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ield identification of birds is often a matter of making decisions under uncer-

tainty. Although probability can tell us what decisions are rational, humans are

notoriously bad at using probability to guide decision making. In this article, I

will describe the basic problems facing birders when they aren’t sure of the bird in

their bins. These common decision-making problems are, to some extent, unavoidable.

But there is hope! If these problems are understood, we can minimize the likelihood

of making a reputation-wrecking bad call. And we can prevent sending armies of lis-

ters on a frustrating hunt for the bird that really wasn’t.
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1a. This is a textbook first-cycle
Thayer’s Gull, showing all the

“correct” field marks. The location
and date are “right,” too. Marin
County, California; 29 October

2011. Photo by © Larry Sansone.

1b. What do we do when confronted with a challenge like
this? Are we inclined to overlook the one or two rarities that

might be in the flock? Or is it the other way around?—Are we
too eager to pull the trigger on a bird that might actually be a

more-common species? Imperial County, California;
January 2009. Photo by © Bob Steele.
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1c. Shown here are two birds of interest. Clearly, they’re not exactly
the same. What do we make of those differences? If we say that the
darker bird is a first-cycle Thayer’s Gull, does that mean the lighter bird
is a first-cycle Iceland Gull? It is probably impossible for us to view this
scene completely free of any biases and assumptions. Broomfield
County, Colorado; February 2010. Photo by © Bill Schmoker.

1d. Thayer’s or Iceland? Suppose we’re in San Diego,
California. Now suppose we’re in Halifax, Nova Scotia.
Or what if we’re in Des Moines, Iowa? That all-impor-
tant context—in this case, simply knowing where we
are—affects our decision making. Douglas County,
Colorado; November 2011. Photo by © Bill Schmoker.

Calgary’s Inglewood Bird Sanctuary is one of the nicest urban bird-
ing sites in western Canada, particularly during fall migration. Dur-

ing the first week of September, it throngs with birders hoping to spot
their first Rusty Blackbird or Chestnut-sided Warbler of the season.
By October, however, when snow is a real possibility and the cold
north winds make gloves and long johns a fashion must, only a few
dedicated birders venture down to the Bow River to scan the gulls on
the gravel bars for an unusual sighting. Reports of Glaucous-winged
or Lesser Black-backed gulls bring a brief surge in visitors, but often
these reports lead only to frustration and disappointment. The bird
simply isn’t to be found. Was it a one-day wonder or a misidentifica-
tion? Only the bird knows, and it’s not talking.

I have a good friend who, 25 years ago, was kind enough to help
me in my early days of birding. “Bob” goes to Inglewood every day
in October unless the winds are so strong that small cars are being
blown off the highways. In seemingly endless vigils, he scopes the
gulls, and, every autumn, he identifies several unusual species.
When he phones in a Lesser Black-backed Gull on the birding hot-
line, people know that it’s time to pack their gear, postpone dinner,
and get down to the river.

Why is it that Bob’s reports are reliable, while the reports of other

The identification of birds is often said to be a mix

of art and science. But there is an undeniable addi-

tional aspect to bird identification: psychology. This

article examines the role that psychological fac-

tors—our biases, assumptions, and expectations—

play in bird identification. And this article provides

tips for applying insights from psychology toward

the goal of accurately identifying birds in the field.

Consider the well-known challenge of Thayer’s

Gull identification. In the simplest scenario (1a), we

are presented with a good view of a lone bird

showing characters typical of the species. But it’s

rarely that simple. What happens when we are

faced with a very large number of birds (1b)? What

if we are confronted with variation between two

candidate Thayer’s Gulls (1c)? And how do we fac-

tor in context—for example, location (1d)? In these

and many other scenarios, we have to make deci-

sions, which may or may not be correct.
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birders are not? Certainly experience counts. There’s no better
way to build expertise with gulls than to put in the hours scan-
ning hundreds or thousands of Ring-billed and Herring gulls
for something different. But even among people with similar
birding histories, reports of rarities from some are trusted un-
conditionally while observations from others are taken with a
grain of salt. It would appear that making decisions in uncer-
tain conditions is fraught with, well, uncertainty.

