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Many of these were ban'ded as adults, consequently one year only 
can be added to their age, some were probably older. We do find in this 
species as in most other small song birds we band that few get beyond 
four years of age. 

It must be kept in mind while considering these data that many more 
returns will probably be taken in the next year or two from those 
banded two or three years previously, thus the record is not complete 
and the book is never closed as long as your station continues to opera.te. 
131 N. Whitehall Road, Norristown, Penna. 

LEG SIZES AND BAND SIZES: SECOND REPORT 

BY CHARLES H. BLAKE 

So many more data have ac.cumulated since the writing of the first 
report (B1/t.ke 1954} that a sequel is indicated. Even more than the 
previous report, t.his is a cooperative undertaking. Mr. an.d Mrs. Parker 
C. Reed (Lexington, Mass.), Mr. E. Alex. ander Bergstrom (West Hart- 
ford, Conn.), Mr. and Mrs. James R. Downs (South Londonderry, Vt.), 
and Mrs. Richard Adams (Belmont', Mass.) have generously contributed 
data. In general, measurements from any one lo.cality have been sep- 
arately examined and later combined with those of other localities when 
the differences seemed insignificant. This course was rendered nec- 
essary by the implications ,of a recent arti.cle (Bergstrom 1954). The 
methods used are t'hose of the report already referred to. In sc•me cases 
I have used only the greater diameters provided by Mr. Bergstrom since, 
by direct comparison, it was found that his method of reading the lesser 
diameters gave results which differed systematically from the data of 
other observers. The data are summarized in Table I. 

Eastern Mourning Dove (genaidura c. carolinensis). If the small 
series of measurements is taken at face v.alue, it appears that 91 per cent 
of the birds would take size 3 at exact fit. However, t'he rather soft, 
nearly cylindrical legs of doves are hard to measure. The somewhat 
high value of the standard deviation suggests some ina.c,curacy in the 
measurements •as well as varia.bility in size. A too tight band would tend 
to directly constrict the leg because there is n.o thin and flexible lamella 
to take up the pressure by its deformation. Even for t'he s.mallest leg 
measured the clearance within a 3A band is only 1.5 mm. or 0.06 inches. 
The 3A band should be used until t'here is clear evidence of •hin-legged 
populations that will safely accept a smaller band. 

Northern Flicker (Colaptes auratus luteus). A series of 11 birds 
yields exact'ly the same greater diameter and percentages of band sizes 
as given previously. .- - 

Northern Downy Woodpecker (Dendrocopos pubescens medi- 
anus). The comments on the Mourning Dove apply almost as strongly 
to this species. Size lB is recommended. About one ,bird in 25 appears 
small enough to take a 0 band. If this .proves true we have the rare 
situation of four possible band sizes for a single species. 
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Bank Swallow (Riparia r. riparia). Mr. Bergstrom notes that the 
immatures were .of flying a.ge but definitely birds of the year. The in- 
dividual with a lesser diameter of 1.5 min. h,ad a greater diameter of 
only 1.4. The ratio of average greater diameter to average lesser diam- 
eter for these i.mm, atures is 1.08:1. 

Northern Blue Jay (Cyanocœtta c. cristata). The two sets of per- 
cent, ages for band sizes illustrate the point that similar arrays differing 
insignificanrly as to their means may show great differences of propor- 
tion when they are partitioned int. o sections of arbitrary width whose 
boundaries are unrelated to the statistical distributions of the arrays. 
For other examples see Red-eyed Towhee and Song Sparrow. For either 
population of jays ,better than 99 per cent will take size 2 bands at 
exact fit. I cann. ot yet regard the problem of populations of diverse 
size in this species as completely resolved. 

White-breasted Nuthatch (Sitta c. carolinensis). I have (lo½. cit.) 
commented on the unusual shape of rhe tarsus. This point is demon- 
stra.ted ,by the figures here given. It a•ppe. ars that, at exact fit, only 8 per 
cent of the birds require 1A bands. Since this only means that a lB 
band would ride slightly higher on the tarsus in such cases, I recom- 
mend using lB bands for a,ll individualIs. 

Carolina Wren (Thryothorus I. ludovicianus). I now believe the 
individual of this species called miamensis in the first report is better 
referred to the nominate race. 

Eastern Bluebird (Sh•lia s. sialis). There has alrea,dy been a sug- 
gestion that size 1 is best for this species. With this view I now concur. 

Eastern Golden-crowned Kinglet (Regulus s. satrapa). This 
species and the Ru,by-crowned Kinglet (R. c. calendula) are but two 
of several small passerines whose greater tarsal diameters are less than 
that of the Ruby-throa,ted Hummingbird (.4rchilochus colubris). The 
tarsus of the latter is nearly circular in sect'ion and measures abo,ut 1.3 
min. in diameter. It is possible that the kinglets have the mos.t slender 
tarsi among living birds. 

Starling (Sturnus vulgaris). If we allow ,banding to exact fit, only 
4 per cent will require size 3 bands. T•he variability of leg size in this 
species seems rather great'. The ratio of the diameters is unusually high, 
1.76:1. 

Blackpoll Warbler (Dendroica striata). Although the average 
greater diameter is n.o.t larger than that of some ot,her small warblers, 
it is more variable. One bird in 500 should need a size 1 band. 

