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Abstract

A new genus Aquilargilla gen. nov., and two new species Aquilargilla ceratophora sp. nov., Aquilargilla basifixa sp. nov.
are described from China. Illustrations of adults and genitalia are presented. The new genus is assigned to Scopulini on
the basis of the morphological evidence. Comparisons of Aquilargilla with closely related genera are also provided.
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Introduction

The subfamily Sterrhinae is one of the three most species-rich subfamilies of Geometridae, with more than 2900
described species in 99 genera and seven tribes in the world (Parsons et al. 1999; Scoble & Hausmann 2007). The
species of the subfamily are distributed worldwide, except in Greenland, Iceland and some smaller islands of the
Pacific (Gaston ef al. 1995, Hausmann 2004, Sihvonen & Siljander 2005).

The Scopulini, as the largest tribe within the Sterrhinae, are a cosmopolitan group composed of 25 genera and
about 900 described species (Parsons et al. 1999; Sihvonen 2003, 2005; Hausmann 2004; Sihvonen & Kaila 2004).
Some new species of Scopulini taxa were recently described (Hausmann 2009; Sihvonen et al. 2010; Xue et al.
2018).

During the study of material obtained from recent expeditions and re-examination of the collection of IZCAS
and ZFMK, we found an interesting new genus in the subfamily Sterrhinae. Our morphological study shows that
the new genus falls clearly within the tribe Scopulini on the basis of the following characters: the medial ridge on
the epinotum of the male metathorax is absent; the posterior margin of the 8" tergite is concave; the uncus and
gnathos are absent; the socii are separate; the valvula and the sacculus of the valva are separate; the signum is an
oval field of small separate spines, pointing away from the centre (Holloway 1997; Hausmann 2004; Sihvonen &
Kaila 2004; Sihvonen 2005). Moreover, the new genus has some features in common with some taxa of the genus
of Dithalama and Somatina in the male 8" tergite and the genitalia.

However, Aquilargilla gen. nov. described in this paper is distinctive from existing genera within the tribe
Scopulini in the combination of the following characters: the male antennae is sub-quadripectinate; the posterior
margin of the male 8" tergite has a pair of narrow spine-like processes; the anterior margin of the male 8" sternite is
strongly concave, and the cerata are horn-like, arising from the ventral side of the mappa; the inner margin of the
tegumen has one or two pairs of processes; the juxta is quadrate and with a pair of lateral lobes.

The aim of this paper is to describe the new genus Aquilargilla gen. nov., its type species Aquilargilla
ceratophora sp. nov. and another new species Aquilargilla basifixa sp. nov., to provide clear diagnostic characters
in relation to other genera, and to illustrate the adults and genitalia.
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Materials and methods

Specimens of Aquilargilla were obtained from the Institute of Zoology, Chinese Academy of Sciences, Beijing,
China (IZCAS) and Forschungsmuseum Alexander Koenig, Bonn, Germany (ZFMK). Terminology for wing
venation follows the Comstock-Needham System (Comstock 1918) as adopted for Geometridae by Scoble (1992)
and Hausmann (2001); that for genitalia follows Pierce (1914, reprint 1976), Klots (1970) and Nichols (1989).
Photographs of moths were taken with a digital camera. Composite images were generated using Auto-Montage
software version 5.03.0061 (Synoptics Ltd). The plates were compiled using Adobe Photoshop software 7.0. Ink
(Adobe Systems Software Ireland Ltd).

Taxonomy
Agquilargilla gen. nov.

Type species. Aquilargilla ceratophora sp. nov.
Gender feminine.

Description. Head. Antennae sub-quadripectinate (longly bipectinate with short additional branches from base,
ventral side of each segment) in male; filiform in female. Forewing length: 49 14-16 mm. Frons slightly
protruding. Vertex usually pure white. Labial palpi slightly extending beyond frons. Thorax. Male hind tibia
without spurs, not dilated and without hair-pencil in male, two pairs of spurs present in female. Frenulum well
developed in both sexes. Forewing with apex pointed, hind wing with apex rounded. Postmedial line wavy. Discal
spots on fore- and hind wings usually black and faint. Venation. Forewing with one or two areoles within species;
veins R, , always from apical angle of areole, veins R, and R distally or directly from apex; veins R, and R, ,
sometimes shortly stalked. Vein M, closer to M,; Veins M, and CuA, unstalked. Hind wing with veins Rs and M,
usually short-stalked, sometimes separate and from apical of discal cell; M, and CuA, separated.

Abdomen. Male 8" tergite with posterior margin concave and forming a pair of narrow spine-like lateral
processes. Male 8" sternite with anterior margin strongly concave, cerata horn-like, arising from ventral side of
mappa, mappa rounded.

Male genitalia. Uncus and gnathos absent. Socii composed of a pair of small processes. Tegumen with one or
two pairs of processes on inner margin. Valvula and sacculus separate. Juxta quadrate with a pair of lateral lobes.
Coremata present (easily lost during preparation). Saccus concave medially. Aedeagus strongly curved; vesica with
a small patch of tiny spines.