In a recent article in Birding (July 2010, pp. 42–49), I explored
how vision is used in bird identification. Although our visual

system can provide abundant information to help with iden-
tification, there are many times when visual perception simply
doesn’t yield an unequivocal answer to the question, “What is
that bird?” We make decisions with varying degrees of doubt.
In this article, I’ll focus on making decisions in cases where
our knowledge or information is imperfect, and I’ll discuss
how insights from psychology can be used to improve our
identification in uncertain conditions. I’ll begin by describing
the decision-making context a bit more precisely, using termi-
nology borrowed from such enterprises as medical diagnos-
tics, air traffic control, statistics, and even romantic dating.

Finding a Needle in a Haystack
Imagine that you are looking at a large group of Ring-billed
Gulls when, all of a sudden, you see something that may be a

Mew Gull. Because the Mew Gull is more important, we’ll call
that the signal. The Ring-billed Gull, with all due respect, is
considered noise. Generally, noise is all information not of im-
mediate interest, while the most relevant or important infor-
mation is the signal. In this simple situation involving two
possible species and two possible decisions, our behavior can
be summarized in Table 1, above.

If the bird is a Mew Gull and we call it that, the result is a
hit. If it’s a Ring-billed Gull and we mistakenly call it a Mew
Gull, the result is a false alarm—or, in the more formal lan-
guage of clinical statistics, a “false positive.” For now, we will
not deal with two other possible outcomes, namely that a
Ring-billed Gull is correctly identified as such (another kind of
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Like it or not, desire plays an undeniable role in the bird-identification process. Bird-identification expert David Sibley tells the
story of how a much-desired Loggerhead Shrike at Cape May, New Jersey, in fact proved to be a Great Egret. See Sibley’s website
<tinyurl.com/7ks5hdq> for further details. First and third images: gouache and pencil on paper. Second image: computer blend of
the first and third images. All images by ©David Sibley.

TABLE 1
––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Reality (What the Bird Really Is) Your Decision About the Bird

–––––––––––––––––––––––––––––––––––––––––––––––––––

Mew Gull Ring-billed Gull 

––––––––––––––––––––––––––––––––––––––––––––––––––– 

Mew Gull (Signal) Hit Miss

–––––––––––––––––––––––––––––––––––––––––––––––––––

Ring-billed Gull (Noise) False Alarm Correct Rejection

––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––



hit) or that a Mew Gull is mistakenly passed off as a Ring-billed
Gull (a “false negative”).

Most birders want to maximize hits and minimize false
alarms.

You would think this is an easy task. All you have to do is
find a feature unique to either species and make your deci-
sion. Here is where the uncertainty comes into play because,
as most birders know, in many circumstances a unique feature
cannot be perceived at a particular moment. The result is un-
certainty. How we make a decision can be explained, at least
in simple cases, following what is known as Signal Detection
Theory (Green and Swets 1966), a framework originally de-
veloped for use in the telephone industry, where detecting sig-
nals in noise is, literally, of high importance.

In the upper panel of the graphs, opposite, you can see two
normal distributions (or “bell curves”) that depict variability in
some field-discernible character or characters of Ring-billed
Gulls (left) and Mew Gulls (right), respectively. These distri-
butions are based on our data for, or experience with, the two
species. There is some amount of overlap between the two
species. The overlap indicates that there is confusion between
the two species. There are average differences, however, and
that is indicated by the distance of the separation between the
curves. A larger average difference between the species would
be represented by a greater separation of the curves.

We can bring about a greater separation, or greater sensitiv-
ity, in two related ways. The first is by mentally constructing
a representation or memory that emphasizes species-specific
features. A Mew Gull has a daintier head than that of a Ring-
billed, for example. Second, we can do things to affect our per-
ception. For example, we can increase the separation at the
moment by using optics, lighting, viewing angle, and so on to
highlight those features that are most useful in making the dis-
crimination. Keep in mind, though, that the curves are con-
tinuous and overlapping; there will always be some
uncertainty about which species is being seen.

