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APENDIX II (PHOTOS) 

 

 

  
 

Photo 1 (Equipment)   Photo 2 (Filters) 
 
 

  
Photo 3 (Parnassius apollo)    Photo 4 (Merops apiaster) 
 
 

  
Photo 5 (Helianthemum)    Photo 6 (Ranunculus ficaria) 
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Photo 7 (Caltha palustris)    Photo 8 (Dandelion) 

  
Photo 9 (Silene)     Photo 10 (Chalcides bedriagai) 

  
Photo 11 (Iberolacerta aranica)   Photo 12 (Iberolacerta aranica) 

  
Photo 13 (Iberolacerta aurelioi)   Photo 14 (Iberolacerta aurelioi) 
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Photo 15 (Iberolacerta aurelioi)   Photo 16 (Iberolacerta bonnali) 

  
Photo 17 (Iberolacerta bonnali)   Photo 18 (Iberolacerta cyreni) 

  

Photo 19 (Iberolacerta cyreni)               Photo 20 (Iberolacerta monticola) 

  
Photo 21 (Iberolacerta monticola)   Photo 22 (Iberolacerta monticola)  
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Photo 23 (Iberolacerta monticola)   Photo 24 (Iberolacerta monticola) 

  
Photo 25 (Iberolacerta galani)   Photo 26 (Iberolacerta galani)  

  
Photo 27 (Iberolacerta galani)   Photo 28 (Iberolacerta galani) 

  
Photo 29 (Iberolacerta galani)   Photo 30 (Iberolacerta martinezricai) 
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Photo 31 (Iberolacerta martinezricai)          Photo 32 (Iberolacerta martinezricai) 

  
Photo 33 (Lacerta schreiberi)           Photo 34 (Podarcis bocagei) 

  

Photo 35 (Podarcis bocagei)     Photo 36 (Podarcis carbonelli) 

  
Photo 37 (Podarcis carbonelli)   Photo 38 (Podarcis gr. hispanica 1A)  
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Photo 39 (Podarcis gr. hispanica 1A)          Photo 40 (Podarcis gr. hispanica 1A) 

  
Photo 41 (Podarcis gr. hispanica 1B)          Photo 42 (Podarcis liolepis) 

  

Photo 43 (Podarcis liolepis)    Photo 44 (Podarcis muralis) 

  
Photo 45 (Podarcis muralis)     Photo 46 (Podarcis muralis) 
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Photo 47 (Podarcis muralis)    Photo 48 (Podarcis muralis) 

  
Photo 49 (Podarcis muralis)    Photo 50 (Psammodromus algirus) 

  

Photo 51 (Timon lepidus)    Photo 52 (Zootoca vivipara) 

  
Photo 53 (Zootoca vivipara)    Photo 54 (Bufo bufo) 
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Photo 55 (Calotriton arnoldi)        Photo 56 (Hyla (arborea) molleri) 

  
Photo 57 (Rana pyrenaica)         Photo 58 (Salamandra salamandra almanzoris) 

 

Photo 1:  Basic equipment for the photographs included in this study.  A mechanic 

“chemical-process” camera Olympus OM-3, with a Zuiko 50mm f3.5 Macro mounted.  

The camera is charged with slide-film Fuji RTP 64 and all mounted in a tripod with a 

distance shutter.  In the front of objective is a 85B orange filter for color correction of 

“normal photos” when using Tungsten (artificial light film) and in the table lies the 

B+W 403 UV-band pass filter.  
 

Photo 2: Filters tested by the author during the study.  Rigth-top: The small Schüler 

filter.  Probably the best for use with digital cameras.  Right-bottom:  Hoya U360, an 

old classic.  Very similar to B+W and Tiffen, but fairly denser.  Middle (top and 

bottom): B+W403 (Schott UG1 glass), the easiest to obtain today, perhaps the best for 

chemical process photography, and the used by the author almost universally in these 

years.  Left-top: Baader U-Filter.  Probably also fairly suitable (near as good as 

Schüler) for digital photography. Left-bottom: The Tiffen 18A, very similar to B+W 

and Hoya, and only suitable for “chemical photography” of digital if accompanied 

with a “hot mirror” (reflecting IR radiation).  Also UG11 glass (not represented) was 

tested, but is unsuitable as leaves visible radiation to pass (see text for a comparative 

of all these filters). 
 

