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Abstract: The morphology of the larvae and imagos of Hyles tithymali (Boisduval, 1832) of La 
Gomera island is studied. The previous population is compared with Hyles tithymali phaelipae 
Gil-T. & Gil-Uceda, 2007, of El Hierro and La Palma islands (Gil-T., 2010); and with the 
nominal subspecies (Tenerife, Gran Canaria, Lanzarote and Fuerteventura islands). The larvae 
of La Gomera, not well known, show three types of eye-spots, unlike the two described sub-
species in the Canary Islands: 22,50% with horizontally elongated subdorsal eye-spots, with the 
black border of each eye-spot reduced to a dorsal and a ventral black stripe, both horizontally 
separated (similar to those in H. t. phaelipae Gil-T. & Gil-Uceda); 60% with round subdor-
sal eye-spots (same as in the nominal subspecies); and 17,50% with intermediate eye-spots. In 
95% of the grown larvae (L5) of the available sample from La Gomera, all the eye-spots are of 
orange-ochre colour, like in H. t. phaelipae Gil-T. & Gil-Uceda - while in H. t. tithymali (Bdv.) 
the colour is red, pink or white (with several intermediate shades of colour between them). The 
morphology of the imagos of H. tithymali (Bdv.) of La Gomera is similar to the nominal sub-
species, but not like in H. t. phaelipae Gil-T. & Gil-Uceda.
The larvae of H. tithymali (Bdv.) of La Gomera feeds as hostplant an Euphorbia not mentioned 
until now for H. tithymali (Bdv.) (s. l.) in the Canary island: Euphorbia berthelotii Bolle, an en-
demic plant in this island. 
Because of the mixed features existing in the larvae of La Gomera, present in the two subspecies 
of H. tithymali (Bdv.) of the Canary Islands, and with the purpose to clarify its taxonomical 
ascription, as a diagnostic tool, I have examined the results of two experimental crossings in 
captivity: a) F1 from a † of this taxon (La Gomera) with a ‡ from Fuerteventura island (nominal 
subspecies); and b) F2 from the previous offspring.
The origin of H. tithymali (Bdv.) of La Gomera, its relationship or kinship with H. t. phaelipae 
Gil-T. & Gil-Uceda and the nominal subspecies is discussed and its final taxonomic position 
is proposed.

Resumen: Se estudia la morfología de las larvas e imagos de Hyles tithymali (Boisduval, 1832) 
de la isla de La Gomera. La anterior población se compara con la subespecie Hyles tithymali 
phaelipae Gil-T. & Gil-Uceda, 2007, de las islas de El Hierro y La Palma (Gil-T., 2010); y con la 
subespecie nominal (islas de Tenerife, Gran Canaria, Lanzarote y Fuerteventura). Las larvas de 
La Gomera, no bien conocidas, muestran tres tipos de ocelos, a diferencia de la dos subespecies 
descritas en las islas Canarias: 22,50% con ocelos subdorsales horizotalmente alargados, con el 
borde negro de cada ocelo reducido a una raya negra dorsal y otra ventral ambas separadas hori-
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zontalmente (similares a las de H. t. phaelipae Gil-T. & Gil-Uceda); 60% con ocelos subdorsales 
redondos (igual que la subespecie nominal); y 17,50% con ocelos intermedios. En el 95% de las 
larvas desarrolladas (L5) de la muestra disponible procedente de La Gomera, todos los ocelos 
son de color naranja-ocre, como H. t. phaelipae Gil-T. & Gil-Uceda; mientras que en las otras 
subespecies de H. tithymali (Bdv.) su color es rojo, rosa o blanco (con varios grados de color 
intermedios entre ellos). La morfología de los imagos de H. tithymali (Bdv.) of La Gomera es 
similar a la subespecie nominal, pero no como H. t. phaelipae Gil-T. & Gil-Uceda.
Las larvas de H. tithymali (Bdv.) de La Gomera usan como planta nutricia una Euphorbia no 
mencionada hasta ahora para H. tithymali (Bdv.) (s. l.) en las islas Canarias: Euphorbia berthelotii 
Bolle, un planta endémica de esta isla. 
Debido a las características mixtas existentes en las larvas de La Gomera, presentes en las dos sube-
species de H. tithymali (Bdv.) de las Islas Canarias, y con el fin de clarificar su adscripción taxonómi-
ca, como una herramienta de diagnóstico, he examinado los resultados de dos cruces experimentales 
en cautividad: a) F1 procedente de un macho de este taxón (La Gomera) con una hembra de la isla 
de Fuerteventura (subespecie nominal), y b) F2 procedente de la descendencia anterior.
Se discute el origen de H. tithymali (Bdv.) de La Gomera, su relación o parentesco con H. t. pha-
elipae Gil-T. & Gil-Uceda y la subespecie nominal y se propone su posición taxonómica final.