If we insist on making a “yes” or “no” decision (a temptation
many birders cannot resist), then we have to establish a deci-
sion rule. This decision rule is called our criterion, illustrated
in the figure by a vertical line. If the information we obtain
places us to the right of the vertical line (that is to say, if it ex-
ceeds the criterion), we decide that we are looking at a Mew
Gull. If that is not the case, we call the bird a Ring-billed Gull.
Once we set our criterion, our hit and false alarm rates are eas-
ily determined. In this scenario (shown in the top panel of the
graphs, above), we would correctly identify a Mew Gull most
of the time. But we would also have a false alarm rate of about
84%—hardly a statistic worth bragging about.

Suppose you believe a false alarm rate of 84% is too high. You
can reduce your false alarm rate by adopting a more conserva-
tive criterion, in essence requiring firmer evidence before de-

ciding that the bird is, indeed, a Mew Gull. Graphically, that
would be depicted by a rightward shift of the vertical line,
shown in the two lower panels of the figure, above. The false
alarm rate drops, but so too does the hit rate. In avoiding one
error, you increase the risk of making another. Similar problems
result with a leftward shift in criterion or bias, producing a de-
creased hit rate and false alarm rate. In real-life situations with
variation and uncertainty, some amount of error is inevitable.

What causes human beings to favor relatively conservative or
liberal criteria? Two factors are (1) signal frequency (rarity) and
(2) the costs and benefits associated with each type of error.

Rarity. When a signal is rare, we often set a conservative cri-
terion, minimizing false alarms, but, in the process, increasing
the risk of missing a good sighting. I’ve heard it said that only
1 in 10 rarities is sighted; that statistic is not provable, but it
does say something important about birders’ biases and deci-
sion-making abilities. Have you ever been in a situation in
which a relatively new birder spotted the rarity that other,
more-experienced birders missed? The inexperienced don’t
know that the bird is rare; or, technically speaking, they
haven’t adjusted their criterion to a conservative and generally
more appropriate level.
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Hits = 97.5%
False Alarms = 84%

Hits = 84%
False Alarms = 50%

Hits = 50%
False Alarms = 16%

d’ = 1

These graphs show different “evidence” distributions for Ring-billed
Gull (left) vs. Mew Gull (right). In the upper panel, the observer has
a very liberal criterion. In the middle portion, the observer’s will-
ingness to say it’s a Mew gull is shifted in a more “conservative” di-
rection. In the lower panel, the observer adopts an even more
conservative criterion, requiring stronger evidence before deciding
it’s a Mew gull. Although the “sensitivity” (d’) is the same in all three
cases, the likelihood of a hit vs. a false alarm changes dramatically
depending on criterion or bias. Image courtesy of © David Heeger.



D O U B T  A N D  F I E L D  I D

Cost/benefit analysis. The second major factor influencing our
criterion is the cost/benefit ratio of false alarms relative to hits.
If the disadvantages of a false alarm—the pangs of conscience
or loss of reputation—are substantial, then we become more
conservative. If the rewards of a hit are relatively great—who
doesn’t like to be written up as the first to find a treasure?—
then we shift to a more liberal decision rule. In reality, we tend
to strike a balance between those two opposing forces.

¿Está claro, no?
Anyone who has dealt with psychology or psychologists knows
that little in human behavior is simple. In this regard, consider
the work of Daniel Kahneman and Amos Tversky, who collab-
orated in pioneering work on biases in making decisions, work
that earned Kahneman the Nobel Prize in economics. (There is
no Nobel Prize in psychology.) Their theories have motivated a
great deal of complex and mathematically difficult research, but
the essence of their work reveals that humans too often ignore
important information when making decisions about uncertain
events. 

Biases in Decision Making
Perhaps the most frequently demonstrated mistake birders
make reflects the base-rate fallacy. This kind of mistake causes
us to forget to account for the likelihood that seeing a rarity is
extremely low. Consider the following example.

In a flock of 1,000 blackbirds, one is a rare Rusty Blackbird

and the rest are common Brewer’s Blackbirds. Suppose that a
given birder has a 1% error rate in identifying both Brewer’s
and Rusty blackbirds. It is common for people to claim that the
probability of mistakenly deciding they’ve seen a Rusty Black-
bird is one in a hundred. In fact, it is 9.99/100, almost 10 times
that value! The mistake arises because birders fail to recognize
that Brewer’s Blackbirds are encountered much more frequently.

