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Abstract

We compared reproductive performance of eastern 

bluebirds (Sialia sialis) nesting in dark brown and 

light tan painted Schwegler “woodcrete” nestboxes

near Davidson, NC.  Using ibutton temperature 

probes, we demonstrated that dark boxes are 

consistently and significantly hotter than light 

boxes in the summer.  Temperatures in dark boxes 

stayed above 40º C significantly longer than in light 

boxes. Comparing brood size (which reflects 

embryonic and/or early nestling mortality) between 

nests in the same summer with the same initiation 

dates and same clutch size, we found a nearly 

significant trend for dark boxes to produce fewer 

fledglings than did light boxes.  When brood size 

was also controlled, chicks produced in dark boxes 

were in significantly poorer condition than those 

produced in light boxes.  These costs could be 

significant for summer nests in southern 

populations of this nest-site limited songbird.

Methods

Conclusions

•

During summer, dark boxes were 

consistently and significantly hotter 

than light boxes.

•

Bluebirds using dark boxes in summer 

appeared to suffer higher embryonic 

and/or nestling mortality.

•

Summer chicks in dark boxes were in 

poorer condition than those in lighter 

boxes.

Keeping eggs and nestlings warm is a priority for 

nearly all avian parents.  However, high 

temperatures are at least as dangerous to eggs and 

chicks as low temperatures.  Prolonged exposure to 

temperatures above 40º C can kill embryos and 

severely impact the health of nestlings via 

dehydration and heat stress.  Because of the 

predation risk associated with edge habitat, eastern 

bluebirds (Sialia sialis) generally prefer exposed 

locations for their cavity nests.  However, these sites 

could potentially expose summer eggs and chicks to 

dangerous temperatures.  To investigate this 

possibility, we measured summer temperatures in 

dark brown and light tan painted Schwegler

“woodcrete” nestboxes near Davidson, NC. We then 

compared the reproductive performance of bluebirds 

nesting in such boxes.

To determine whether dark brown painted 

nestboxes were warmer than those painted light tan, 

we placed ibutton thermal probes on the top of 

inverted paper cups 5 cm off the bottom of empty 

Schwegler woodcrete boxes.  We used 4 dark and 4 

light boxes (one of each facing each of the 4 cardinal 

directions).  The ibuttons recorded temperatures 

every 10 min for 7 days. 

Reproductive data was collected from summer 

nests in 2001 and 2005.  Because we visited nests 

only once a week and because it can be difficult to 

distinguish between embryonic mortality and early 

nestling mortality, we used brood size as a proxy for 

both.  We measured chick condition between the ages 

of 8 and 14 days using residuals from a 3rd order 

polynomial regression of mass on wing length.  This 

measures the weight of a chick with a given wing 

length.

Introduction

Photo by Carol Franklin.  Thanks to the many former students 

involved in collecting bluebird reproductive data.  Special thanks 

to Yurii Kornilev for assistance with ibuttons.  2005 funding 

provided by a NSF REU Site Grant.

24-hour temperature profile of 4 dark and 4 light 

boxes.  Average of 7 days of data (measurements 

taken every 10 minutes) in early July 2005.  Summer 

nestbox temperatures were consistently higher in 

dark vs. light boxes (paired 

t

= 17.062, 

P

< 0.001).

When year, nest date, and clutch size were 

matched, the trend for hotter boxes to produce 

smaller broods was nearly significant (N = 18 

pairs).

Mean number of minutes per day that 4 dark 

and 4 light boxes exceeded 40º C in one week 

in early July 2005.

When year, nest date, clutch size, and brood 

size were matched, bluebird nestlings in hotter 

boxes were in poorer condition than those in 

cooler boxes (N = 19 pairs).
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