Introduction: Between April 20th and 25th 2009, I was able to examine about 70 larvae of H. tithy-
mali (Bdv.) (from L1 to L5) in southeast of La Gomera island (Fig. 1: see arrow), and 18 larvae in 
Fuerteventura island (E. Canary islands; Fig. 1: „FV“). The grown larvae of the L4 and L5 (col- pl. 
11: 2 a-c) show the next forms or morphotypes: a) 22,50% with horizontally elongated subdorsal 
eye-spots, with the black border of each eye-spot reduced to a dorsal and a ventral black stripe 
both horizontally separated (of the same kind as in H. t. phaelipae Gil-T. & Gil-Uceda, see col- pl. 
11: 2 a); b) 60% with round subdorsal eye-spots, like the nominal subspecies (the shape, no colour), 
but in the Gomera the eye-spots are of orange-ochre colour normally (col. pl. 11: 2 c); c) 17,50% 
with intermediate eye-spots (col- pl. 11: 2 b). In 95% of the grown larvae (L5) of the available sam-
ple, all the eye-spots are of orange-ochre colour, similar to H. t. phaelipae Gil-T. & Gil-Uceda. 

According to several authors, the colour of the subdorsal eye-spots de H. t. tithymali (Bdv.) can 
be very intensely red or bright white, or various shades of pink in between, and the shape of the 
eye-spots with predominance of round eye-spots, very rarely intermediate eye-spots. Note: In 

Fig. 1.- Canary islands, situation of La Gomera island, distances (km) between the islands.
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a sample of over 500 larvae examined in Tenerife and Gran Canaria islands, all showed round 
eye-spots.
The larvae of H. t. phaelipae Gil-T. & Gil-Uceda, see Gil-T. & Gil-Uceda (2007) and Gil-T. 
(2007, 2010), are clearly different to those belonging to the rest of the described subspecies of 
H. tithymali (Bdv.): All larvae exhibit pronounced horizontally elongated subdorsal eye-spots, 
with the black border of each eye-spot reduced to a dorsal and a ventral black stripe, both 
being horizontally separated. In 100% of the mature larvae (L4, L5), all of the eye-spots are of 
a characteristically contrasting orange-ochreous colour. The dorso-lateral row of eye-spots is 
normally connected by a defined greenish-yellow stripe (Gil-T., 2007), similiar to the caterpillars 
of Hyles livornica (Esper, 1780). In La Gomera, the previous stripe is not visible, vestigial in very 
few larvae, because its colour is similar to the lateral band of the caterpillar.
The imagos of H. tithymali (Bdv.) of La Gomera Island show a similar morphology to the no-
minal subspecies, but not to H. t. phaelipae Gil-T. & Gil-Uceda.
With this mixture of typical characteristics of the two subspecies of H. tithymali (Bdv.) of the 
Canary islands, in the current work, I attempt to define the dilemma of deciding the taxonomic 
position of the taxon of La Gomera island: may it be included within one of the two subspecies 
of the Canary islands? or can it be regarded as the result (current or former?) of a intermediate 
mixture between H. t. phaelipae Gil-T. & Gil-Uceda and the nominal subspecies?.
An hypothetical origin of the taxon of La Gomera and its relationship or kinship with the popula-
tions of H. tithymali (Bdv.) nearest islands, using a paleogeographic synthesis, is hereby discussed.

