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Abstract: Details of the external morphology and genitalia 
of the male of Phassus aurigenus Pfitzner, 1914 are de scri
bed for the first time, including illustration of the male 
ho lo type. Features of the basal forewing pattern and male 
ge nitalia show similarities to several other species of Phas sus 
Walker, 1856 from Mexico and Central America. A lec to
type for Phassus triangularis Edwards, 1885 is de sig nated.

Keywords: Phassus triangularis, Neotropical, species, taxo
nomy.

Beschreibung des Männchens von Phassus aurigenus 
Pfitzner, 1914 aus Costa Rica mit taxonomischen 
Anmerkungen (Lepidoptera: Hepialidae)

Zusammenfassung: Details der äußeren Morphologie und 
der Genitalien des Männchens von Phassus aurigenus Pfitz
ner, 1914 werden erstmals beschrieben, und der männ li che 
Ho lotypus wird abgebildet. Merkmale des ba sa len Vor der flü
gel mus ters und der männlichen Genitalien weisen Ähn lich
kei ten mit einigen anderen Arten von Phas sus Wal ker, 1856 
aus Mexiko und Zentralamerika auf. Ein Lec totypus für Phas
sus triangularis Edwards, 1885 wird de sig niert.

Introduction

The genus Phassus Walker, 1856 is a group of poorly 
known callusfeeding stem borers with a distribution 
encompassing Mexico and Central America (C. Mielke 
& Grehan 2017). This range includes at least 13 spe
cies, including three that cannot be verified at this time 
be cause the primary types have not been located (see 
Table 1) (C. Mielke & Grehan 2012, 2016). A fur ther four 
species from Central and South America do not show 
any characteristics to support their inclusion (C. Mielke 
& Grehan 2012), but rather appear to be mem bers of the 
cibyrine clade (sensu Grehan 2012), al though there is 
also at least one genus, Phthius C. Miel ke & Grehan, 2017, 
that may represent a sister clade to Phas sus and Schau
siana Viette, 1950 (C. Miel ke & Gre han 2017).

Se ve ral Phassus species comprise large moths that easi
ly at tract attention when attracted to light, but their 
spe cies characteristics and taxonomic boundaries are 
still not well understood. It is anticipated that there 
are additional species to be discovered, as indi cat ed by 
the recent description of Phassus violetteae C. Mielke 
& Grehan, 2016 from the same general locality as P. 
aurigenus (C. Mielke & Grehan 2017).

One of the 13 species, Phassus aurigenus Pfitzner, 
1914, was described based on a single male from Orosi, 
1200 m, Costa Rica and recently some more specimens 

be came known allowing for its redescription. The 
ex tern al appearance of P. aurigenus is made distinctive 
by the silvery white and yellowish gold markings of 
the forewing. Apart from a subsequent listing by Pfitz
ner (1938), there has been no additional pub li ca tion 
on its morphology or distribution. The purpose of this 
redescription is to characterize some of the ex ter nal 
morphology of this species in anticipation of fu ture 
work on Phassus, which remains poorly resolved both 
taxonomically and systematically (C. Mielke & Gre han 
2016). We also comment briefly on some cha rac ters of P. 
aurigenus that may be indicative of its re la tion ships with 
other Phassus species.

Materials and methods

The abdomen was removed and treated in a cold so lu
tion of 5% KOH. The abdominal skin was opened by a 
right lateral cut from the tergosternal bar to the ge ni ta
lia which were removed and stained in Chlorazol black. 
Terminology follows that of Mielke & Ca sa gran de (2013). 
Wing venation diagrams were drawn over photographic 
image supplemented with exa mi na tion of specimens. 
The labium was removed and pre pared following the 
methodology described in Gre han & C. Mielke (in press).

Abbreviations
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AMNH American Museum of Natural History, New York, New 
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de Heredia (former collection of INBio).

NHMUK The Natural History Museum, London, United King
dom.

