THE USE AND LIMITATIONS OF COLOUR BANDS
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INTRODUCTION

Metal bands of various shapes and sizes have been used in Australia
for more than a decade and need no introduction to readers of this journal.
Although some very rewarding results have come from their use they do have
one severe limitation - that it is necessary to recover the band to complete
the record. How often does one see a banded bird tantalisingly out of
reach and mourn an interesting record as the bird flies off. One way of
overcoming this difficulty is by the use of colour bands that can be
identified at a distance and without rehandling the bird; binoculars are,
of course, a great help in this and in this regard magnification and close
focusing are important.

Colour bands are available commercially or can be fashioned from
a variety of materials; the earliest ones were of celluloid, while more
recently some of the polyvinyl chloride (PVC) plastics promise to be more
lasting (Cullen, 1963), especially in the case of sea birds. "Scotchlite®
covering on either celluloid or aluminium bands not only renders the bands
reflective at night but more easily read by day.

Depending on the size of bird to be banded so the type of band
varies (see Table 1 and Figure 1). For very small species circular bands
of single thickness cut transversely at one point and termed "split bands"
are used; these are placed on the leg from a special tool resembling a
shoehorn (Fig. la) and represent the lightest possible type of band. Next
come the "strap bands" which wrap around themselves giving at least 15
turns of the coloured material (Fig. 1b) and because of the overlap these
are more secure than the simple split bands; these are rolled onto the
bird's leg (see Fig., 1b). Thirdly poultry keepers often use a spiral of
thin plastic (Fig. 1lc) which is shaped to form a band of several turns -
these, however, are very prone to discolouration due to dirt collecting
in the interstices and are consequently little used by field ornithologists.

All bands are made more secure if sealed by an adhesive; acetone
seals the commercial celluloid bands by fusing; PVC requires special
cements such as "Tensol 50" (I.C.I.A.N.Z.) or "EC. 1099” (3M, C9),
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TABLE 1

Dimensions and Details of Coloured Bands Available Commercially

Colour Band Eqguivalent Height of N Type of Colour
Size Ref. No. * Metal Band Colour Band | Band
Size (mm. )
P. 1 (010 3 5 ;
(020 |

P. 2 030 3.5 ) Split Bands

P. 3 040 3.5 ;

P. 4 050 4 )

P. 5 060 5 )

P. © 070 6 )

P. 7 080 6 ;

P, 8 090 7 )

P. 9 100 8 ; 7

P. 10 110 10 ) Strap Bands

P. 11 120 10 ;

P. 12 120" 11 )

P. 13 130- 11 ;

P. 14 130 11 )

P. 15 140 11 ;

* Reference applicable to orders from A.C. Hughes.

+ Measurements of different orders may vary slightly.
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Fig. 1. - Three types of coloured, plastic, leg bands
showing the method of application:
(a) = split bands, (b)= strap bands,
(c) = spiral bands.

While not strictly "bands" mention should be made of other colour-
markers that have been used for species the legs of which are seldom seen.
All the markers described below have to be made specially, a time con-
suming process and generally take longer to fasten in position than leg
bands. Blank and Ash (1956) studying the partridge Perdix perdix, perfected
a form of harness secured around the shoulders of the bird and displaying a
coloured and numbered label dorsally (Fig. 2a); earlier Nelson (1955)
pinned a similar label to the necks of pheasants while more recently Hester
(1963) has pinned labels to the wings of various passerines. With water-
fowl, Helm (1955) in the U.S.A. used coloured plastic neck collars on
geese, a technique that has been used in Australia with the black swan
Cygnus atratus, by Lavery (1961) and Frith and Braithwaite (1963) (Fig. 2b).
Trailing neckbands have been used by Craighead and Stockstad (1956).
Recently, Lee (1960) has described the use of small coloured plastic discs
pinned to the bills of ducks (Fig. 2c¢) through the external nares.
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Fig. 2. - Three special colour markers:
(a) dorsal label on a partridge, (b) neck collar
on a swan, (c) bill discs on a duck.

Finally, brief mention of dyes and paints; some species lend them-
selves to the application of conspicuous colours directly to their feathers
(Wadkins, 1948). This technique is of limited value because of the short
life of an individual feather and the difficulty of obtaining suitable fast dyes
that can be applied in a cold solution and last for more than a few weeks.
Paint, even though fast drying types are available (Tickell, 1960), runs the
risk of clogging the feather barbs and may even cause poisoning after preening
has taken place.

Bands, however, are the simplest and quickest method of colour marking
birds and fortunately most species cooperate by showing their legs clearly.
Before embarking on their use there are several aspects to consider and it is
wise to draw up a plan to work to.

PLAN OF CAMPAIGN.