Material and Methods: Around 70 larvae were collected in La Gomera and reared until their pu-
pation. I also was able to collect 18 larvae of the nominal subspecies (typical eye-spots of colour 
red and round shape) in the southwest of Fuerteventura Island (Jandia peninsula). With their 
imagos, I made two different crosses in captivity: one between a † of H. tithymali (Bdv.) from 
La Gomera and a ‡ of H. tithymali (Bdv.) from Fuerteventura (result of F1: 87 larvae); a further 
crossing was made between a pair (F1) of the previous offspring (result of F2: 62 larvae). 
Samples of larval varieties or forms obtained (all in L4-L5, with well defined morphology) were 
photographed laterally. From the photos of the larvae most characteristic, representing their 
entire range of variability, several sections were selected to compose the figs. 3, 4 in col. pl. 11.

Results
Morphology and ecology of the larvae
The larvae fed on Euphorbia berthelotii Bolle, an endemic plant in La Gomera. This Euphorbia 
has not been mentioned until now for H. t. tithymali (Bdv.) in the Canary Island. In El Hierro 
and La Palma Islands (H. t. phaelipae Gil-T. & Gil-Uceda) the hostplant is Euphorbia lamarckii 
Sweet (=E. obtusifolia Poir = E. broussonetii Willd ex Link). 
	 		  	 	
	    elongate         elongate     intermediate	   intermediate         round          round
                  orange-ochre   red-pink    orange-ochre     red-pink         orange-ochre    red-pink
Gomera 	     22,50%	               -	                17,50%	            -	                    55%	       5%
                       From F0 († Gomera x ‡ Fuerteventura) the results are:	
F1	      7,41%	             3,70%           11,11	       14,81%	      -	    62,96%
F2 (F1xF1)     10,34%	           10,34%          20,69%	            -	                        -	    58,62%
Table 1: Subdorsal eye-spots: percentage joint shape with colour.
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	                 elongate	      intermediate	 round
Gomera Island	 22,50%	          17,50%	  60%
From F0 († Gomera x ‡ Fuerteventura) resulted:
F1	                  11, 11%            25, 93%	 62, 96%
F2 (F1 x F1)	 20, 69%	         20, 69%	 58, 62%

In La Gomera, the grown larvae of L4, and L5 (col. pl. 11: 2, 3; tab. 1, 2) presented the following 
forms or morphotypes (note: 95% of the sample with eye-spots of orange-ochreous colour, pre-
dominant colour, see Table 3):
a) 22,50% with horizontally elongated subdorsal eye-spots, with the black border of each eye-

spot reduced to a dorsal and a ventral black stripe, both horizontally separated, in the same 
way as in H. t. phaelipae Gil-T. & Gil-Uceda [col. pl. 11: 2, 3 row on top; also see Gil-T. 
(2007)] .

b) 60% with round subdorsal eye-spots, similar (shape) to the nominal subspecies, but contrarily 
in La Gomera these round eye-spots are of different colour (col. pl. 11: 2, 3 row at bottom): of 
them (Table 1) 55% are orange-ochre (a colour that does not exist in the nominal subspecies) 
and 5% are red-pink.

c) 17,50% with intermediate eye-spots (col. pl. 11: 2, 3 central row).  

From F1 [F0 : † H. tithymali (Bdv.) from La Gomera x ‡ H. tithymali (Bdv.) from Fuerteventura] 
the grown larvae (col. pl. 11: 4; Ttables 1, 2 ) showed the following morphotypes (62,96% with 
red-pink eye-spots, predominant colour):
a) 11,11% with horizontally elongated subdorsal eye-spots (col. pl. 11: 4 row on top). Of them 

(table 1) the 7,41% are orange-ochreous and the 3,70% are red-pink.
b) 62,96% with round subdorsal eye-spots (col. pl. 11: 4 row at bottom), all of red or pink colour 

(Table 1).
c) 25,93% with intermediate eye-spots (col. pl. 11: 4 central row), of them (tab. 1) the 11,11% are 

orange-ochre and the 14,81% are red-pink.