Female genitalia. Papillae anales rounded. Lamella antevaginalis well developed; lamella postvaginalis not
developed. Ostium sclerotized. Ductus bursae narrow. Corpus bursae large and elongate; signum with a patch of
small and scobinate sclerites, pointing away from longitudinal axis.

Diagnosis. The male antennae in Aquilargilla is sub-quadripectinate and uncommon in the tribe Scopulini,
which is similar to Ideae serpentata (Hiifnagel, 1767) of the tribe Sterrhini, but the rami in Aquilargilla are much
longer. The posterior margin of the male 8" tergite in Aquilargilla is concave and forms a pair of lateral spines; this
character is also present in the type species of the genus Dithalama (D. cosmospila Meyrick, 1888). The shape of
the male 8" sternite in Aquilargilla is unique in the Scopulini, as the anterior margin is strongly concave, and the
cerata are present, arising from the ventral side of the mappa. In the male genitalia, the processes on the inner side
of the tegumen in Aquilargilla are atypical but not unique among the Scopulini, as a similar structure is found in
Somatina mendicaria (Leech, 1897) and Dithalama. The juxta in Aquilargilla is unique in the Scopulini, as it is
quadrate with a pair of lateral lobes.

Etymology. The generic name is derived from the Latin dark (aquilus-) and clay (argilla), corresponding to the
dark colour of the wings of the type species. The name is to be regarded as feminine.

Remarks. The DNA work was attempted but failed in our study.
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Agquilargilla ceratophora sp. nov.
(Figs 1-2, 4-6, 10, 12)

Description. Head. Antennae with dorsal side blackish grey, base diffused with white scales; sub-quadripectinate
in male, pectinations about twice diameter of shaft covered with long cilia, V-shaped process arising from base of
shaft with long cilia apically (Fig. 12); filiform with very shortly cilia in female. Frons black on posterior part and
becoming gradually pale anteriorly. Vertex pure white. Labial palpi black dorsally, yellowish grey ventrally,
slightly extending beyond frons. Thorax. Patagia yellowish brown to grey. Tegulae covered with grey coloured
scales. Hind tibia not dilated, without spurs in male and with two pairs of long spurs in female. Hind tarsus in male
about three-quarters of hind tibia. Forewing with apex pointed and slightly falcate, outer margin straight; hind wing
with apex rounded. Wings blackish grey or greyish brown with transverse lines narrow, wavy, black and indistinct.
Forewing with costa deep-coloured. Discal spots short, bar-shaped, black and indistinct; postmedial lines forming a
small acute protrusion on vein M,; fringes greyish black on all wings.

Abdomen. Male 8" tergite concave on posterior margin, with two sclerotized lateral spines (Fig. 5). Male 8"
sternite strongly elongate, strongly concave on anterior margin, cerata stout, horn-like, connected to each other at
base (Fig. 6).

Male genitalia (Fig. 4). Uncus and gnathos absent. Socii narrow and short, acute at apex. Tegumen flatted
apically, with a pair of stout spine-like processes on inner margin. Valvula broad at basal part, narrow and
digitiform at terminal part; sacculus with terminal half finger-like, sharply narrower than basal half and narrower
than valvula, a short lateral process present at base of outer margin. Juxta quadrate and concave on posterior
margin, with a pair of semicircular lateral lobes, covered with tiny spines on edge. Saccus developed and inflated
and concave medially. Aedeagus strongly curved medially and sclerotized, anterior part broad, slightly pointed
apically; cornutus a small spinulose patch.

Female genitalia (Fig. 10). Papillae anales oval. Apophyses anteriores about two-thirds of apophyses
posteriores in length. Lamella antevaginalis broad and wrinkled, weakly sclerotized; lamella postvaginalis not
developed. Ostium strongly sclerotized. Colliculum developed. Ductus seminalis arising from posterior part of
ductus bursae. Ductus bursae weakly sclerotized and narrow posteriorly, gradually broadened towards corpus
bursae. Corpus bursae larger and oval; signum a large drop-shaped patch of small scobinate sclerites, arranged
symmetrically along longitudinal axis.

Diagnosis. The new species can be distinguished from A. basifixa by the following characters: the cerata of the
male 8" sternite are stouter apically than in 4. basifixa, and the distance between the cerata is shorter in 4. basifixa;
in the male genitalia, the inner processes of the tegumen are single, short and stout, while 4. basifixa has two pairs
of inner processes of the tegumen, the posterior one is slender and the anterior is one small and rounded at tip; the
aedeagus is more strongly curved than in 4. basifixa; in the female genitalia, the ostium is less sclerotized in A.
basifixa.