A detailed exposition of the base-rate fallacy is laid out in an
online commentary by Birding Editor Ted Floyd <tinyurl.com/
6mthp5s>.

A second decision-making error reflects the confirmation or
myside bias, wherein we favor information that is consistent
with our preconceptions, even if those preconceived ideas are
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Cases like this one provide us with an opportunity to understand—and, ideally, to overcome—the congruence bias. Suppose you’re
trying to find a Northern Rough-winged Swallow in this flock of Bank Swallows. Should you look for a bird with the traits of a North-
ern Rough-winged Swallow? Or should you look for a bird with traits that are inconsistent with that of a Bank Swallow? Often, it is
better to adopt the latter approach. Weld County, Colorado; July 2011. Photo by © Bill Schmoker.

Don’t laugh. This drawing depicts the anchoring effect,
wherein an observer makes a judgment or decision based
on a single line of evidence. Even though these birds are
largely disguised, our attention is drawn toward the patterns
on their bills—which we may consider to be sufficient for ren-
dering an identification. Ink on Bristol board by © Ray Nelson.



untrue. I was once engaged
for several days in debate
about whether a bird seen at
close range for long periods of
time was one of two jaeger
species. What was intriguing
about the debate was that
once someone had decided
that the bird was species A,
that person discounted evi-
dence that was inconsistent
with his view. The same was
true of those asserting they
had seen species B. Research suggests that withholding deci-
sions can diminish the influence of the confirmation bias, but,
for some perversely human reason beyond the scope of this
article, our species seems compelled to take a stand rather
than say, “I don’t know.”

Related to confirmation bias is congruence bias, the tendency
to test hypotheses directly, rather than by trying to disprove
them. Let’s say we believe a bird to be a female Rusty Blackbird,
but we know that it might, alternatively, be a Brewer’s Black-
bird. We tend to ask, “What can I see that will help show that
this is a Rusty Blackbird?” Instead we could ask, “What would
I expect to see if this were a Brewer’s Blackbird?” In answering
the first question, we might check to see if the bird has a yel-
low iris—a character of the female Rusty. Answering the sec-

ond question would require us to note that, if the bird were a
Brewer’s Blackbird, it would have a dark iris. Taking the sec-
ond approach is more defensible logically because it is not pos-
sible to confirm a hypothesis, but only to reject one on the
basis of inconsistent information. Still, most people look for
evidence that is congruent with their initial hypothesis, ignor-
ing the other, often more defensible strategy.

Another common error is that we tend to devote far too
much attention to one feature of a bird, while ignoring others.
This is called the anchoring effect. For example, in discriminat-
ing between Long-billed and Short-billed dowitchers, I used to
focus almost entirely on bill length. (Hey, it’s the bird’s name!)
By doing so, I missed differences in tail pattern and calls that
make the decision much easier and much more accurate. This
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Scenes like this one can expose birders to the base-rate fallacy, which causes observers to underesti-
mate their misidentification rates. In this flock of Euphagus blackbirds, the probability of a “false alarm”
(mistaking a common Brewer’s Blackbird for a regionally rare Rusty Blackbird) may be 10 times greater
than what the observer believes. Sonoma, California; February 2009. Photo by ©Nick Dunlop.

“There’s a Mew Gull out there!” Does that declaration affect your own assessment of
what the bird is? Scenarios like this one often lead to authority bias and the related
bandwagon effect. Boulder County, Colorado; January 2010. Photo by © Bill Schmoker.
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tendency to focus on only one
cue increases under time pres-
sure, such as Big Days, Christmas
Bird Counts, and the last day in a
remote birding site.

Focusing on one feature to ar-
rive at a quick decision may well
reflect the human dislike of leav-
ing situations unresolved. We re-
sist admitting “I don’t know”
when it comes to identifying a
bird. This is sometimes called the
need for closure. People who have
a great need for closure tend to
rely on early cues and the first an-
swer they come across. They en-
gage in a narrow search of
information and testing of hy-
potheses. Clearly, this need for
closure is something to avoid
when learning to identify birds or
when making a difficult decision
about the bird being seen.