From F2 († F1 x ‡ F1) the grown larvae showed the following morphotypes (the larvae are simi-
lar to those of col. pl. 11: 4; red-pink eye-spots are predominant, 58,62%):
a) 20,69% (Table 1 & 2) with horizontally elongated subdorsal eye-spots. Of them (tab. 1) 10,34% 

are orange-ochre and 10,34% are red-pink.
b) 58,62% with round subdorsal eye-spots, all of red or pink colour (tab. 1).
c) 20,69% with intermediate eye-spots, all of orange-ochreous colour.

	                  orange-ochre	     red-pink
Gomera Island	         95%	                          5%
From F0 († Gomera x ‡ Fuerteventura) these were the results:
F1	                          18, 52%	      81, 47%
F2 (F1 x F1)	         10, 34%	      89, 66%

In Table 3 we can see an almost identical percentage of red-pink and orange-ochreous between 

Table 2: Subdorsal eye-spots: percentage according to their shape.

Table 3: Colour subdorsal eye-spots.
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F1 and F2 because the samples of larvae F1 (87 larvae) and F2 (62 larvae) were not identical.

Morphology of the adults  
In Danner et al. (1998) two imagos of H. tithymali (Bdv.) from La Gomera are illustrated, they 
are considered as nominal subspecies.
In col. pl. 11: 5 we can see a typical imago from La Gomera. It shows a identical morphology to 
the nominal subspecies: mainly, in the forewing, the median stripe (col. pl. 11: 6) is wider than in 
H. t. phaelipae Gil-T. & Gil-Uceda (narrower in its total length) and of pale creamy colour [see 
Gil-T. & Gil-Uceda (2007) and Gil-T. (2010)].
The imagos from F1 and F2 (from F0 † La Gomera x ‡ Fuerteventura) showed a morphology 
similar to the nominal subspecies also.

Discussion: May we include this population in one of the two subspecies of H. tithymali (Bdv.) 
of the Canary islands?: Absolutely not. The 22,50% of the larvae are similar to H. t. phaelipae 
Gil-T. & Gil-Uceda (tab. 1, 2: elongated and orange-ochreous eye-spots) and only 5% (round 
and red-pink eye-spots) are similar to the nominal subspecies. The rest are not similar to either 
of the larvae of the two subspecies. The predominant morphotype (round and orangeous-ochre 
eye-spots, 55%) is typical of La Gomera Island.
Should we consider this population as a mixture between two Canary islands subspecies?, or a 
result of a former or current mixture between the both subspecies?: The two experimental cross-
breeds, carried out in captivity, previously discussed, aimed to determine whether the morphology 
of larvae and imagos are preserved in successive generations. We may see in tab. 2 that the round 
eye-spots in the three generations (shape, not colour) are predominant, in a similar percentage: 
between 58,62% and 62,96%. The proportion of elongated eye-spots does not exceed one third 
of the total samples. On the other hand, in tab. 3 we are able to see an outstanding contrast in the 
high percentage of orange-ochreous eye-spots in the sample of larvae of La Gomera.
The above data (tab. 2) are consistent with the theory of being an intermediate population or the 
result of a mixture of the two subspecies above, with an exemption of the sample (tab. 3) of La 
Gomera were the orange-ochreous eye-spots (95%) are predominant and the red-pink colour is very 
rare (5%). 
In the fig. 1 we can see that La Gomera is only 28 km far for Tenerife Island. The presence of 
larvae, in the first island, with predominant orange-ochreous eye-spots (95%) discards the hy-
pothesis of a constant current genetic exchange between these islands because the larvae with 
red-pink eye-spots would appear in a percentage similar to those obtained in F2 and F1. But if  
this genetic exchange took place tens of thousands years ago, how would this have influenced 
their current morphology?

