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Abstract: Three larvae of the West Mediterranean Idaea 
minuscularia (Ribbe, 1912) are recorded on Oxalis pes-caprae 
L. (Oxalidaceae) just above the south coast of San Miguel 
Island (Azores, Portugal) in December 2013. This species 
and the whole genus Idaea Treitschke, 1825 had hitherto 
been unknown from this archipelago. Species identity was 
verified by DNA barcoding which also revealed that the spe­
cies has most probably been introduced only recently in this 
island.

Erstnachweis von Idaea minuscularia (Ribbe, 1912) auf 
den Azoren (Lepidoptera, Geometridae, Sterrhinae)

Zusammenfassung: Drei Raupen der westmediterranen 
Idaea minuscularia (Ribbe, 1912) wurden auf Oxalis pes-
caprae L. (Oxalidaceae) gerade oberhalb der Südküste von 
San Miguel (Azoren, Portugal) im Dezember 2013 gefun­
den. Sowohl die Art als auch die gesamte Gattung Idaea 
Treitschke, 1825 waren zuvor von diesem Archipel unbe­
kannt. Die Artidentität wurde über DNA-Barcoding bestä­
tigt; dabei zeigte sich, daß die Art wahrscheinlich erst kürz­
lich auf der Insel eingeführt wurde.

Introduction

Idaea Treitschke, 1825 is a large Sterrhinae genus (appro­
ximately 680 known species) with diversity centres in 
the Mediterranean, Africa and the eremic regions of 
Western Asia. In Macaronesia, species numbers decrease 
considerably with increasing distance from continental 
Africa and Europe. While some 14 species are known 
from the Canaries close to Africa (Fuerteventura just 
100  km distance), only the two endemic species Idaea 
atlantica (Stainton, 1859) and Idaea maderae (Bethune-
Baker, 1891) are recorded from Madeira, in 500  km 
distance from Africa and 900  km from Portugal. The 
Azorean archipelago with some 1500 km distance from 
the Portuguese mainland has even been considered 
Idaea-free so far, both in old literature (Warren 1905, 
Rebel 1940) and newer one (e.g. Sousa 1991, Vieira 2002, 
Borges et al. 2005, Aguiar & Karsholt 2006). Thus the 
first author had been surprised at finding Idaea larvae in 
San Miguel Island in December 2013.

Material and methods

Three half-grown larvae were recorded by the first 
author in San Miguel Island, on the south coast between 
Água de Pau and Ribeira Chã (ca. 100 m above sea line, 
Miradouro do Pisão) on 17.  xii. 2013. The larvae have 
been reared and the resulting moths (2 ♂♂, 1 ♀♀) sent 
to the second author, who determined them by stand­
ard genitalia dissection of 1 ♂ and by the DNA barcod­
ing method targeting the 5’-barcode region of the mito­
chondrial COI gene, 658  bp, with standard procedures 

and protocols (cf. Hausmann et al. 2013). All sequence 
records together with images, voucher deposition details, 
GPS coordinates, sequence and trace files are available 
on Bold as a single citable dataset (dx. doi. org/ 10.5883/ 
DS-GEOEU1). The sequences are also available on 
GenBank (accession numbers see Fig. 9 and Appendix S2 
in Hausmann et al. 2013).

Results

Determination

The genitalia of one dissected ♂ are most similar to 
those of Idaea minuscularia (Ribbe, 1912), with a patch of 
microspinules beside the cornutus in the phallus (aede­
agus) as figured in Hausmann (2004). Genetic analysis 
by DNA barcoding revealed that the specimens show 
100% congruence with SW-European material of Idaea 
minuscularia. The closely related Idaea seriata (Schrank, 
1802) is divided into four haplotype-lineages of which 
one is almost barcode-sharing with I. minuscularia but 
with one constant difference in nucleotide position 138 
(cf. Hausmann et al. 2013 and Fig. 9).