Ovenbird (Seiurus aurocapillus su'bsp.). At exact fir the percentage 
requiring 1B'.bands is reduced to 4. I have not yet found it possi,ble 
to distingt•ish/urvior from aurocapillus and do not know whether rhe 
two races differ in leg size. 

Cowbird (Molothrus a. ater). It is rather remarkable that immature 
•pales taken on 10 Septem,ber should still have their legs abo.ut 10 per 
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cen.t larger than do adult males. T,his is also the first species studied in 
whi,c,h a clear sexual differencee in leg size has been found. Sin.ce 3 per 
cent of females may take size 1 we 'have the second instance of four 
a. dmissible .band sizes. 

Scarlet Tanager (Piranga olivaceay. The best size is lB; on.ly 2 
per cent would be larger t.han exact fit. 

Rose.breasted Grosbeak (Pheucticus ludovicianus). Almost all 
individuals (99•j) would accept lB bands but this sh•ould not be risked 
on birds with so powerful a bite. 

Red-eyed Towhee (Pipilo e. erythophthalmusy. My series was ex- 
amined for differences assignable to age and sex but none were found. 

Eastern Song Sparrow (Melospiza m. melodia). The present 
species illustrates differences in distribution among band sizes arising 
largely from differing st'andard deviations. The three could be combined 
into one with a greater diameter of 2.3ñ0.1, which would mean lB, 
88 per cent and 1, 12 per cent, with less than one in 500 requiring 1A. 

In t'he preceding discussion I have been, perhaps, too free in using 
trinomials but it has been done advisedly to emphasize that the result's 
may not apply outside eastern North America. 

We may obtain a clue to the differences to be expected between adja- 
cent' {geogral•hically ) subspecies by noting t'hat they often differ in wing 
lengt,h or tarsal length .by five to 10 per cent. If tarsal diameters vary 
proportionately the differences between means for suc,h subspecies would 
be of the order of one standard deviation. It is by no means certain that' 
tarsal diameters should vary in the same proportion as the lengths. Sup- 
pose t'hat the larger t,and heavier) subspecies does require longer tarsal 
an, d tibial levers. Does this also mean that the diameters of the bones 
must be greater to withstand the greater bending moments or t, hat the 
tendons in the tarsal segment must have greater cross-section to take the 
increased tension? Are t,he factors of safety in the legs so small that a 
small increase in stress must be met by an in,crease in size? Even if the 
answers were affirm,ative the diametral in, creases would be much less 
than the cross-sectional in, creases. If the cross-section were in,creased by 
10 per cent khe diameter would be increased about 41/.2 per cent. 

In this same connection we should mention Allen's 'rule' which is that, 
in cooler regions, the proje,cting parts, ears, legs, tail,s, of otherwise 
similar animals are diminished. I have never been convinced that' t:here 
is any great j ustifi,cation for supposing this rule to apply to the primary 
win,g segment or to the tars,us. Ostensibly the reduction of projecting 
parts decreases heat loss. As far as I kn. ow it'.has never been shown that 
Allen's rule applies to the more proximal leg or wing segments of birds 
where heat loss could be of some signifi,cance. The most I can do here 
is to raise questions which can only be resolved ,by m,ore comprehensi4,e 
measurements in the flesh by both banders and collectors. 

The danger from placing two metal bands on the same leg which leads 
to flanging of the bands and reduction of leg diameter is now known 
(Reed 1953). T.hree sets of measurements are available bearing on the 
point (Ta,ble II). 
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TABLE II. EFFECT OF TWO ALUMINUM BANDS ON SAME LEG 

Blue Jay 
Rose-breasted Grosbeak 

Evening Grosbeak 

Double-banded Otherleg 
legmm. mm. 

3.2x2.3 3.4x2.2 

1.9xl.4 2.4xl.4 

2.7xl.7 2.9xl.7 

So far we •h, ave found one quite clear case of variation with age and 
sex (Cowbird) in which the young examples were fully independent. 
In a second case (Bank Swallow) the youn,g were hardly independent 
and certainly relatively younger than the young Cow, birds. Geogra?hic 
variation has not' yet ,been shown with adequate plausibility even thoLL•h, 
in some species very small average differences exist between the samples. 

T, here are some differences in the ratio of the two diameters between 
the various species. We. may adopt as a standard exp.ression the ratio 
of the greater diameter to the lesser. On this basis a larger ratio means 
a narrower tarsus. Evidently much of the variation depends on the 
presence or absence of a posterior lamella. If we restrict our attention 
to the oscinine perching birds (,all the Passeres except Tyrannidae) we 
include •he great majority of species for which dat,a are availa,ble. For 
this group I offer two quite tentative conclusions: 1) the larger the 
greater ,diameter the narrower the tarsus, and 2) arboreal species have 
relatively broader tarsi than have terrest'rial species. 

The species so far studied whose greater diameters are 3 min. and 
a•bove show ratios of 1.6 to 1.9. Those with greater diameters not over 
1.5 mm. have ratios, except Yellow Palm Warbler, of 1.2 to 1.7. The 
more arboreal Fringillidae run from 1.4 to 1.6 while phe terrestrial 
species show 1.5 to 1.9. 

It may .also be th•a.t species with relatively short tarsi (e.g., swallows) 
have 'broad tarsi. The conclusions just drawn are by n.o means without 
excepti. ons. Further there is still no informat'ion on the variation in 
dimensions which may be caused by differing positions of the tarsus and 
toes at the moment of measuring. 
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