All of the biases mentioned so
far can be considered individual,
or personal, biases. But there are
also biases that require at least one more person. Primary
among them are the bandwagon effect and authority bias. The
bandwagon effect occurs when you agree that the bird in the
tree is a Northern Wheatear—unlikely in much of the ABA
Area and unlikely in trees—because everyone else in the group
says so. A related problem of authority bias occurs when you

make a decision that places too much
value on the opinion of someone you
believe to be more of an authority than
yourself—even if that person is subject
to the same biases you are.

The Brighter Side of
Birding Decisions
Up to now, I’ve focused on human error
in decision making, those influences
that distort our perceptions at critical
times in birding experiences. Lest I
paint too gloomy a picture, I want to
point out that our identification of birds
as to species is often spot on. Our suc-
cesses are almost automatic in many
cases and involve only minimal effort in
others. Many people have suggested
that we use heuristics—fast, incomplete
strategies that allow for identification
without all the information.

Think of the old adage, “If it looks
like a duck and quacks like a duck, it
must be a duck.” Such heuristic ap-
proaches typically do work. Humans
employ heuristics because they are cog-

nitively straightforward. According to Herbert Simon (1956),
heuristics satisfice—they satisfy and suffice for—our needs.
Heuristics can lead to errors and are usually not optimal strate-
gies, but the cost in performance is small compared to the ef-
fort required to adopt a more formal approach. Thank
goodness we have them available to us! Otherwise, our life
lists would be much shorter, and we’d be ancient before ac-
quiring enough expertise to enjoy the birds we so dearly love.

Acknowledgements
I thank Bob Storms, Brian Elder, and David Sibley for many
helpful comments on an earlier draft of this article. Any ABA
members interested in this topic are welcome to contact me via
e-mail <scialfa@ucalgary.ca>.

Recommended Reading
Green, D. M. and J. A. Swets. 1966. Signal Detection Theory and Psy-

chophysics.Wiley and Sons, New York.
Kahneman, D., P. Slovic, and A. Tversky. 1982. Judgment Under Uncer-

tainty: Heuristics and Biases. Cambridge University Press, New York.
Simon, H. A. 1956. Rational choice and the structure of the environ-

ment. Psychological Review 63:129–138.
Tversky, A. and D. Kahneman. 1981. The framing of decisions and the

psychology of choice. Science 211:453–458.

B I R D I N G  •  M A R C H  2 0 1 244

Tips for Better Birding Decisions
––––––––––––––––––––––––––––––––––––––––––––––––
Remember the base-rate fallacy. If there are two confusing
species, which is the more common?
––––––––––––––––––––––––––––––––––––––––––––––––
Decide what is an acceptable false alarm rate. If 10% is too
high, adopt a more conservative, or skeptical, criterion.
––––––––––––––––––––––––––––––––––––––––––––––––
Remember that if you call a rarity and others can’t confirm the ID,
there is a boy-who-cried-wolf effect that may land on your head.
––––––––––––––––––––––––––––––––––––––––––––––––
Appreciate any evidence, even if it in inconsistent,
with your initial impressions.
––––––––––––––––––––––––––––––––––––––––––––––––
Defer judgment. Birding is not a race—well, except for Big Days.
––––––––––––––––––––––––––––––––––––––––––––––––
Be willing to concede that you just don’t know.
––––––––––––––––––––––––––––––––––––––––––––––––
Value the opinions of the group, but be willing to stand
your ground if you think those opinions are incorrect.
–––––––––––––––––––––––––––––––––––––––––––––––– 
Use the expertise of authorities, but remember that the experts
are not infallible—even the ones who wear funny hats.
––––––––––––––––––––––––––––––––––––––––––––––––
Keep watching the bird, even after you’ve identified it!
This is the best way to revise your initial impressions.

“I get fleeting glimpses of a field mark that looks a bit differ-
ent, but frankly I don’t see how they tell themselves apart.”
Ink on Bristol board by © Ray Nelson.