Habitat, bionomics

The species inhabited an anthropogenic habitat next 
to a parking lot of a viewpoint (Miradouro do Pisão) 
above the coast. The vegetation has been dominated by 
Oxalis pes-caprae L. (Oxalidaceae), Parietaria sp. (Ur­
ticaceae), Pteridium aquilinum (L.) Kuhn (Dennstaedtia­
ceae) and grasses. All larvae have been found on Oxalis, 
together with a few larvae of the hawkmoth Hippotion 
celerio (Linnaeus, 1758). In and around the same habitat 
occurred larvae of Phlogophora meticulosa (Linnaeus, 
1758), Mythimna unipuncta (Haworth, 1809), Peridroma 
saucia (Hübner, 1808), Hypena lividalis (Hübner, 1796), 
Cyclophora azorensis (Prout, 1920) and Ascotis fortunata 
(Blachier, 1887). The last two geometrid species lived on 
a few shrubs of Erica azorica Hochst. ex Seub.

The Idaea larvae had been well concealed on the lower 
side of the leaves or in lower parts of the plants. They 
could be fed with Oxalis, but also accepted Taraxa­
cum (Asteraceae) and Lotus (Fabaceae) in rearing. The 
resulting moths hatched in late January 2014 after a 
pupal stage of 2–3 weeks.

Discussion

Idaea minuscularia is a West Mediterranean species 
occurring in NW-Africa and in the Iberian Peninsula, 
including some Balearic Islands (Hausmann 2004) whilst 
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its closely related allopatric vicariant I. seriata shows a 
widespread distribution almost over the whole rest of 
Europe. I. minuscularia is often found near the coast in 
maquis shrubland and in villages on buildings and walls. 
In the Azores these coastal areas are mild throughout 
the year and thus the species probably has a continuous 
development with numerous generations per year, similar 
to its phenology in other parts of its range. The larval 
host plant appeared to be unknown so far. According to 
our results the larva is obviously polyphagous on low-
growing herbs as it is the case with many of its congeners.

It can be stated that the species is very likely not indi­
genous to the Azores because of the 100% congruence 
of DNA barcodes with those of SW-European specimens 
and because of the hitherto lacking records despite a 
comparatively good entomological exploration of the 
Azores. Thus we suspect a quite recent accidental intro­
duction by man (via ships, goods). It would be very inter­
esting to pursuit the species’ possible establishment and 
further expansion in this archipelago.

When basing only on the genetic data (COI) as shown in 
Fig. 9, Idaea minuscularia seems to make I. seriata para­

phyletic. Since it is not the scope of this article to per­
form a taxonomic revision of the entire species-group of 
Idaea seriata this question awaits further study. We ten­
tatively validate I. minuscularia at species rank basing on 
the differential features in ♂ and ♀ genitalia as outlined 
in Hausmann (2004).
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Figs. 1–8: Idaea minuscularia found on the Azores, San Miguel, Miradouro do Pisão, 17. xii. 2013 and reared back in Germany. Fig. 1: Half-grown 
larva. Fig. 2: Mature larva, lateral view. Fig. 3: Mature larva, dorsal view. Fig. 4: Male pupa, ventral view. Fig. 5: Male pupa, dorsal view. Fig. 6: Male, 
emerged 19. i. 2014. Fig. 7: Larval habitat: Oxalis pes-caprae dominated vegetation at Miradouro do Pisão. Fig. 8: Larval habitat (embankment on left 
side) at Miradouro do Pisão. — Figs. 1–8: W. Wagner.
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Fig. 9: Unrooted neighbour-joining tree based on 43 individuals with barcodes > 600 bp and belonging to the complex of Idaea seriata and Idaea 
minuscularia, calculated using the Kimura 2-parameter model with MEGA6 (BOLD alignment; complete deletion; cf. Tamura et al. 2013). Bootstraps 
(500 replicates) only shown when >50. Specimen from the Azores in bold letters. — All sequence records, trace files and images are available and 
accessible on BOLD as a single citable dataset (dx.doi.org/10.5883/DS-GEOEU1).

