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PLASTIC COLOR BANDS HAVE NO DETECTABLE SHORT-TERM EFFECTS ON WHITE- 
BREASTED NUTHATCH BEHAVIOR’ 
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Abstract. We examined whether plastic leg bands 
had short-term effects on foraging behavior in White- 
breasted Nuthatches (Sitta carolinensis), a species 
which, because of their very short legs and unusual 
habit of hanging upside-down on bark, may be partic- 
ularly susceptible to deleterious effects of plastic 
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bands. Ten nuthatches were outfitted with varying 
numbers of colored plastic bands and observed for- 
aging in an aviary after two days of habituation. Wear- 
ing up to five plastic bands caused no detectable 
change in any of the variables measured: number of 
flights, body position, choice of foraging substrate, 
seed caching, seed hammering, and seed retrieval. 

Key words: color bands, leg bands, Sitta caroli- 
nensis, White-breasted Nuthatches. 
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Ornithologists have been using colored plastic bands 
to distinguish individual research subjects for nearly 
50 vears (Poulding 1951). The most commonlv used 
type of color band, butt-end, has not been widely sus- 
pected of causing detrimental effects on birds. How- 
ever, nearly 10% of a population of Willow Flycatchers 
(Empidonax rruillii) wearing this kind of band suffered 
long-term leg injuries (Sedgwick and Klus 1997). Per- 
haps most surprisingly, the rate of injury for legs with 
only color bands was much higher than that for legs 
with only U.S. Fish and Wildlife Service (USFWS) 
metal bands. Our objective was to test the hypothesis 
that plastic color bands also have short-term deleteri- 
ous effects on bird behavior. 

We chose to study nuthatches because they seemed 
especially likely to experience problems with color 
bands due to their short tarsi and unusual method of 
foraging upside-down while clinging to the trunks of 
trees. All permits issued by the Bird Banding Labo- 
ratory for color banding of nuthatches contain the fol- 
lowing warning, “Use caution on nuthatches; ensure 
that multiple bands do not impede movement of legs.” 
We outfitted White-breasted Nuthatches (S&a caroli- 
nensis) with varying numbers of plastic bands, allowed 
them to habituate to a large aviary, and then recorded 
the frequency and duration of important foraging be- 
haviors. 

METHODS 

We captured 10 nuthatches in mist nets or treadle traps 
between 11 November 1997 and 19 March 1998. Birds 
were banded with one USFWS aluminum band (size 
1B) on the right leg and placed in a large outdoor 
holding cage (3.1 X 2.4 X 2.1 m) for l-7 days before 
further banding. Length of the right tarsus was mea- 
sured on eight-subjects using digital calipers. 

We outfitted birds with O-5 colored mastic bands 
(Redbird Products, Sacramento, Califoinia, yellow, 
size 35C). Six banding regimes were used: no color 
bands, one on the left leg, one on each leg, two on the 
left leg and one on the right, two on each leg, three 
on the left leg and two on the right. Because all birds 
wore a single USFWS band on the right leg below the 
color bands, the six regimes were collapsed into three 
treatment groups based on total number of bands worn: 
low (l-2 bands), medium (3-4 bands), and high (5-6 
bands). We tested each subject with all three of the 
treatments in random order. 

Immediately after application of color bands, birds 
were moved from the holding cage into a test cage of 
unfamiliar layout, but identical size, for two days of 
habituation. The test cage contained a 1.4 X 0.2 m 
strip of pine bark, a 3-m tree trunk (0.14.2 m circum- 
ference) with 20 smaller branches (0.02-0.06 m cir- 
cumference), 5 smaller perches made from branches, 
and a traditional cedar birdfeeder, all hanging from the 
wire of the cage sides or roof. Water and additional 
seed were available ad libitum from dishes on the 
ground. All birds were tested singly in this same cage. 

During habituation, and while in the holding cage, 
birds were fed ad libitum black-oil sunflower seeds, 
sunflower hearts, cracked corn, peanut bits, and millet. 
After 48 hr of habituation to the bands and the new 
cage, birds were tested. On the evening prior to testing, 

all food except previously cached seeds was removed 
from the test cage. During testing, black-oil sunflower 
seeds were available in a hanging feeder. 

The following five classes of foraging behaviors 
were observed: number of flights, proportion of time 
spent hanging from a vertical substrate in head-up vs. 
head-down posture, proportion of time spent on trunk 
vs. branches, number of instances of hammering on a 
seed with the beak, number of seeds retrieved. A single 
observer in a blind recorded the occurrence and/or du- 
ration of a focal behavior in 5-min bouts. Only one 
behavior was observed at a time to ensure that no oc- 
currences were missed. The observer switched focal 
behaviors according to a predetermined order every 5 
min until each behavior had been the focus of 4, 5- 
min bouts. Thus, each class of behavior was recorded 
for 20 min over a 2-hr period beginning 30 min after 
sunrise. Whether a bird pecked at its bands and the 
amount of time spent storing seeds were recorded 
throughout the observation bouts. 

