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birds repeating or not repeating be
the number of repeats per bird be
ires a lot of record keeping. Tests
ata, such as the ¢t test mentioned
that the data be chosen randomly
n. This is hard to do with fielqd
impossible. Supposing, in the fall
migration, wing measurements of the adult vs. hat-
ching year Tree Sparrow were being studied, age de-
termined by skulling. Get two paper bags and pop-
sickle sticks, or round metal-rimmed tags. Put the
numbers of the adult birds on the tags in one bag,
the numbers of the immatures on the tags in the
other bag. Shake the bag and draw out a tag. Shake
again and draw out the next tag, etc., until your
desired sample size is needed. Repeat for the other
bag. This hilarious procedure helps provide random
selection of field data by avoiding the possible
bias of larger, dominant birds being captured first.

Literature Search: A literature search done
first will help avoid pitfalls by showing what
others have done on the problem, and by giving i-
deas on how to set up the study. This requires ac-
cess to a library with Biological Abstracts and or-
nithological journals. Lacking access to these, one
can ask a professional in the subject what the most
recent papers and reviews are, then to request co-
pies of these from the authors. One can look at the
literature cited in these papers and try to get
copies of the references.

Adegquate Sample Size: Then there are pitfalls
of field studies, the uncontrollable variables of
weather, and other changes of environment such as
farms being sold for housing., A sample of a popula-
tion must have enough individuals to make statisti-
cal testing of the results possible. The statistical
tests for biological data will handle samples as
small as 2 in each of the experimental and control

groups, though 5 to 20 is recommended as a manageable

size.
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re is a catch:If the problem being studied de-
n Returns, then death rates and Return rates
be predicted and a large enough number have
anded in the first place to yield an adegquate
of Returns. These rates may have to be pre-
on the basis of the first year's results while
ject is still in progress. There is a general
r the sample size needed to show a difference
two groups: the smaller the real differences,
ger and more uniform the groups need to be,
difference to show at statistically signifi-
vels. Robbins has a useful paper prepared for
1l Annual Conference of the Inland Bird Banding
tion: "Sample size; how do you know when you
ough data?" (Z.e. of measurement data). Later
paper a method is shown for calculating when
e enough counts data.

pand the Question: Before beginning the study,
and restating the problem to be explored, and
ng its implications, will help to show what
information is needed, and how to get it. The
in this paper is to prove or disprove a rela-
p between repeating and Returning. Is this
ng a sign of intelligence, or lack of it? Are
arrows smart enough to wander with food sup-
are they fixed on a locality? If Returning
taught the birds by frequent repeating, then
traps are a good idea to provide the motiva-
repeat. Also letting the birds feed in the
ithout capture can promote repeating. Learned
r, t.e. memory of where to find food, can pro-
rvival during future wintering over seasons.
Returning is a species characteristic, that
Tree Sparrows are fixed on a locality, then
see to it that their wintering grounds are
troyed by housing expansion or other distur-
of their ecological niche.

th the question and experimental conditions
shed, consider some practical gquestions. Is
nough time (days, sequential years) to gather
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#times a repeaters #times a repeaters
bird repeats| Returning bird repeats|not Returning
1 1 1 11111111111111111
2 2222 2 22222222222
etc. etc.

This kind of display can be put back to back by
flopping the repeat-not-Returning tally over to the
left, so that the leaves are on the left side of the
stem which both tallies now have in common. Again,
the leaves branch outward from the stem.

repeaters| #times a J repeaters
not Returning| bird repeatqg Returning
1111111111111111111 1 1l
22222222222 2 2222
etc.

This display is especially handy if you want to
pool groups, say, 1l with 2 repeats, and 3 with 4 re-
peats, etc.

repeat no Return #repeatJ repeat Return

222222222221111111111111111111|1 - 2 12222
443333313 - 4 3344
655555|5 - 6 555566