1. Each species needs careful appraisal along the following lines:
(a) does it allow you to see the legs clearly and frequently enough to make
the study worth while? It is not sufficient to examine the bird in the hand
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or museum - study its behaviour and habitat preferences in the field. For
example I colour-banded a pair of swallows at my home, the tarsus was
reasonably long and the bands looked conspicuous when I fixed them, but

I have never reread these bands without recapture because the body feathers
are fluffed out when perching and obscure the tarsus (b} examine the tarsus
of several members of the species and measure the length - most parrots
have insufficient for banding. Table 1 gives the height of the bands
available for birds using different band sizes. The length of the tarsus
and the band height obviously limit the number of bands that can be placed
on a leg - remember one leg will probably have a metal band on it already -
and a space equivalent to at least one band width should be left to allow
the bands to move freely. With birds that have very long tarsi it is
possible to fix too great a weight of bands on the leg resulting in damage
to the foot below (c) Consider the structure and habits of the bird; has

it got strong legs or are they only infrequently used and feeble? For
example, the Blue Wren, Malurus cyaneus spends most of its life hopping
over the ground in search of insects and I found that 2 colour bands and

a metal band on one leg and 2 colour bands on the other caused no incon-
venience to the bird; several individuals carried this complement for 6
years and bred and behaved normally (d) Find out all the information
available on movements; if the birds are resident you will need fewer
combinations than if the birds are nomadic or migrants and perhaps do not
return to the same breeding locality each year. In the latter case many
combinations would be used and never seen again, but none could be re-
peated unless the individual was recovered dead. .

2. Carefully consider the objects of the study; there are two main
methods of using bands, and which you use will be determined largely
by the number of birds you need to mark to achieve the necessary
information. The two methods are: (a) Extensive - the use of a single
colour to denote either year groups (e.g. red = all nestlings hatched in
1963) or geographic origin (e.qg. blue = all birds banded at Newcastle;
green = all banded at Geelong) or family relationships (white = all pair
No. 3's offspring). Examples of such studies are: Carrick et alia (1957)
with gulls and terns, (1963) with nestling and flock magpies; Batiam
(1962) with Little Wattle Birds, and Lane (unpubl.) with Silvereyes.

By this means large numbers of birds can be banded but resighting of the
colours only provides limited information (b) Intensive - each bird is
given a particular combination of colours and no other bird receives this
combination as long as the wearer survives - each bird therefore becomes
an individual clearly recognisable whenever seen. Not only can details
of longevity and movement be worked out - as they can by retrapping -
but in particular bird behaviour can be studied and interpreted at a
distance, without rehandling, For example the limits of each territory,
the constancy of pair-bonds and the relationships between parent and
offspring are all easily seen (Nice, 1937, Song-Sparrow; Lack, 1943,
Robin); the social relationships within and between groups or flocks
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can be worked out (Rowley, 1961, Blue-Wren; Carrick, 1963, Magpie) or
the movements and behaviour of mated pairs during the non-breeding
season (Summers-Smith, 1963, House Sparrow).

This method is restricted in the number of individuals that can be
marked (no such limit in method (a)); the limiting factors are the number
of different colours available, and the number of bands a bird of the species
under study can carry without interfering with its normal behaviour.

3. After deciding whether the study is to be intensive or extensive it
is necessary to work out approximately how many groups or individuals you
wish to mark - one always seems to need more than estimated, so add 50%
for safety ! There are only a few colours available (12) and some of these
are eastly confused with others, so that it is far better to select a few good
colours and use two, three, or even four of these per bird rather than lower
your standard of accuracy in resighting the difficult colours.

The two British firms marketing celour bands* do so mainly for
aviculturists; not only are aviary birds easily rehandled but they are
viewed from very close quarters and so shades which would be confusing
in the field (and even bi-colour and striped bands) are offered in their
catalogues. The English climate is notoriously "overcast™ and the strong
sunlight of Australia causes bands to fade much more quickly than their
manufacturers expect. This means the choice is further restricted unless
the bander is prepared to go to the expense and trouble of sticking a
colour-fast material (such as "Scotchlite™) over the band after it is placed
on the bird's leg. The colours offered in the catalogues are: Red, White,
Yellow, Light Green, Light Blue, Dark Blue, Orange, Mauve, Dark Pink,
Light Pink, Black, Dark Green, of these the most I have been able to use
with confidence are seven - those underlined above; other banders may
make different selections, specially if working with other species.

Before embarking on a colour-banding project it is important to make
sure no human participant is colour-blind; this may sound trite, but many
people do not realise they are colour-blind until tested, and some who are
only mildly so may find particular combinations hard to read and these can
be avoided. One in 3 persons have some degree of red-green blindness;
this is no handicap once it is recognised and may even be helpful.

After deciding how many combinations you need it is a good idea
to test these out by placing the bands on sticks at what you consider will
be the usual range for the observer in the field - this will vary with the
species. It 1s best to get a helper to arrange the presentation of the
combinations so that you can't (unwittingly) cheat. These tests should be

*A.C. Hughes, 1 High Street, Hampton Hill, Middlesex, England.
Greenrigg Works, Woodford Green, Essex, England.
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as realistic as possible; if the species frequents shade - test in shade,
if in bright light then test under these conditions.

Finally, 1n selecting the colours, the colour of the bird's leg
should be borne in mind. Black, for example, is invisible agalnst a
black leg if it is used as the uppermost or lowest band, but can still
be safely used in the middle where three or more bands are placed on
the same leg.

