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Abstract: Thirteen gradients were predicted with microscopic differences in green and violet woodhoopoe
iridosome diameters of mantle feathers. Outer iridophore diameters from Green Woodhoopoe P. p. purpureus
barbules (0.22+0.03um, n=244) recorded at Morgan Bay were smaller than those from violet barbules
(0.28+0.04um, n=248) recorded in Namibia (Hobatere and Omaruru). Precipitation (r=-0.99, Z score=-4.48, n=6,
p<0.01), month with the highest relative humidity (r=-0.99, Z score=-4.28, n=6, p<0.01), month with the lowest
relative humidity (r=-0.998, Z score=-6.03, n=6, p=0), month with the lowest number of rainy days (r=1, Z score=-
31.82, n=6, p=0), driest month (r=-1, Z score=inf, n=6, p=0), warmest month (r=0.99, Z score=4.87, n=6, p<0.01),
lowest average temperate (r=0.98, Z score=3.96, n=6, p<0.01), month with the most daily hours of sunshine
(average) (r=0.996, Z score=5.39, n=6, p<0.01) (total) (r=0.996, Z score=5.43, n=6, p<0.01), month with the fewest
daily hours of sunshine (average) (r=0.998, Z score=6.00, n=6, p=0) (r=0.998, Z score=6.03, n=6, p=0) (total), hours
of sunshine throughout the year (r=0.999, Z score=6.53, n=6, p=0), and hours of sunshine per month (average)
(r=0.998, Z score=6.15, n=6, p=0) were correlated with outer iridosome diameters. This study examined how
woodhoopoes mantles may have consequences for energy expenditures.
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I. INTRODUCTION

There is an ecogeographical rule that states within a species of endotherms, more heavily pigmented forms are found in
more humid environments near the equator [, It was first remarked upon this phenomenon in 1833 in a review of
covariation of climate and avian plumage color. The Namibian Violet Woodhoopoe Phoenicluus d. damarensis is an arid
near-endemic with a somewhat resolved status >34 11, |t is closely related to the Green Woodhoopoe P. purpureus yet
differs in mass and mantle feather coloration [*2 6.9 Here | provide further resolution to the ecogeographical status of the
Violet Woodhoopoe P. damarensis in comparison with the Green Woodhoopoe P. purpureus, using microscopic details
of mantle feathers across precipitation, the month with the highest relative humidity, the month with the lowest relative
humidity, the month with the lowest number of rainy days, the driest month, warmest month, lowest average temperate,
the month with the most daily hours of sunshine (average) and (total), the month with the fewest daily hours of sunshine
(average) and (total), hours of sunshine throughout the year, and hours of sunshine per month gradients.
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Il. MATERIALS AND METHODS

Mantle feathers were sampled from netted live Violet (Namibia: Hobatere and Omaruru; n = 9) and a dead Green
Woodhoopoe (Morgan Bay; n = 1) in 1999. Mantle feathers were soaked for 30 min in 0.25M NaOH, followed by 2 hours
in formic acid: EtOH (2:3 v/v) and 3 days in 15% (v/v) Spurr's resin in propylene oxide. They were then embedded in
Spurr's resin. Both transverse and longitudinal sections of the barbules were cut, revealing that the iridophores of both
species were hollow prolate cylinders. Iridophore cylinder widths were measured and correlated with precipitation, the
month with the highest relative humidity, the month with the lowest relative humidity, the month with the lowest number
of rainy days, the driest month, the warmest month, lowest average temperate, the month with the most daily hours of
sunshine (average) and (total), the month with the fewest daily hours of sunshine (average) and (total), hours of sunshine
throughout the year, and hours of sunshine per month gradients using the Pearson Correlation Coefficient Calculator
(http://www.gigacalculator.com/calculators/correlation-coefficient-calculator.php). Measurements of the outer iridosome
diameter of Green feathers from the Morgan Bay bird were compared with those from a Hobatere bird and an Omaruru
bird to produce a correlation of mean outer iridosome diameters against the 13 climatic or weather factors
(https://en.climate-data.org). Localities inputted were Kamanjab in for Hobatere, Omaruru, and Kei Road in for Mogan's
Bay.

I1l. RESULTS

Mantle feathers and iridophores from Namibian Violet Woodhoopoe P. damarensis and Green Woodhoopoe P. purpureus
predictably vary according to:

Precipitation (rainfall)
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Figure 1. Predicted relationship between iridosome diameter (x) and rainfall (y).
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Month with the highest relative humidity
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Figure 2. Predicted relationship between iridosome diameter (x) and month with the highest relative humidity (y).
Month with the lowest relative humidity
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Figure 3. Predicted relationship between iridosome diameter (xX) and month with the lowest relative humidity (y).
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Month with the lowest number of rainy days
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Figure 4. Predicted relationship between iridosome diameter (x) and month with the lowest number of rainy days
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Figure 5. Predicted relationship between iridosome diameter (x) and driest month (y).
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Warmest month
r=0.99277776, Z score=4.86716610, n=6, p=0.00000057

Pearson Correlation

== | S Regression Line

22.0
215
21.0
20.5
20.0

0.220 0.225 0.230 0.235 0.240 0.245 0.250 0.255 0.260 0.265 0.270 0.275 0.28

X Gigacalculator.com
Figure 6. Predicted relationship between iridosome diameter (x) and warmest month (y).
Lowest average temperature
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Figure 7. Predicted relationship between iridosome diameter (x) and lowest average temperature (y).
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Month with the most daily hours of sunshine (average)
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Figure 8. Predicted relationship between iridosome diameter (x) and month with the most daily hours of sunshine
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Month with the most daily hours of sunshine (total)
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Figure 9. Predicted relationship between iridosome diameter (x) and month with month with the most daily hours

of sunshine (total) (y).
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Month with the fewest daily hours of sunshine (average)
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Figure 10. Predicted relationship between iridosome diameter (x) and month with month with the fewest daily
hours of sunshine (average) (y).
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Figure 11. Predicted relationship between iridosome diameter (x) and month with month with the fewest daily
hours of sunshine (total) (y).
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Hours of sunshine throughout the year
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Figure 12. Predicted relationship between iridosome diameter (x) and month with month with the daily hours of

sunshine throughout the year (y).

Hours of sunshine per month (average)
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Figure 13. Predicted relationship between iridosome diameter (x) and month with hours of sunshine throughout

the month (y).
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IV. DISCUSSION

Examination of mantle feathers from woodhoopoes predict a clinal variation with the 13 climatic or weather factors [, A
complex model of climatic and weather gradients may account for differences between iridophore diameters, differences
that are enough to discern green from violet woodhoopoes. This study reveals how woodhoopoes mantles may have
consequences on energy expenditure [, The results support a complex version of the biological rule &, This is similar
to the results found in Australasian songbird clades [}, Closer examination of rainfall and temperature and comparison
among woodhoopoes from different climates under different weather help to reconcile the complex and simple biological
rules 5101 A critical examination showed all factors differ wiith outer iridosome diameter as predicted in this rule !,

V. CONCLUSION

Examination of mantle feathers from woodhoopoes suggests a clinal variation of the outer iridosome diameters consistent
with the biological rule are complex; correlated and figured.
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