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Construction of taxidermic models and black bulb calibration
Operative temperature  (Te) experienced by live hornbills would be best approximated with a taxidermic model covered by a skin and pelage of a hornbill, in order to mimic the thermal properties of the species (Bakken 1992). However, because it was impractical to obtain a large number of hornbill skins, we mapped the hornbills’ thermal environment using 36 blackbulb thermometers instead, and calibrated these against two taxidermic models of Southern Yellow-billed Hornbills (Bakken 1980). 
The blackbulbs were constructed according to Bakken’s (1985) black globe thermometer, ‘rugged model’, and each comprised a copper sphere (painted matt black) with internally mounted temperature logger (Thermochron iButton, DS1923, Maxim, Sunnyvale, CA, USA, resolution = 0.0625 °C, hereafter “iButtons”) (Figure S1A). The diameter of each blackbulb approximated mean thoracic depth of an adult male Southern Yellow-billed Hornbill (60 mm), which was estimated from museum specimen measurements (mean 60.1 ± SD 5.6 mm, n = 15). The two taxidermic models were each made of a hollow copper spheroid and copper sheeting shaped to resemble the hornbill body shape and covered with a hornbill skin (following Wathes and Clark 1981; Figure S1B). An iButton was placed in each of the taxidermic models and calibration carried out as described in the main text. 
More than 95% of the variation in taxidermic model Te could be explained by the blackbulb Te in all microsite categories, and the relationship between the taxidermic model temperature and the blackbulb temperature was linear in all 12 microsite categories (Figure S2). Corrected blackbulb temperatures used in all analyses in the main manuscript were obtained by adding the intercept value of the regression of taxidermic model temperatures against blackbulb temperatures for each microsite to the blackbulb temperature value and multiplying it by the slope estimate (intercepts and slopes presented in Figure S2). 
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Figure S1 (a) A blackbulb and (bB) a Southern Yellow-billed Hornbill taxidermic model placed in an 'exposed' microsite at a height between 0 and 1 m.

[image: ]
[bookmark: _Ref474143381]

Figure S2 Calibration curves of taxidermic model temperature from blackbulb temperature in the 12 microsite categories. Data were obtained from the calibration of blackbulbs (n = 3) with taxidermic models (n = 2) over 27 days. The data are represented as grey symbols, the black line represents the model fit and the dotted line represents the upper and lower 95% CI. Estimates of the intercept, the slope and the multiple r2 value of the linear relationship are presented in each panel. The slope estimate refers to the change in taxidermic model temperature per 1 °C increase in blackbulb temperature.

Calculation of prey biomass

Biomass per prey item type was calculated as the average live mass of at least five specimens of each prey taxa, drawn from a reference collection (Table S1). Prey items for this reference collection were collected during summer between 2012 and 2015 and match the spectrum of the hornbills’ diet as observed from the focal observations. Prey item sizes observed during focal observations were classified as an estimate relative to beak size and recorded as categories: 'tiny', '< 1/3 of the beak’,’1/3 of the beak’, '2/3 of the beak', 'same size as the beak' and '> than beak'. Some items were unavoidably missing from the reference collection due to difficulty of catching these. The biomass of the missing prey items was estimated from a prey reference collection for meerkats (Suricata suricatta) at the Kuruman River Reserve (T. Chalikonda, unpubl. data).


[bookmark: _Ref476729830][bookmark: _Ref476739966]Table S1 Prey items captured by male Southern Yellow-billed Hornbills as recorded during focal observations and classified by order, common name (as noted during focal data collection), size class and average wet biomass of the prey item (g). The avian eggs that were observed in the diet were acquired from Southern Pied Babbler (Turdoides bicolor), Fork-tailed Drongo (Dicrurus adsimilis) White-browed Sparrow Weaver (Plocepasser mahali) and Cape Turtle Dove (Streptopelia capicola) nests. The mass estimate of the avian egg is taken from an average of two Southern Pied Babbler eggs and three Fork-tailed Drongo eggs acquired from abandoned nests (< 2 days after abandonment) at the study site.

[image: ]

Estimating minimum foraging bout length required for reliable estimation of foraging efficiency

The number of prey captures per minute foraging was calculated as a function of foraging bout length to assess minimum bout length required for reliable estimations of foraging efficiency. Foraging bouts with a duration < 2.5 min had high variability in the number of prey captures per minute, but this stabilised once bouts exceeded ~2.5 minutes in length (Figure S). Foraging attempts shorter than 2.5-min were therefore excluded from subsequent analyses of foraging efficiency. 
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Figure S3: The relationship between foraging bout length and reliability of foraging efficiency (prey captures per minute foraging) estimates. Data plotted are the number of prey captures per minute foraging by Southern Yellow-billed Hornbills (y-axis) against foraging bout length (time spent foraging in minutes; x-axis). The vertical dashed line indicates foraging bout length of 2.5-min; above which variation in prey capture rate stabilises.



Foraging efficiency (prey captures per minute) in different microsites

Table S2: Paired Wilcoxon tests for foraging efficiency (prey captures per minute foraging) within the same focal observation period (therefore presumably under the same Ta and prey availability conditions) for eight breeding male Southern Yellow-billed Hornbills. Foraging efficiency was always higher on the ground, regardless of exposure of the microsite to the sun. 

	Microsite comparison
	Effect size
	Z-statistic
	p-value

	Off-ground shade
	VS
	Off-ground sun
	0.00
	0.00
	1.000

	Off-ground shade
	VS
	Ground shade
	0.94
	2.66
	0.008

	Off-ground shade
	VS
	Ground sun
	0.81
	2.28
	0.022

	Off-ground sun
	VS
	Ground shade
	0.94
	2.66
	0.008

	Off-ground sun
	VS
	Ground sun
	0.81
	2.28
	0.022

	Ground shade
	VS
	Ground sun
	0.17
	0.47
	0.641






Illustration of perch scale used to collect Mb data
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[bookmark: _Ref447699138]Figure S4. A male Southern Yellow-billed Hornbill (individual ID: GMOR of nest ID: LEA05) correctly using a perch scale mounted to a nest box. Note both feet on the perch and no body parts touching the nest box or other parts of the scale, ensuring a correct Mb reading (photo credit: Dean Portelli).
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Order Common name Size class  Wet biomass (g)

Hymenoptera ant tiny 0.0

Isoptera termite tiny 0.0

Mantodea mantis  < 1/3 of the beak 0.2

Diptera fly  < 1/3 of the beak 0.3

Lepidoptera caterpillar  < 1/3 of the beak 0.3

Orthoptera grashopper  < 1/3 of the beak 0.3

Lepidoptera moth  < 1/3 of the beak 0.4

Lepidoptera butterfly  < 1/3 of the beak 0.5

Malvaceae grewia fruit  < 1/3 of the beak 0.5

Arachnida spider 1/3 of the beak 0.6

Cicadidae cicada 1/3 of the beak 0.7

Coleoptera beetle 1/3 of the beak 0.8

Scorpiones scorpion 2/3 of the beak  0.9

Solifugae solifuge 2/3 of the beak  1.6

Spirostreptida millipede 2/3 of the beak  1.6

Avian egg egg 2/3 of the beak  1.8

Annelida worm 2/3 of the beak  2.7

Scincidae skink same size as the beak 3.0

Chiroptera bat > than beak 4.1

Squamata snake > than beak 4.6

Columbiformes chick > than beak 5.2

Rodentia small mammal > than beak 5.3
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