After observing foraging behaviors, birds were re- 
banded with a different color band regime and returned 
to the test cage for two days of habituation followed 
by further testing as described above. Rebanding, ha- 
bituation, and testing were then repeated for a third 
color-band regime. Birds were thus held for l-7 days 
in a holding cage and 6 days in a habituation/testing 
cage before being released at sites of capture. 

The effect of color band treatment on each of the 
six classes of foraging behavior was tested using re- 
peated-measures 2-way ANOVA (individual bird; low, 
medium or high band category). Because the individ- 
ual bird effects were not relevant to the question of 
whether number of color bands affected behavior, we 
report only the whole model result, unless this was 
significant, in which case we also report the band re- 
gime effect. Data were transformed (log or square root) 
when appropriate to eliminate heterogeneity of var- 
ante and to reduce non-normality. The power of each 
nonsignificant test was calculated using a hypothesized 
effect size (A) of 25% of the low treatment’s mean 
value. To determine whether individuals with shorter 
tarsi experienced greater band effects, we used linear 
regression to test for a relationship between tarsus 
length and the difference in each bird’s performance 
in the high and low treatments. 

RESULTS 

Color band regime had no effect on number of flights 
(F,,,,s = 3.3, P = 0.01; band regime F2,,8 = 1.7, P = 
0.21, power = 0.99), proportion of time spent in head- 
up vs. head-down posture (F,, ,* = 1.5, P = 0.23; pow- 
er = 0.97), proportion of time spent on trunk vs. 
branches (F,,,,, = 4.7, P = 0.002; band regime FZ,,8 = 
1.5, P = 0.25, power = 0.65), mean time taken to hide 
seeds (F,,,,, = 0.95, P = 0.52; power = 0.88), number 
of instances of hammering a seed with the beak (F,,,,, 
= 1.8, P = 0.13; power = 0.58), or number of seeds 
retrteved (F,,,,, = 1.13, P = 0.40; power = 0.83). Only 
2 of the 10 birds were ever observed to peck their 
bands, and these pecked only one or two times. For 
the eight birds on which tarsus length was measured, 
there was no significant relationship between tarsus 
length and the difference in their performance of any 
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of the six behaviors measured (all 9 < 0.17, all F,,, fectively eliminated the possibility that color band ef- 
< 0.38, all P > 0.56). fects did occur, but only under the most extreme cir- 

cumstances, by demonstrating that the difference in 
DISCUSSION each individual’s performance under low and high 

Recognition that the color of leg bands can sometimes 
influence behaviors such as mate choice, territory de- 
fense, and mate guarding has allowed researchers to 
improve research-design -&d to avoid confounding ef- 
fects (Burlev et al. 1982. Holder and Montgomerie 
1993, ‘John&n et al. 1997). However, little attention 
has been paid to the potential for color bands to have 
effects beyond those produced by color per se (Sedg- 
wick and Klus 1997). 

We observed six characteristic foraging behaviors of 
recently captured White-breasted Nuthatches wearing 
O-5 plastic color bands in addition to a metal band. 
Multiple color bands produced no detectable short- 
term effects on any of these important foraging behav- 
iors, as evident from the lack of significant whole mod- 
el or band regime effects in the comparisons between 
low, medium, and high band treatments. For the two 
behaviors where there was a significant whole-model 
effect, this was the result of variability between birds 
rather than between band regimes. This negative find- 
ing is somewhat surprising because nuthatches have 
relatively short tarsi which are frequently in contact 
with tree trunks. Thus, nuthatches would seem partic- 
ularly likely to suffer deleterious effects of multiple 
color bands, either through abrasion or reduced mo- 
bility of the legs. We found no short-term effects but 
this does not preclude the possibility of serious long- 
term injury such as that reported for other species (Nis- 
bet 1991, Sedgwick and Klus 1997). 

Although we observed each subject for only 100 
min within each of the three treatments, and recorded 
only six behaviors, we feel that because (1) observa- 
tions were made under carefully controlled conditions 
in a naturalistic outdoor aviary, (2) the behaviors ob- 
served constituted virtually the entire nuthatch forag- 
ing repertoire, and (3) our high band treatment was the 
maximum number of bands that could possibly fit on 
the leg of a nuthatch, we had a high probability of 
detecting even subtle short-term behavioral effects of 
color bands. Furthermore, our statistical power was 
reasonably high for all nonsignificant tests (range: 58- 
99%), so our negative results are informative. We ef- 

band treatments b&e no relationship to the length of 
that individual’s tarsus. In other words, individuals 
with short tarsi did not tend to suffer greater relative 
disruption from the high band treatment than larger 
birds. 

Nuthatches cache food, use tools, and breed coop- 
eratively-all of which require individual identifica- 
tion of birds for thorough study and are topics that will 
undoubtedly attract future research. Responsible use of 
plastic color bands requires a clear understanding of 
this technique’s short- and long-term effects on behav- 
ior, questions that have been noticeably absent from 
the literature. We suggest that controlled aviary studies 
of short-term effects be performed before researchers 
embark on large-scale studies involving plastic color 
bands. 
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tega, and the rest of the 1997 ornithology class at Col- 
lege of William and Mary for assistance with the ini- 
tiation of this project. Funding was provided by a grant 
from the Eastern Bird Banding Association to V.A.W. 
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