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A laboratory study of individual recognition using Bewick’s Swan
bill patterns

Introduction
The aims o f  the experiment described below  
were to investigate the reliability with which  
individual Bewick’s Sw ans C ygnus colum 
bianus bew ickii can be identified from bill 
markings by the human observer and to 
study the factors affecting this reliability. 
Bateson (1977) has verified that one very 
experienced observer is highly reliable at 
recognizing individual sw ans with which she 
is familiar when colour transparencies o f  the 
sw an are projected . E vans (1 9 7 7 )  has  
studied the reliability with which black and 
white photographs o f  the beaks o f  B ew ick’s 
Sw ans taken in different seasons can be 
m atched. Our experiment used the sam e 
photographic material (which w as kindly 
loaned by her) but our aims and procedures 
were som ew hat different.

The reliability o f  recognition is not the 
simple concept it sounds. This is partly 
because willingness to identify a pair as 
m atching despite the differences present can  
vary from observer to observer and from  
condition to condition. It is alw ays possible 
to increase the number o f ‘hits’ (saying ‘Y es’ 
to the m atching or target pair) at the cost o f  
increasing the number o f  ‘false alarm s’ 
(saying ‘Yes’ to a non-m atching or distractor 
pair). One w ay o f  dealing with this problem  
is to adopt the standard Signai D etection  
Theory approach (see Green & Swets 1966). 
A  second m ethod is to use a forced-choice  
test situation, as did Evans, in which the task  
is to select the matching pair from  several 
pairs. A  third m ethod, adopted in the present 
study, is to use a rating procedure. Reliabili
ty can then be assessed in terms o f  the con 
sistency with which targets are placed in 
higher rating categories than distractors (see 
Brown 1974). In addition to overall reliabili
ty, rating data also reveal the relationship  
between confidence and accuracy.

M ethod

S l id e s  f r o m  t w o  s l i d e  p r o j e c t o r s ,  
programmed for each o f  the tw o testing con 
ditions by a Cam pden Instruments Chipp 
Unit, were projected level and close to one 
another on a clean, white wall at the end o f  
the room .

There were eight slides for practice and il
lustration, and 200 slides for the experiment 
proper. Each slide was in black and white, 
and showed either a front or a side view o f  
the head o f  a Bewick’s Swan. (See Evans 
1977.) H alf the slides were o f  50  swans 
photographed one year (one front view  and 
one side view  for each swan), and the second  
h a lf were o f  the sam e 50  sw ans p h o to 
graphed during a subsequent year (again one 
front view and one side view). Front views were 
always paired with front and side with side.

For each hourly session 25 ‘front’ pairs 
and 25 ‘side’ pairs were o f  the sam e bird 
(‘m atched’), and the remaining 25 ‘front’ 
a n d  2 5  ‘ s id e ’ w e re  o f  d if fe r e n t  b ird s  
(‘unm atched’). On each subsequent day half 
o f  the previous day’s m atched pairs were 
changed to unm atched, similarly half o f  the 
p rev io u s d a y ’s u n m a tch ed  p a irs  w ere  
changed to matched. The 100 pairs for each  
day were presented in a random  order with 
the one constraint that no more than five 
m atched or unm atched pairs should occur  
together.

T w o conditions o f  viewing were used. 
Under the sim ultaneous condition, both sides 
o f  a pair were projected, side by side, for 2 
seconds. Under the successive condition, the 
left-hand slide o f  each pair w as projected for 
2 seconds and then, after an interval o f  4 
seconds, the right-hand slide was projected 
for 2 seconds. The rating categories were 
defined as follow s: 1 =  the two pictures are 
definitely  o f  the sam e swan, 2 =  the two pic
tures are p ro b a b ly  o f  the sam e swan, 3 =  the 
two pictures are pro b a b ly  N O T  o f  the sam e 
swan, 4  =  the pictures are defin itely  N O T  o f  
the sam e swan. Under the sim ultaneous con
dition, the subject w as told whether or not 
the pair matched, once he had given his 
rating. This ‘feedback’ both helped to m ain
tain his interest and to facilitate learning. 
‘F e e d b a c k ’ w a s n o t g iv en  un der the  
successive condition, partly to prevent the 
testing session becom ing unduly long and 
partly because it was likely to be less useful 
to the subject under this condition. It was 
always given second and used the sam e 100  
pairs.