Photo 3:  UV patterns in insects.  Parnassius apollo is a overall white colored 

butterfly, with black and red white-centered ocelli.  The white center of the red ocelli 

is very UV reflective and very different from the white background color of the 
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animal.  These patterns participate in the species and mate recognition and are very 

widespread in butterflies. 
 

Photo 4: UV in other vertebrates.  A DOR Bee-eater (Merops apiaster).  Note that 

parts of the plumage are very shiny in UV.  Apart of the throat, forehead, the breast, 

primay feathers and rump appear fair more striking in UV than in visible light. 
 

Photo 5:  Helianthemum sp.  Another common and striking flower with a very 

different pattern in UV. The dark area in the center (called “bulls eye”) is a signal for 

the insects and absorbs the UV instead of reflecting it. The function of this behavior is 

to preserve the pollen from the mutagenous effect of the UV radiation. 
 

Photo 6: Ranunculus ficaria.  One of the earliest flowers in spring.  The inner parts of 

the flower are not UV-reflective, but have a reddish tinge in photos.  This is in fact a 

luminic contamination in the “deep-red” region, just before the invisible Infra-Red. 
 

Photo 7: Caltha palustris.  A total different pattern, with great part of the petal not 

reflective, and only the distal parts reflective. 
 

Photo 8:  A Dandelion (cf. Taraxacum).  Dandelions are favorite subjects for UV 

experimentation and testing of material and filters. They are very common even in 

urban parks, and are very different in UV and visible. 
 

Photo 9: Bull’s-eyes are a common pattern with striking differences between UV and 

visible light.  Here a group of Silene and Helianthemum. 
 

Photo 10:  Chalcides bedriagai.  Salamanca (Spain).  Uniform, without UV patterns.  

Probably this is part of its camouflage among the ground elements, usually also not 

reflective. 
 

Photo 11: Iberolacerta aranica. Val d’Aran (Spain).  Male.  Note the bright reflective 

belly in the body sides, and the lack of bright UV-axillar ocelli. 
 

Photo 12: Iberolacerta aranica.  Val d’Aran (Spain).  Juvenile.  Note the lack of UV 

reflecting structures in the upperparts of body and tail. 
 

Photo 13: Iberolacerta aurelioi.  Andorra. Two anesthetized specimens (for a photo 

of long exposition).  Note the reflectance of the pure-white areas, whereas the yellow 

pigment masks the UV in the other areas. 
 

Photo 14: Iberolacerta aurelioi.  Pallars Sobirà, Lleida (Spain).  Gravid female.  Note 

the UV-reflecting white under body and probably also bit in the lower temporal stripe. 
  

Photo 15: Iberolacerta aurelioi.  Andorra.  Juvenile.  No reflectance in the upper 

parts of the body. Also the tail is inconspicuous.  
 

Photo 16: Iberolacerta bonnali. Bigorre, Hautes Pyrenees (France).  Male. No 

reflectance in the upperparts, but perhaps a bit in the underside.  This specimen has no 

blue OVS.  When present, are UV-reflective. 
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Photo 17: Iberolacerta bonnali. Bigorre, Hautes Pyrenees (France).  Juvenile.  No 

reflectance, also in tail. 
 

Photo 18: Iberolacerta cyreni.  Guadarrama, Madrid (Spain). Male.  Note that despite 

the lack of axillar blue ocelli (BO), the blue points in the outer ventral scales (OVS) 

are very reflective.  
 

Photo 19: Iberolacerta cyreni.  Bejar, Salamanca (Spain). Fairly less reflective than 

males.  A bit in the underside parts and if present, in OVS (not in this specimen). 
 