The tally is thus compressed so as to accomodate
a lot of data, yet the information on the number of
repeats of each individual bird is retained. The dis-
play shapes itself into a rough kind of graph handy
for visual comparison. It is useful for various com-
parisons such as the number of birds (stem) captured
in two different traps or net sizes (leaves); or for
comparing wing lengths (stem) of males ve. females
(leaves). For a fuller discussion of this technique
and its possibilities, see Tukey, 1970.
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Figure 1 shows that there are more repeaters
that did not Return, than repeaters that Returned
(53 ve. 19)., This is understandable considering the
low Return rate, 15.79%, not including the non-
consecutive lst Returns, compared to the non-Return
rate of 84.21%. The Group A (repeat no-Return birds)
shows more individuals with fewer individual repeats,
and more birds with the "trap habit", than Group B
(repeat Return birds). Group B birds tend to repeat
more often than the birds that did not Return: the
middle ranking B bird has 5 repeats, whereas
middle ranking A bird has only 2 repeats Th
of repeats of the middle-positioned (med..n)
are compared instead of the average (mean) n
of repeats, because there are atypical or wi
bers in group A that distort the average val
much that the true picture of what happens i
group is buried. The middle or median value .
show this distortion: the median shows the t
behavior of the group even though there are
In this way, the birds with the trap habit a
ther ignored nor allowed to distort the data
of the wild repeat values they give. These a
values must be kept if later statistical tes
to be valid, that is, data should not be tr
to exclude straggling values at one end or w
values at the other end. Something can be le
from them. The biological approach considers
only the bare data, but the living organism
the things that can go right or wrong with i
its environment. One of the two high repeate
a drooping wing, the other had a head injury

This look at the stem-and-leaf display
cates that there could be a relation between
peating and Returning in Group B. How to mak
show? Figure 2 is a stem-and-leaf display sh
multiple Returns, from lst to 5th as the ste
the number of repeats of each individual Ret
as the leaves. There were more repeat Return
more multiple Returns, than non repeat Retur
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is worth looking into, in depth.

Another picture: The raw data on Table 1 is
worked into a percentage analysis of consecutive
repeats and Returns, in Table 2., As seen earlier,
percentages sharpen differences between proportions
being compared. (The non-consecutive Returns are
left out of Table 2 because a Return 2 to 5 years
after banding is too long an interval to suppose
that previous repeating or non-repeating had any
effect.) The percentage of repeat lst Returns is
nearly three times that of non-repeat lst Returns,
26.39% v8. 9.32%. There are 31,.25% repeat 2nd Re~-
turns and no non~repeat 2nd Returns.

This percentage analysis makes a striking pic-
ture on a graph, Figure 3. (See Strecker, 1971, on
how to make bar graphs.) In Figure 3, the incidences
of repeat Returns accelerates to the 3rd Return,
then drops off, probably because of mortality. The
4th and 5th Returns are by one persistent bird who
also repeated after each of these Returns. However
the data at the 4th and 5th Returns become untrust-
worthy, precisely because there are too few birds
to base conclusions on, a minimum number for statis-
tical analysis being 5 to 20.

The surprise non-repeat Returns at the 3rd Re~-
turn could be a signal that a second thing is hap-
pening, namely that Returns reinforce Returning.
Robbins (1969) suggests that a Return is more like~
ly to be captured again, having Returned, than a
non Return would be. Again, after the 3rd Return the
sample sizes become too small to be trustworthy, and
here an important and tempting pitfall of basing con-
clusions on small samples is clearly demonstrated.
This is why reliable investigators always state sam-
ple gizes with their data. A trend is there on the
graph, and perhaps could be verified if more than
190 birds were banded in the first place, hopefully
yielding more individuals with multiple Returns. If
pProjected percentages could be calculated from the
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r's results while the study was still in
this pitfall of too few individuals could

n and perhaps avoided.

t Statistical Analysis: To look and find

s better than not to look at all. An attempt
made to pin down the validity of the data

he third year. At this point of serious
another pitfall is avoided: that of in-

ata in categories where all subjects did
equal time to act by chance, the 4th and

ns. The study ended before birds from the
banding years could Return more than three

hypotheses suggest themselves f
1) that repeating augments Ret
eturning reinforces multiple Re
on hand is what statistical tes
tion should be considered befor
o that the data regquired by the
erlooked.

eturning can be considered an a
by the treatment of baited rer

can be applied based on these

attribute of Returning can be
idence Interval for Binomial Distriopuciovn.
e Intervals are easy to look up, and by
rlapping or non-overlapping are a quick
1ling whether or not the Return rate by re-
s different from that of non-repeaters.

he comparison of proportions by Chi-square
indicate if the difference between the ob-
lues is random, that is, by chance, and
r not the treatment, in this case repeat-
made the difference between the two popu-
repeaters and non-repeaters. A chi-square

proportions can indicate if the multiple
tes are the same as the lst Return rate,
‘ically different.







