Paleogeography and hypothesis on the origin and parentage of H. tithymali (Bdv.) 
of the La Gomera

The oldest islands of the Canary islands are La Gomera (12 My), Tenerife (15 My), Gran Ca-
naria (16 My), Lanzarote (19 My) and Fuerteventura (22 My). El Hierro and La Palma are the 
youngest islands, around 1.1 My and 1.6 My, respectively. The Canary Islands have a volcanic 
origin, according to the global dynamics of plate tectonics. There are several theories to explain 
their evolution and development process, but none have yet been adopted as the true one. The 
islands are organized through axles or structural guidelines (fractures in the oceanic crust) that 
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connect to each other. These structural guidelines are responsible for the geographical situation 
of the archipelago. There are three basic axes (Fig. 1): one with northwest-southeast, which 
includes the islands of La Palma (LP), Tenerife (TF) and Gran Canaria (GC); another in a 
northeast-southwest direction, linking Tenerife (TF ), La Gomera (LG) and El Hierro (EH); and 
a further one with the same direction as the latter, with Lanzarote (LZ) and Fuerteventura (FV). 
In the last Quaternary glaciation („only“ 18,000 years ago), in which the sea level was about 120 
m below the current level, the geographical landscape of the Canary Islands was quite different 
from today. At that time, Fuerteventura and Lanzarote formed a single island („Mahan“), and 
was located just 60 km from the African continent (presently the shortest distance is 96 km). 
Furthermore, between the south of Fuerteventura and Gran Canaria existed at that time the 
„Amanay“ island, about 100 km2, which nowadays a submarine bank at only 25 meters from 
the sea surface. The geographical setting before the last Quaternary glaciation very probably 
was even more different; this should taken into account in any hypothesis about biogeography, 
population or paleoecology.
The colonization of the different Canary islands by the taxon H. tithymali (Bdv.) had its origin 
in Africa, started to begin after the formation of the first islands, in accordance to the geological 
history of the islands, undoubtedly as a consequence of passive wind dispersal process (common 
meteorological phenomenon in the Canary archipelago) coming from the Sahara in a direction 
from east to west. The smallest distance from the eastern islands (fig. 1: LZ and FV) to the Afri-
can continent, and from there to Gran Canaria, facilitated the colonization of the other islands. 
Evidently this colonization was more recent in El Hierro and in La Palma (fig. 1: EH and LP) 
than in the others. A similar taxon to H. t. phaelipae Gil-T. & Gil-Uceda evolved in one (La 
Gomera according to their age -12 My-?) or several of the western islands in a different manner 
than those from the rest of the islands. The distance between these islands, tens or hundreds 
of thousands of years ago, was most probably very much shorter than the current, which faci-
litated the dispersal of the previous taxon among the three islands. Subsequently, La Gomera 
(fig. 1: LG), due to displacement of some of the structural guidelines mentioned above, in an 
indeterminate time, changed its position on Tenerife (TF), which favoured the genetic exchange 
between populations of H. tithymali (Bdv.) of Tenerife and La Gomera, giving rise to a taxon 
similar to the current (intermediate population). The actual distance between the two previous 
islands is only 28 km, perhaps (not likely) this genetic exchange still continues, but it must be very 
reduced because as previously mentioned the orange-ochreous eye-spots are still predominant 
(95%; dominant trait), and the trait „red eye-spots“ seem to be masked or diluted within in the 
total population of this taxon. The result obtained in F1 and F2 [from † H. tithymali (Bdv.) La 
Gomera x ‡ H. tithymali (Bdv.) Fuerteventura], where the red-pink eye-spots are predominant 
(81.47% and 89.66% respectively; dominant trait), the inverse of the population of La Gomera, 
indicates that the latter population is a result of a very ancient genetic exchange, because the trait 
„red-pink eye-spot“ is recessive, very rare, in La Gomera, which would not happen if the contact 
between the populations of H. tithymali (Bdv.) of Tenerife and La Gomera were more recent.
The absence of contact between the populations of H. t. phaelipae Gil-T. & Gil-Uceda (El 
Hierro and La Palma islands) and the nominal subspecies is demonstrated: the genetic isolation 
is the only way to maintain the morphological characteristics of that subspecies.
For all these reasons, I propose that the population of H. tithymali (Bdv.) of La Gomera Island 
is considered as an intermediate population or the result of a very ancient mixture of the two 
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subspecies of the Canary Islands. I think it is not necessary to describe this population at that 
moment.
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