Photo 20: Iberolacerta monticola.  Montes de Leon, Leon (Spain).  Male.  A rare few 

patterned morph.  White and blue (BO) ocelli in the sides appear as UV-reflective.   
 

Photo 21: Iberolacerta monticola.  Picos de Europa, Cantabria (Spain). Male. Note 

the very UV-brigth BO and OVS. 
 

Photo 22:  Iberolacerta monticola.  Picos de Europa, Cantabria (Spain).  Male.  Note 

that despite to have few conspicuous BO in visible, these are very bright in UV. 
 

Photo 23: Iberolacerta monticola.  Somiedo, Asturias (Spain).  Male.  Typical 

pattern, with very bright BO and OVS in UV.  
 

Photo 24: Iberolacerta monticola.  Somiedo, Oviedo (Spain).  Female.  No striking 

patterns in UV.  The poor developed BO and OVS in visible are also very poor in UV. 
 

Photo 25: Iberolacerta galani.  Teleno, Leon (Spain).  Female (melanistic).  No UV 

patterns in BO nor in OVS.  A melanistic male also lacked UV patterns. 
 

Photo 26: Iberolacerta galani.  Teleno, Leon (Spain).  A typical male with numerous 

BO and OVS.  All they are reflective in UV. 
 

Photo 27: Iberolacerta galani.  Teleno, Leon (Spain).  Another specimen with very 

bright and contrasting BO and OVS compared to the background color in UV. 
 

Photo 28: Iberolacerta galani.  Trevinca, Ourense (Spain).  Female.  Few developed 

BO and OVS in visible correspond also with poor UV patterns. 
 

Photo 29: Iberolacerta galani.  Trevinca, Ourense (Spain).  Female.  As Photo 28, but 

the more developed BO correspond also with well developed UV-reflective spots 
 

Photo 30: Iberolacerta martinezricai.  Batuecas, Salamanca (Spain).  Male.  Very 

brigth UV axillar BO and OVS. 
 

Photo 31: Iberolacerta martinezricai.  Batuecas, Salamanca (Spain).  A very dark 

(but not melanistic) Female.  Poor BO and OVS, poor UV reflectance in these areas. 

Again, this is a proof that striking ocelli and points in visible are very frequently also 

reflective in UV. 
 

Photo 32:  Iberolacerta martinezricai.  Batuecas, Salamanca (Spain).  Subadult 

female.  Contrary to the specimen of photo 31, females of this species have usually 
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blue or yellowish axilar ocelli.  In this subadult female are yet visible (in yellow) and, 

as together with OVS, begin to be reflective. 
 

Photo 33:  Lacerta schreiberi.  Bejar, Salamanca (Spain).  The blue throat (whitish 

outside the breeding period) is UV-reflective, whereas the yellow pigmented parts is 

not. A case very similar to I. aurelioi (photo 13). 
 

Photo 34:  Podarcis bocagei.  Trevinca, Ourense (Spain).  Male. Despite to lack BO 

and in general of OVS (although some southern populations have it), this species has 

UV-reflectance in the yellow (in visible) areas that in other species are blue: the outer 

ventral areas and the axilar area.  The subocular plate of this male seems also 

particularly brigth in UV. 
 

Photo 35:  Podarcis bocagei.  Trevinca, Ourense (Spain).  Female. As in other 

species, the females are very few reflective, if any. 
 

Photo 36:  Podarcis carbonelli.  Peña de Francia, Salamanca (Spain).  Male.  The 

OVS appear very reflective in the animal sides. 
 

Photo 37: Podarcis carbonelli.  Peña de Francia, Salamanca (Spain).  Female.  As the 

male (photo 36) but without the striking OVS. 
 

Photo 38: Podarcis gr. hispanica 1A.  La Liébana, Cantabria (Spain).  Male.  Only 

OVS (not visible in the photo) is UV-reflective. 
 