There w ere eigh t su b jects , research  
workers in the Departm ent o f  P sychology o f
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Bristol University, tested either singly or in 
pairs. Each subject w as tested on five con
secutive days. On D ay  1, prior to testing 
proper, the four practice pairs o f  slides were 
shown (two ‘front’ pairs and tw o ‘side’). The 
experimenter (VL) drew attention to distinc
tive features o f  the bill m arkings and  
explained the rating procedure.

Immediately after the final testing session, 
a short test was conducted to assess the ex
tent to which subjects had becom e familiar 
with the individual photographs. Duplicates 
o f  the 100 slides used in the right-hand 
projector were shown for 3 seconds each and 
the subject was asked to rate on a 4-point 
scale whether he had seen that particular 
swan previously.

Results
The main analyses were conducted in terms 
o f  the A -ind ex  m easure o f  recogn ition  
(Brown 1965, 1974). In accordance with the 
notion that discrim ination is shown by the 
consistency with which target pairs are rated 
higher than distractor pairs, the basic princi
ple is to weight the number o f  targets (target 
pairs) placed in a given rating category by 
the number o f  distractors placed in a lower  
rating category p lu s  (for a technical reason)

one half o f  the distractors placed in the same 
category. If this product is called H and the 
total number o f  targets and distractors are n 
and m respectively, then A  =  2 £ H /n m  — 1, 
where £ H  is the sum o f  the products for the 
categories. The A-index ranges from O  when  
discrimination o f  targets is at the chance  
level to  1 when discrimination is perfect.

T he overall mean values o f  the A-index for 
each subject w as calculated for pairs in 
which the temporal separation w as (a) one  
season, (b) tw o to three seasons and (c) m ore  
than three seasons: in these calculations, 
pairs for a given separation were com pared  
with all distractor pairs. The m ean values 
were (a) 0 -7 3 , (b) 0 -6 3  and (c) 0 -6 2 .  
A nalysis o f  variance show ed that the effect 
o f  temporal separation by m ore than one 
season is highly significant (P <  0-001).

Figure 1A show s that discrimination was 
better on the basis o f  side views from  D a y  3 
onwards. Figure 1B shows that discrim ina
t io n  w a s  a l w a y s  b e t t e r  u n d e r  th e  
simultaneous com parison condition: the  
tendency for the difference to increase during 
the course o f  the experiment m ay be due to 
the ‘feedback’ given under the sim ultaneous 
condition. In both conditions performance 
becam e reasonably stable after the first two 
days. A ccordingly all analyses given below  
are for D ays 3, 4 and 5 combined. A nalysis

lO-i

■9

x  -7UJ
Q 
Z

O------------ 0 SIDE

♦------------ ♦ FRONT

1A

3
DAY

-□ SIMULTANEOUS 

-■  SUCCESSIVE

1B

3
DAY

Figure 1A. Matching efficiency assessed by the A-index on successive days for front and side views. 
1B. Matching efficiency as a function or whether presentation of the pair was simultaneous or successive.
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o f  variance then show ed that side views 
gave better discrim ination than front views 
(P <  0 -0 0 1 ) and sim ultaneous presentation  
than successive presentation (P <  0 -001). 
There was no sign o f  an interaction between  
these variables (F  <  1). Successive presenta
tion w as associated with higher standard 
errors reflected in the more erratic graph in 
Figure 1B.

The percentage o f  hits, defined as m atch
ing pairs rated as definitely or probably the 
sam e swan (categories 1 or 2), were 81% and 
80% for front and side view s, in contrast 
with the A-value result. The explanation for 
the discrepancy lies in the fact that the 
percentage o f  false alarms w as 25%  for front 
views but only 16% for side view s. A  rough  
alternative to the A-index is to  subtract the 
proportion o f  false alarms from the propor
tion o f  hits. W hen so adjusted, the proportion  
o f  hits for front and side views were 0 -5 6  and 
0 -6 4  respectively, which agrees with the A - 
index result.

