,
amatenr or professional, inside or outside of the ranks of
banding, it matters not.  The quality and quantity of produc-
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tion—hoth are desirable—depend on the efforts of the active
workers, the majority of whom are undoubtedly not seientists,
Let them remember that quantity without quality is wasted
effort; that the same ingenuity and perseverance  exhibited
hy them in the designing and perfecting of their traps ean be
extended, and should be, to the cultivation of precision, method
and coaperation, upon which the ultimate suceess of bhanding
largely depends; that it is no more ereditable to be a hiologist.
than to be anything else; that if they happen to be something
clse and vet have seientifie aspirntions, there is this consolation;
The conscientions nequiring of fuets constitutes not only ns
vital a contribution to the progress of seienee ns the formu-
Intion of theories, but nmore stable one,

In ease 1 have sounded disconrnging, mny T add nuother
word.  Provided their interest s serious, there ennnot ho
too many banders in the ficld or too muany sations,  The
more there nre, the greater will be the returns npd the sooner
will banding bring those resulta that it nlone enn bring,
exsentinl to o full understanding of migentions of hirds, fiven
the bander with a limited knowledge of birdse ean work in
such a manner as to safegunrd himsell from all eviticism,  He
can, for instance, devote his time to the study of certain
species only and let all other birds depart without hand or
record.  That would constitute scientific  precision, would
inerease the output of reliable data, would bring neither his
own nor other people’s work into disrepute and would greatly
assist the progress of seientifie bunding,  Perhaps 1 should
also add that 1 am well aware that there are hundreds of
handers . who have adopted the principles that T have tried to
outline above, My remarks are addressed to the other hun-
dreds who have perhaps never even thought of them,

badmonton, \ita,