SMFL  Senckenbergmuseum, Lepidoptera collection, Frank furt 
am Main, Germany.

USNM National Museum of Natural History, Washington D.C., 
USA.

Other abbreviations used

FW = forewing;  HT = holotype; 

HW = hindwing;  LT = lectotype.
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Taxonomic section

Phassus aurigenus Pfitzner, 1914
Figs. 1, 2, 3a, 3b, 5, 6, 7a, 7b, 8, 9, 10, 11.

Redescription

♂ (Figs. 1–3, 5–10). Wingspan 64–110 mm; FW length: 
31–55 mm, width: 18–20 mm, ratio 2.8: 1; HW length: 
40–45 mm, width: 16–17 mm, ratio about 2.6:1.

Head covered with short, dark brown piliform scales. 
An tenna black, filiform, ca. 25 flagellomeres, annuli 
slight ly laterally compressed, covered with numerous sen
silla chaetica, dorsal surface of basal seven annuli with 
some piliform scales; scape barrel shaped, co vered with 
short piliform scales. Interocularantenna sca les absent. 
La bium short, pentagonal, distally ex ten ded to tri an gu
lar point ventrally; labial palps slight ly asymmetrical in 
orien tation and size, short, three segmented, subequal in 
length, basal palpomere strong ly sclerotized basally, cen
tral and distal pal po me res mostly sclerotized, distal pal
pomere sub cy lin dric al with Vom Rath’s organ apic al ly 
(Fig. 5). Other mouth parts rudimentary, anteriorla teral 
lobe stalked (pos sible maxillary palp), central la te ral 
bilobed struc ture (possible maxilla), and posterola teral 
sclerotized knob (possible mandible).

Pro and mesonotum dorsally covered with dark red
dish brown piliform scales, laterally with pale yel low ish 
orange; metascutum, dark chocolate brown, co ve red with 
rows of microtrichia and free of scales other than pos
terior edges where pale yellowish orange sca les mer ge 
with similar dorsal scales of first and second ab do mi nal 
segments; ventral thorax yellowish golden brown.

Legs with yellowish golden brown coxae, other pro and 
me soleg segments greyish to dark reddish brown, epi
phy sis present (Fig. 6); metafemur and basal half of 
tibia with long golden brown piliform scales (Fig. 7a), 
an droconial scales piliform along most of dorsal sur
face, not noticeably differentiated by color or form from 
other scales, scent gland only indicated by soft, pli able 

dor sal surface of metatibia (Fig. 7b); tarsi grey ish brown, 
ventral tarsal scales very short.

Dorsal FW ground color pale greyish brown over pos te
rior and costal regions; central area pale golden brown 
from base to near apex, predominantly between veins R 
and M1 in the outer wing, and extending posteriorly to 
CuA1 near base; white scales scattered across wing; base 
of wing with short brown piliform scales, dark brown 
patch edged with pale golden brown in central re gion of 
cell between CuA2 and A and near wing mar gin; silvery 
white markings edged with dark brown in the basal, 
central, and outer areas.

Dorsal HW greyish brown with pale yellowish brown 
be tween Sc and costal margin. Ventral HW trans lu cent, 
dorsal tints; veins and band of piliform scales along Sc 
pale yellowish brown. Wing venation he pia line (Dum ble
ton 1966), Sc1 absent, R–Sc separation nar rows in dis tal 
outer half of wing, FW CuP ex ten d ing half dis tan ce to 
margin, HW with two anal veins (Text Fig. 8).

Tergosternal connection (Fig. 9) with elongate ter go ster 
nal bar, posterior edge curving to meet anterior edge of 
sternum II; lateral and dorsal tergal brace short, not fused 
to anterior margin of tergum II, an terior mar gin of central 
zone with nonsclerotized break, tergal knob absent.