The percentages o f  hits and o f  false alarms 
both decline if only pairs placed in category  
1 are counted. This helps to  em phasize that 
m easures based on hits and m isses are liable 
to be unstable. M oreover, the w ays in which  
the categories were used appeared to vary  
system atically both by condition and by sub
ject. The proportion placed in category 1 
was 58% for the sim ultaneous-front condi
tion but only 43%  for the successive-side  
condition, despite the fact that the A-value  
w as 0 -6 9  for both conditions. The probabili
ty that a pair placed in category 1 w as in
deed a m atching pair was 0 -4 9  and 0-55  for 
the front and side conditions, and 0-63  and 
0-4 2  for the sim ultaneous and successive  
conditions.

The A-value for individual subjects ranged 
from 0 -6 4  to 0 -78  and analysis o f  variance  
showed that significant diííerences were pre
sen t (P  <  0 - 0 1 ) .  T h e  m ea n  fo r  five  
ethologists was 0-71  as com pared with 0 -6 7  
fo r  th ree  n o n -e th o lo g is t s .  T h e  m ajor  
differences betw een  su bjects la y  in the  
proportion they placed in the ‘definitely- 
m atch’ category, ranging from  20%  to 75%  
o f  m atching pairs.

In the final test, when subjects were shown  
single photographs and asked whether they  
had seen the sw ans before, two-thirds were 
put in the top rating category. This implies 
that a limited familiarity with individual 
swans and/or photographs had developed.

Discussion
Side view s were more effective as a basis for

m atching than front views. This m ay have 
been due to the variable foreshortening o f  the 
beak in the latter. A n interesting question for 
further research is whether matching on the 
basis o f  both  front and side view s (as used by  
Evans 1977) is better than m atching on the 
basis o f  the side view alone.

S im u ltan eou s com p a riso n  gave  m ore  
reliable m atch ing than su cc e ss iv e  co m 
parison. Strictly, w e cannot conclude that 
sim ultaneous com parison is easier since this 
condition was always taken first and ‘feed
back’ was given. H ow ever, sim ultaneous 
com parison is regularly found to be easier 
than successive com parison in discrim ina
tion tasks. W hat is o f  interest is that even  
successive com parison can show  a fair 
degree o f  reliability.

W e found that when m ore than one year 
separated tw o photographs o f  the sam e  
swan, this had an appreciable effect on  
matching reliability. This w as not show n so  
strongly by Evans (1977). Since our subjects 
were able to view photographs for only two  
seconds, more time m ay be needed to allow  
for age-changes when m aking a com parison.

Subject differences were m ost apparent in 
the use o f  the defin itely -m atch  rating  
category. In contrast, the true variation in 
ability to discriminate between m atching and  
non-m atching pairs w as quite small. This 
suggests that som e attempt either to  train or 
calibrate observers in their use o f  rating 
categories would be worthwhile.

There has been a number o f  recent studies 
o f  the recognition o f  hum an faces (e.g. Ellis
1975). The clinical condition known as 
p ro so p a g n o sia , in w h ich  recogn ition  o f  
human faces is alleged to be selectively im
paired, has led to  the suggestion that we 
possess a special m echanism  to  facilitate  
such  recogn ition  (see  Y in 1970). The  
evidence is by no m eans convincing: one  
man, adept at recognizing the faces o f  farm  
anim als, lost this ability sim ultaneously with 
losing the ability to recognize human faces 
(Bornstein, Sroice & K unitz 1969). There 
seem s to be no good reason w hy recognition  
o f  the faces o f  Bewick’s Sw ans should not 
becom e a highly reliable acquired skill, as in
deed the study o f  Bateson (1977) confirms. 
In the present study, a m oderately good level 
o f  performance at the m atching task was 
achieved, despite the limited practice o f  our 
subjects and the restricted viewing time.

Summary

Observers were tested over five successive days 
for their ability to detect whether a pair of black 
and white slides were of the same or of a different
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Bewick’s Swan Cygnus columbianus bewickii. 
Matching of side views was more reliable than of 
front views. Although simultaneous matching was 
more reliable than successive, quite good 
matching was achieved under the latter condition. 
Matching was appreciably worse when the

photographs o f a matching pair were taken more 
than a year apart. Substantial variations were 
found between the observers in their willingness to 
assert a definite match. Training or calibration of 
observers in their use o f judgmental categories 
could prove beneficial.
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