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24.2. Structural Colors in Hairs of Theraphosid Spiders

Fig. 24.1 Colorful
theraphosids. (a) A deep-blue
Cyriopagopus resting on

a tree trunk (Photo: Rick
West). (b) A juvenile
Ephebopus cyanognathus
with the typical blue
chelicerae, a green-golden
opisthosoma, and yellow
fringes on the distal femora
(Photo: Bastian Rast)




24.2.1. Ephebopus cyanognathus

Fig. 24.2 Blue hairs on the
chelicerae of E. cyanognathus.
(a) The blue color resides
entircly in the hairs, not in the
cuticle. (b) Epi-illumination
with a weak LED light source
yields deep-blue and purple
color hues (from Foelix

et al. 2009)

[Blue fang tarantula] in Brazil, Guyana and Suriname



Fig. 24.3 Fine structure of the blue cheliceral hairs in £. cyanognathus (Theraphosidae). (a) Hair
shafts, clipped with a razor blade, exhibit a typical cogwheel shape in cross section. The lamellar
structure of the hair wall is barely visible in this scanning electron micrograph. (b) Cross section of a
blue hair as seen in a thin section in the transmission electron microscope. Only the center of the hair
shaft consists of solid cuticle, whereas the lateral fins are distinctly layered. (¢) High magnification of
a lateral fin showing several cuticular lamellae of 50-70-nm thickness, alternating with equally
narrow air spaces (asrerisk) (from Foelix et al. 2009)
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Fig. 24.4 Blue iridescent colors in theraphosid hairs. (a) Diagram showing the refiection of
incoming white light at the border lines of cuticular lamellae and air spaces. Measurements were
taken from cheliceral hairs in E. cyanognathus (Fig.24.3c). (b) Theoretical spectral reflectance of
six cuticular lamellae of high refractive index n(C) = 1.58 separated by five gaps of low refractive
index n(A) = 1, based on measurements taken from the inset picture. Note that the largest peaks
lie in the UV. violer and blue part of the spectrum, and a smaller one in the green (courtesy of Roll
Thieleczek)



24.2.2. Poecilotheria metallica

Gooty Sapphire Ornamental Tree Spider
Gooty Sapphire from India

24.2.2.1. Blue Hairs
24.2.2.2. Yellow Hairs



patella

Fig.24.5 Blue and yellow hairs of the theraphosid P. metallica. (a) Note the difference of the blue
color hues on tibia and patella, depending on the angle of the reflected light. Inser: higher
magnification of a blue hair showing longitudinal ridges along the hair shaft. (b) Cross sections
of ten spiny (yellow) hairs, which appear pinkish under polarized light; four darker (blue) hairs are
seen in the upper right. (¢) Cross sections of nine blue hairs under dark-field illumination. The hair
shafts bear spines toward the hair base, but are smooth with longitudinal ridges in the distal part



(a)(c) Blue Hairs
(b)(d) Yellow Hairs
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Fig. 24.7 Cross sections of a blue hair (a) and a yellow hair (b) in P. metallica (Theraphosidae) at
high magnification. (a) Only the innermost part of the hair shaft is solid; the outer cuticle consists
of six regular lamellae (1-6), alternating with light air spaces. They connect through pores
(arrowheads) to the outside. (b) An irregular cuticular meshwork occupies the peripheral part of
yellow hair shafts. Note the pores (arrowheads) on the surface



24.3 Structural Colors in Scales of
Jumping Spiders (Salticidae)

 Scales are defined as flattened hairs (setae)
that have a pedicel bent near the socket, so
that scale lies close and parallel to the surface
cuticle (Hill 1979; Townsend and Felgenhauer
1998). Although the size and shape of scales
vary a great deal among the 5,000 species of
salticids, they may be roughly grouped into
three types: lanceolate, spatulate and
lamelliform (Roth 1993)



Fig. 24.8 Golden iridescent scales in the salticid Habronattus hallani. (a) The femora are densely
covered by overlapping, golden scales (Photo: Lisa Taylor). (b) These scales appear very smooth,
with hardly any surface structure. (¢) This is confirmed in thin sections; the wall thickness of a
scale 1s only 0.2-0.3 pm



(a) Maratus volans (b) Maratus splendus

(c) Detall from the lateral opisthosoma of

M. splendus showing a band of red brush hairs, flanked on
both sides by blue or green scales.



Fig. 24.10 Fine structure of blue scales on the opisthosoma of M. splendens (Salticidae).
(a) Leaflike (blue) scales are seen on the upper left and (red) hairs on the lower right. (b) High
magnification of a blue scale showing fine ridges on the surface. (¢) Thin sections reveal a narrow
scale wall with surface ridges and a cuticular meshwork nside (M. volans)



24.4 Iridescence In the Integument

 Phidippus regius ¢ (a)






24.5 Structural and Functional
Considerations

e 24 5.1 Structural Variation

. hair
hair

hair scale



24.5.2 Behavioral Significance



Fig. 24.12 Three sequential images of a subadult female Phidippus pulcherrimus (Salticidae),
flashing its iridescent blue-green chelicerae at the photographer at a rate of 2—4/s. This palp
flicking also occurs when stalking certain kinds of prey

24.6