First abdominal tergum with long, with thin golden 
orange hairlike scales; second tergum anteriorly with 
short orange scales, posteriorly dark brown to black; third 
to eighth tergites with short black scales except for brown 
sclerotized region free of scales before an te rior dorsal 
tubercular plates and narrow posterior pale yel lowish 
white band; sternum II golden orange, fol lo w ing ster
num dark chocolate brown; sternites golden orange on all 
segments; sternum VII with posterola teral scale tufts.

Tergites and sternites moderately sclerotized (Fig. 10); 
ter gum II with thick lateral ridge, extending antero
me dially to anterior ridge; sternum II subrectangular, 
la teral margins convex to base of anterior lateral arms, 
an  terior lateral arms prominent, strongly sclerotized 

Table 1: Phassus spp. and distributions.

Species Type locality Type in 
collection Distribution

Phassus aurigenus Pfitzner, 1914 Costa Rica: Cartago, Orosi, 1200 m SMFL Costa Rica

Phassus basirei Schaus, 1890 Mexico: Veracruz, Coatepec USNM SE Mexico

Phassus championi Druce, 188 Guatemala: Baja Verapaz, Purulhá, 1200 m NHMUK Costa Rica, Guatemala

Phassus chrysodidyma Dyar, 1915 Mexico: Zacualpan USNM SW Mexico

Phassus exclamationis Pfitzner, 1938 unknown unknown unknown

Phassus huebneri (Geyer, 1838) Mexico NHMUK S Mexico to Central America

Phassus marcius Druce, 1892 Mexico: Durango, near Durango City NHMUK SW Mexico

Phassus nsignatus Weymer, 1907 Guatemala unknown S Mexico to Central America

Phassus phalerus Druce, 1887 Mexico: Veracruz, Jalapa NHMUK SE Mexico to Central America

Phassus pharus (Druce, 1887) Guatemala: Las Mercedes, 900 m NHMUK SE Mexico to Central America

Phassus rosulentus Weymer, 1907 Mexico: Veracruz, Jalapa unknown SE Mexico

Phassus triangularis Edwards, 1885 Mexico: Veracruz, Jalapa AMNH SE Mexico to Central America

Phassus violetteae C. Mielke & Grehan, 2016 Costa Rica: Cartago, Tapantí, 1600 m MNCRA Costa Rica
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along lateral and distal anterior margins, posterior mar
gin straight; tergum VIII subrectangular, longer than 
wide with wider anterior margin; sternum VII tri an gu lar, 
narrowing to posterior apex; sclerotization of ster num 
VIII reduced to narrow elbowed ridge an te rior ly and 
small, posterior elongate ovoid shape.

♂ genitalia (Fig. 11). Tegumen strongly sclerotized, 
fused to pseudotegumen. Saccus wider than long, with 
cen  tral apodemal suture curving in parallel with an te
rior margin, posterior margin of saccus forming a cen
tr ally raised ridge. Tergal lobes absent. Pseudo te gu men 
strong ly sclerotized, posteroventral apex nar row ly fused 
at the median, smooth edged along base of mem bra
nous phallus. Fultura superior Ushaped; ful tura in fe rior 
rectangular, about twice as long as wide with a strong ly 
sclerotized anterior margin with cen tral lon gi tu dinal 
sclerotized band narrowing towards the pos te rior margin. 
Valve lobate, slightly elbowed, broad and co vered with 
short setae, anterior sacculus with short tooth. Phallus 
membranous without cor nu tus.

♀ unknown.

Etymology. Pfitzner (1914) did not refer to the ety mo
logy, however, it is obvious that he named for its gol den 
ap pearance: goldbegotten.

Diagnosis. This species is easily distinguished from all 
other Phassus by the orangegold ground color of the 
fore wings. FW has a unique distribution of silvery white 
spots in the basal, central, and outer areas of the FW, and 
golden brown shading interspersed with darker gray ish 
brown markings.