Photo 39: Podarcis gr. hispanica 1A.  La Liébana, Cantabria (Spain).  Female.  As 

the male but OVS are scarce or absent. 
 

Photo 40: Podarcis gr. hispanica 1A.  La Liébana, Cantabria (Spain).  A juvenile, 

probably male.  The yellow ocelli (axillar) and OVS begin to be clearly reflective. 
 

Photo 41: Podarcis gr. hispanica 1B.  Peña de Francia, Salamanca (Spain).  Male.  As 

other Podarcis without blue axillar ocelli, only the OVS are reflective. 
 

Photo 42:  Podarcis liolepis.  Soria (Spain). Male.  As stated in Arribas (2012) there 

are males with BO, but, as can be seen, also some whitish axillar ocelli are reflective 

in UV, unlike other former P. gr. hispanica.  Apart of axillar ocelli, OVS are well 

reflecting. 
 

Photo 43:  Podarcis liolepis.  Soria (Spain).  Female.  As in other Podarcis, fairly less 

reflective than males. Only a few OVS, at most, are UV. 
 

Photo 44: Podarcis muralis.  Val d’Aràn, Lleida (Spain).  Male. No BO. Only OVS 

are very reflecting (not seen in photo).  White ocelli can be weakly reflective. 
 

Photo 45:  Podarcis muralis.  Babia, León (Spain). Typical patterned male.  The BO 

are reflective (but never so striking as in Iberolacerta), as are the OVS.  The BO are 

not very much contrasted in respect to other white dots or stripes. 
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Photo 46: Podarcis muralis.  Guadarrama, Segovia (Spain). Female.  The yellow 

ocelli (YO) and OVS are reflective but not very striking. 
 

Photo 47: Podarcis muralis.  Puerto de Peña Negra, Avila (Spain).  Young female.  

The yellow ocelli (YO) are not reflective and the OVS very few. 
 

Photo 48:  Podarcis muralis. Gudar, Teruel (Spain).  Male.  Almost no BO, but OVS 

very reflective. 
 

Photo 49: Podarcis muralis.  Gudar, Teruel (Spain).  Female.  As the male (Photo 48) 

but without UV reflectance (at most, some OVS). 
 

Photo 50:  Psammodromus algirus.  Soria (Spain). The tiny blue dots in the sides are 

very reflective in UV. 
 

Photo 51:  Timon lepidus.  Gudar, Teruel (Spain).  Juvenile specimen.  Note that the 

white ocelli of the dorsum are near invisible in UV, but the blue ones in the sides are 

reflective 
 

Photo 52: Zootoca vivipara.  Bigorre, Hautes Pyrenees (France).  Male.  The white 

throat seems to be a bit reflective in UV, whereas yellow belly is not (a case similar to 

I. aurelioi and L. schreiberi). 
 

Photo 53: Zootoca vivipara.  Val d’Aran, Lleida (Spain).  Female.  Apparently not 

reflective. 
 

Photo 54: Bufo bufo.  Soria (Spain).  No reflectance. 
 

Photo 55:  Calotriton arnoldi.  Montseny, Barcelona (Spain).  No reflective (perhaps 

any of the yellow-greenish dots seen in visible can be faintly reflective). 
 

Photo 56: Hyla (arborea) molleri.  Soria (Spain).  No reflectance, as the sorrounding 

vegetation that constitutes its habitat. 
 

Photo 57: Rana pyrenaica.  Roncal, Navarra (Spain).  No reflectance. 
 

Photo 58: Salamandra salamandra almanzoris.  Guadarrama, Segovia (Spain).  No 

reflectance.  At most, the yellow (clear) dots could be very weakly reflective.  

Although not well appreciated in the photo, in some specimens (as in this Guadarrama 

specimen but not in Gredos ones) there is “deep-red” contamination (invisible to us) 

of the yellow dots.  We have observed also this “hidden” deep-red coloration in the 

face of citril finches (Serinus citrinella) that have no visible red, but other related 

fringillid species have it in visible red.  
 