GBLAD549-14, BC ZSM Lep 78075, Idaea seriata, Germany, Bavaria

GWOTI812-12, KF807833, C ZSM SS Lep 0147, Idaea seriata, Italy, Calabria

GBLAC097-13, BC ZSM Lep 66838, Idaea seriata, Germany, Saarland

GWOR4050-09, HQ601385, BC ZSM Lep 21334, Idaea seriata, Germany, Bavaria
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GWORB1640-08, KF807192, BC ZSM Lep 12602, Idaea seriata, Italy, Sicily

GWORD1122-08, KF808069, BC ZSM Lep 01874, Idaea seriata, Germany, Bavaria

GWORC058-07, HQ601386, BC ZSM Lep 01280, Idaea seriata, Germany, Bavaria

GWORB1638-08, KF807859, BC ZSM Lep 12600, Idaea seriata, Italy, Sicily

GWORB1731-08, KF808067, BC ZSM Lep 12693, Idaea seriata, Italy, Basilicata

GWORB1730-08, KF807878, BC ZSM Lep 12692, Idaea seriata, Italy, Basilicata

FBLMV434-09, GU707367, BC ZSM Lep 28414, Idaea seriata, Germany, Bavaria

GWORD430-07, KF807226, BC ZSM Lep 09580, Idaea seriata, France, Corsica

GWORB1729-08, KF807486, BC ZSM Lep 12691, Idaea seriata, Italy, Calabria

FBLMU102-09, GU707199, BC ZSM Lep 25612, Idaea seriata, Germany, Bavaria

GBLAC716-13, BC ZSM Lep 77767, Idaea seriata, Germany, Bavaria

GWORB3637-08, JF415304, BC ZSM Lep add 0065, Idaea seriata, Germany, Bavaria

GWOTI813-12, KF807543, BC ZSM SS Lep 0148, Idaea seriata, Italy, Calabria

GWOTK753-13, BC ZSM Lep 71344, Idaea minuscularia, Spain, Andalusia

GWORC703-07, KF808034, BC ZSM Lep 09477, Idaea minuscularia, Spain, Andalusia

GWORE481-08, KF807466, BC ZSM Lep 12101, Idaea minuscularia, Spain, Andalusia

GWORE495-08, KF807195, BC ZSM Lep 12115, Idaea minuscularia, Spain, Andalusia

GWORE497-08, KF807262, BC ZSM Lep 12117, Idaea minuscularia, Spain, Andalusia

GWORE498-08, KF808038, BC ZSM Lep 12118, Idaea minuscularia, Spain, Andalusia

GWORM280-09, GU687120, BC ZSM Lep 24329, Idaea minuscularia, Spain, Andalusia

GWORM819-09, GU687593, BC ZSM Lep 24394, Idaea minuscularia, Spain, Andalusia

GWOSF935-10, KF807632, BC ZSM Lep 46966, Idaea minuscularia, Spain, Andalusia

GWOTI473-12, KF807329, BC ZSM Lep 66739, Idaea minuscularia, Spain, Andalusia

GWOTI475-12, KF807608, BC ZSM Lep 66741, Idaea minuscularia, Spain, Andalusia

GWOTK748-13, BC ZSM Lep 71339, Idaea minuscularia, Spain, Andalusia

GBLAD057-14, BC ZSM Lep 80813, Idaea minuscularia, Spain, Andalusia

GWOTM934-14, BC ZSM Lep 81500, Idaea minuscularia, Portugal, Azores

GWOSP656-11, INRGREF 0276, Idaea minuscularia, Tunisia

GBLAC098-13, BC ZSM Lep 66839, Idaea seriata, Germany, Saarland

GWORB1644-08, KF807749, BC ZSM Lep 12606, Idaea seriata, Italy, Sicily

GWORL945-09, GU686563, BC MI 0092, Idaea seriata, Italy, Sicily

GWORB1639-08, KF807593, BC ZSM Lep 12601, Idaea seriata, Italy, Sicily

GWORB1643-08, KF807978, BC ZSM Lep 12605, Idaea seriata, Italy, Sicily

GWORB1732-08, KF807480, BC ZSM Lep 12694, Idaea seriata, Italy, Sicily

GWORB1733-08, KF807080, BC ZSM Lep 12695, Idaea seriata, Italy, Sicily

GWORD586-08, KF807479, BC ZSM Lep 14086, Idaea seriata, Italy, Sardinia

GWORD712-08, KF807498, BC ZSM Lep 14212, Idaea seriata, Italy, Sardinia

GWORD713-08, KF807575, BC ZSM Lep 14213, Idaea seriata, Italy, Sardinia

GWOSO530-11, KF807606, BC ZSM Lep 45136, Idaea seriata, Italy, Sardinia
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