Distribution and habitat. Known only from Orosi region 
of Cartago Province in central Costa Rica (Fig. 12). Pub li
shed records of Phassus distributions in Costa Rica are 
ex tremely limited and so there is no wider con text to 
an ti cipate whether P. aurigenus is geo gra phic ally re stric
ted to forests of the Tapantí area (Fig. 13) or is more 
widespread.

The habitat of P. aurigenus comprises midelevation tro
pical rain/cloud forest (Fig. 14) where trunks and bran
ches of trees are extensively covered with mosses and 
epi phytes (Fig. 15). The climate of Costa Rica com prises 
a pronounced wet and dry season (Braby & Ni shida 
2010). The climate of the nearby municipality of Orosi 
has a short dry season between January and April with 
the remaining months subject to more than twice as 
much rainfall (en.climatedata.org, Orosi 2018). The 
mean annual average rain fall in the Tapantí sector of the 
Park (where the spe ci mens were collected) is 6550 mm 
and permanent clouds and mist are regularly in con  tact 
with the fo rest vegetation (Bernard et al. 2009). The 
collection re cords between April and August are all well 
within the wet season.

Eggs of Hepialidae are dropped to the ground when 
fe males are at rest or flying (Grehan 1989, Simonsen 
2018). The eggs require near 100% humidity to com plete 

development although excessive ground surface water 
may result in drowning. This moisture regime would also 
apply to first and early instars where there is an initial 
detrital feeding phase prior to boring into plant stems (cf. 
Grehan 1989). While many species of South American 
Hepialidae appear to emerge at the be gin ning or end of 
wet season (Grehan & Rawlins 2016), a more extended 
emergence during the wet sea son is not precluded, 
particularly where it cha rac te rizes such a majority of the 
year as in Costa Rica. De tails of ear ly larval development 
of P. aurigenus under these cli matic conditions would be 
valuable con tri bu tion to the characterization of hepialid 
larval deve lop ment in ge neral.

Examined specimens. In total 6 ♂♂. All from Costa Rica, 
Car tago: 1 ♂, Orosi, Ta pantí National Park, 1300 m, 9°41’ 
39.29” N, 83°46’ 36.99” W, 28. iv. 2005, lights at night, K. 
Ni shida, M. Ho  shi, K. Hotta leg., JRG Dissection M267 
(CMNH). 1 ♂, Tapantí, 1200–1700 m, 20. viii.–15. ix. 1999, 
V. O. Be cker leg. (CGCM 14.005). 1 ♂, Tapantí, 1600 m, 
21.  iv. 2012, Camposeco & Monzón leg. (CGCM 24.846). 
1 ♂, Ref. Nac. Fauna Silv., Tapantí, 1250  m, G. Mora 
leg., viii. 1991, LN194000, 559800 (MNCRA CR1000 
360378). 1 ♂ (HT), Orosi, 1200 m, ex coll. Fassl (SMFL). 
1 ♂ (NHMUK).

Remarks

The monophyly of Phassus has yet to be determined, 
and this will not be possible until most or all species 
have been characterized. Although the golden orange 
color is distinctive for P. aurigenus (Figs. 1, 2, 3a, 16), the 
FW pattern shows general similarities to other Phas sus 
species. In particular, the presence of a sha ded patch 
extending between CuA2 and A is a con sis tent feature 
shared among all the larger species of Phas sus (Figs. 
17–21, 24, 25) except P. phalerus Druce, 1887 (Fig. 22) 
and P. pharus (Druce, 1887) (Fig. 23) where the patch 
forms a semicircle and extends only half way to CuP.

Text Fig. 8: Phassus aurigenus, wing venation.
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Figs. 1–3: Phassus aurigenus, ♂. Fig. 1: HT, dorsal. Fig. 2: MNCR-A CR1000 360378, dorsal. Fig. 3a, b: CGCM 24.846 (CGCM); dorsal (3a), ventral 
(3b). — Fig. 4: Phassus triangularis, LT ♀, dorsal. — Figs. 12–13: Geographical distribution of Phassus aurigenus within Costa Rica (12) and col lec ting 
sites (13) (©: Google Earth, CNES/Airbus, Landsat/Copernicus, and DigitalGlobe). — Figs. 14–15: Habitat of Phassus aurigenus in the col lect ing site 
in Tapantí National Park.