4. Depending on the species studied and whether or not it is easy
to sight the legs frequently and clearly, the number of individual com-
binations can be extended by placing the numbered metal band on the
left leg and then repeating the same combination with the metal band on
the right leg for a different bird. Where the species is sexually dimorphic
the number of combinations can safely be doubled agaln - one series for
males and one for females.

However, where the species is hard to view, or frequently stands
on one leg, or is known to lose bands frequently, perhaps by pecking
them, or 1s hard to retrap - then it is advisable to restrict your combin-
ations of bands and to repeat the colour-combination on the other leg.

5. No matter how careful one is, it is extremely easy 1o repeat a
combination that has already been used, and then two individuals ate
indistinguishable and both records valueless. To avoid this it is ad-
visable to draw up a "key" chart and mark off on this the combinations
as they are used. Table 2 shows such a key; if seven colours are used,
these give numbers 1 to 49; if these are reserved for birds with the metal
band on the left leg and a similar key, numbering from 51 to 99, used for
those banded on the right leg, these numbers can be referred to in notes
and records. However, it is safest to write down exactly what one sees
in the field and only translate these colours into numbers back at home.
Basically this key covers combinations using only two bands, the
horizontal line being the upper band and the vertical the lower; it is
quite simple to extend this key and method to triple combinations by
drawing a separate key (as Table 2) for each of the seven colours. For
example Table 2 might be the key for all combinations with red as the
uppermost band, the horizontal line of colours then becomes the middle
band and the vertical line the bottom band. The numbering is easily
extended for triple bands by prefixing 1 for red, 2 for white, etc.; e.qg.,
no. 140 would carry red over green over yellow bands.

Those combinations which the tests showed to be difficult to
identify can be blacked out in the key to avoid their use; the others can
be crossed off as they are used.
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TABLE 2

Key Combinations of Two-colour Bands using
Seven Colours

Metal Band on Left Leg

Upper Band
R W B O G Y N

mi 15 16 17 18 19 20 21
Ol 22 23 24 25 26 27 28

O} 29 30 31 32 33 34 35

Bottom Band

6. Itis very important that the bander realises that the reliability
of his best (most easily read) combinations is reduced to that of his worst
where danger of confusion exists. Supposing, for example, that pink
were included in the colour range, then both red and white, which otherwise
were quite clearly separable, become confusable with the pink. It is
therefore much wiser to select a method which gives maximum combinations
and minimum confusion rather than to attempt to economise in band expend-
iture (i.e. use metal left and right and triple combinations rather than
using double combinations of doubtful clarity).

7. Within the one study, double and triple combinations cannot both
be used safely. No matter how carefully the bands are put on some do
get lost and if "doubles" and "triples" were used a "double” could well
be a triple missing one band.

From the above it will be obvious that the number of usable com-
binations, especially individual combinations, is limited and so every care
should be taken that none are wasted. It is generally not regarded as
worth while to individually band nestlings since juvenile mortality is very
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high and dispersal of young birds often widespread, so that they would

not be resighted. Generally speaking it is best to metal~band (only) the
nestlings and to recatch and colour-band those individuals that survive
within the population for, say, six months - the numbered band will then
give you their early pedigree and age. Where a study of juvenile behaviour
is essential or where retrapping is uncertain "extensive® techniques may
help.

8. The danger of confusing combinations has been emphasized above,
Even greater confusion will result if someone else is using identical com-
binations near to your study area or even anywhere where there is a danger
of overlap. To avoid this it 1s absolutely essential to have a central
authority who i1s kept informed of all colour-banding projects and who can
thus help avoid such a catastrophe taking place. This reguirement that
banders contemplating using colour bands should consult the central
registry (the Australian Bird-banding Scheme) is not "just more red tape®,
but a vital insurance policy that all the time, effort, and money invesied
in a study will not be wasted through duplication of colour combinations
by some one else.

9. When the project has been carefully planned and your requirements
of bands estimated, these can be ordered from the two firms previously
mentioned: the cost 1s 11s.4d. sterling per 100 bands, from A.E. Hughes
(Aug. 1963). It is advisable to order all that you need at the one time
because repeat orders often differ in shade and can lead to confusion in
the field. With small bands air mail postage is worth the time saved,
otherwise be prepared for at least three months delay before the bands are
received; sea mail 1s somewhat irregular.

CONCLUSION

The above 15 based on personal experience of colour banding, both
professionally and hobby-wise, over more than ten years and with a variety
of species, including Red-capped Dotterels, Blue Wrens, Magpies, Ravens,
Noisy Miners, and White-winged Choughs. Every species 1s different in
the problems it presents and while the suggestions offered cover many
contingencies they may not cover all. Above all else, time spent in
thoroughly planning the programme before embarking on what will be a very
time-consuming, though fascinating study, is time very well spent. If
I can help anyone further T most happily will, my address is: Division of
Wildlife Research, CSIRO, P.O. Box 109, City, Canberra, A.C.T.
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