Figs. 16–25: Position of cubital patch (bordered by yellow dotted lines; veins in green) in different Phassus spp.: Fig. 16: P. aurigenus, ♂ (CGCM 
14.005, CGCM). Fig. 17: P. basirei, ♂, Mexico, Veracruz, Sierra de los Tuxlas (CGCM 32.282, CGCM). Fig. 18: P. championi, ♂, Guatemala, Zacapa, 
El Na ran jo (CGCM 24.115, CGCM). Fig. 19: P. chrysodidyma, ♀, Mexico, Arcos (AMNH). Fig. 20: P. huebneri, ♀, Guatemala, Suchitepéquez, Patulul 
(CGCM 23.300, CGCM). Fig. 21: P. n-signatus, ♀, Guatemala, Zacapa, El Naranjo (CGCM 24.307, CGCM). Fig. 22: P. phalerus, ♂, Mexico, Vera Cruz, 
Jalapa (NHMUK). Fig. 23: P. pharus, ♂, Guatemala, Zacapa, La Unión (CGCM 7.110, CGCM). Fig. 24: P. triangularis, ♂, Guatemala, Hue hue te nango 
(CGCM 25.180, CGCM). Fig. 25: P. violetteae, ♀, Costa Rica, Cartago, Tapantí (MNCR-A). — Figs. 5–7: Phassus aurigenus ♂, details of mor pho logy. 
Fig. 5: Labial palpi, ventral view (un scaled). Fig. 6: Legs, lateral view. Fig. 7: Metaleg with scales (7a); metaleg without scales (7b), (M267, CMNH). 
Scale bars 1 mm. — Figs. 9–11: Phassus aurigenus, Abdominal morphology and ♂ genitalia. Fig. 9: Tergosternal connection (M267, CMNH). Scale 
bar 1 mm. Fig. 10: Abdominal sclerites (M267, CMNH). Scale bar 5 mm. Fig. 11: ♂ genitalia: ventral view (M267, CMNH). — Figs. 26–29: Different 
Phassus species, ♂ genitalia, ventral view. Fig. 26: P. huebneri, Mexico, Sinaloa, Choix (JRG M228, CMNH). Fig. 27: P. violetteae, Costa Rica, Cartago, 
Tapantí (CGCM 25.440, CGCM). Fig. 28: P. triangularis, Guatemala, Baja Verapaz, Biotopo del Quetzal (JRG M159, JRG). Fig. 29: P. pharus, Guatemala 
(JRG M213, CMNH). All unscaled.
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Genitalic characterization of Phassus is much more 
li mit ed. The shape of the pseudotegumen in P. auri genus 
(Fig. 11) is similar to that of P. huebneri (Fig. 26) and P. 
pharus (Fig. 29), and in these three species, the ful tura 
superior is bifurcated and dorsally elongate. They also 
differ from P. violetteae (Fig. 27) and P. tri an gularis (Fig. 
28) where the ventral pseudotegumen is narrow and 
there is a central posteriordorsal strut (me dially fused 
tergal lobes) that extends along the ven tral surface of 
tergum VIII.

Phassus triangularis Edwards, 1885
Fig. 4, 24, 28.

Edwards (1885) described Phassus triangularis based 
on an uncertain number of specimens. One syntype 
♀, figured here for the first time (Fig. 4), deposited in 
AMNH, bears the label “type”. This specimen is here 
designated as lectotype. It has the following labels: /
Phassus triangularis Hy. Edw. Type/ Jalapa Mexico/ 
Type, No., A.M.N.H./ No. 8689, Collection Hy. Ed wards/ 
Lectotype, Phassus triangularis Edwards, 1885, Gre han 
& Mielke des. 2018.
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