Material examined. Holotype, &, CHINA: Fujian (IZCAS): Wuyi Shan, Sangang, 700 m, 25-26.VI11.2006,
coll. Xie Juan (slide No. 3359). Paratypes. Hubei (IZCAS): 13, Xingshan, Longmenhe, 1300 m, 14.V1.1993, coll.
Li Hongxing; 13, Shennongjia, Songluo, 920 m, 31.VIIL.1981, coll. Han Yinheng; 23, Zigui, Jiulingtou, 100—150
m, 11-13.V1.1993, coll. Yao Jian; 138, Badong, Sanxia Linchang, 130 m, 26.V1.1993, coll. Yao Jian. Hunan
(IZCAS): 14812, Hengyang, Nanyue Linchang, 4-9.X.1980, coll. Li Jutao (slide Nos 3362 & 3363). Fujian
(IZCAS): 28, Sangang, 20.VIII.1979, 3.VI1.1982, coll. Song Shimei & Qi Shicheng; 13, Wuyi, 4.VI1.1982, coll.
Jiang Fan. Guangdong (IZCAS): 3312, Renhua, Danxia Shan, 130 m, 28-29.V.2013, coll. Cheng Rui. Fujian
(ZFMK): 2329, Kuatun, 2300 m, 27. 40n. Br. 117. 406. L. 27.V.1938, 29.V.1938, 26.VI1.1938, 22.VI1.1946, J.
Klapperich & H. Hone (Fukien).

Distribution. China (Hubei, Hunan, Fujian, Guangdong).

Etymology. The species is named on the basis of Greek word ceratophorus, 'horn bearing', which relates to the
horn-like spurs on the posterior margin of the male 8" sternite.

Aquilargilla basifixa sp. nov.
(Figs 3,7-9, 11)

Description. This new species is externally almost identical to 4. ceratophora. Male 8" sternite with cerata slender
horn-like.
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Male genitalia (Fig. 7). Uncus and gnathos absent. Socii small and narrow, acute at apex. Tegumen with two
pairs of processes on inner margin, posterior one slender and acute at tip, anterior one small and rounded at tip.
Valvula and sacculus digitiform at terminal half; a short finger-like process present at base of valva. Juxta broad
and quadrate, concave on posterior margin, with a pair of semicircular lobes on lateral side with spines on edge.
Saccus inflated, concave medially. Aedeagus slightly curved, cornuti weak.

FIGURES 1-9. Aquilargilla gen. nov. 1-3. Adult. 1. A. ceratophora, male, one areole, Fujian, China (holotype, IZCAS); 2. 4.
ceratophora, male, two areoles, Hunan, China (paratype, IZCAS); 3. 4. basifixa, male, Sichuan, China, two areoles (holotype,
IZCAS). Scale bar = 1 cm. 4—6. A. ceratophora, Fujian, China (holotype, IZCAS). 4. Male genitalia, P means the posterior pair
of processes on inner margin of the tegumen; 5. Male 8" tergite; 6. Male 8" sternite; 7-9. 4. basifixa, Gansu, China (paratype,
IZCAS). 7. Male genitalia, P means the posterior pair of processes on inner margin of the tegumen, A means the anterior pair of
processes on inner margin of the tegumen; 8. Male 8" tergite; 9. Male 8" sternite. Scale bar = 1 mm.
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FIGURES 10-11. Female genitalia of Aquilargilla gen. nov. 10. A. ceratophora, Hunan, China (paratype, IZCAS); 11. 4.
basifixa, Gansu, China (paratype, IZCAS). The red arrow shows the point of origin of the ductus seminalis. Scale bar = 1 mm.

FIGURES 12. Male antennae of 4. ceratophora. The red arrow shows the short branch on the ventral side of each segment of
the male antennae.

Female genitalia (Fig. 11). Papillae anales oval. Apophyses anteriores about two-thirds of apophyses
posteriores in length. Lamella antevaginalis rounded and wrinkled. Ostium weakly sclerotized. Colliculum narrow.
Ductus seminalis arising from posterior part of ductus bursae. Ductus bursae partly sclerotized posteriorly,
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widening gradually. Corpus bursae oval; signum drop-shaped composed of small and scobinate sclerites opposed to
longitudinal axis.

Diagnosis. See under Aquilargilla ceratophora sp. nov.

Material examined. Holotype, &, CHINA: Sichuan (IZCAS): 1J, Emei Shan, Qingyinge, 800-1000 m, 15—
17.1X.1957, coll. Lu Youcai (slide No. 5297). Paratypes. Gansu (IZCAS): 2429, Wenxian, Tielou, 1450 m,
24.VI1.1999, coll. Zhu Chaodong (slide No. 3815); 29, Chengxian, Feilongxia, 1020 m, 4.VIL.1999, coll. Yao Jian
(slide No. 3361). Sichuan (IZCAS): 134, Emei Shan, Qingyinge, 800-1000 m, 17-30.V1.1957, 15-17.1X.1957,
coll. Zhu Fuxing et al.; 23, Wanxian, Wang’erbao, 1200 m, 11.VII1.1993, coll. Song Shimei (slide No. 5298); 34,
Guanxian, Qingcheng Shan, 700-1000 m, 23.V.1979, 4.V1.1979, coll. Shang Jinwen & Gao Ping (slide No. 5299);
13, Luding, Moxi, 1550 m, 12.1X.1982, coll. Wang Shuyong (slide No. 3360). Sichuan (ZFMK): 14, Chasseurs
Indigénes des Missionnaires de Ta-tsien-Lod, 1906; 19, de Ta-tsien-Lo(, & Mou-Pin, Mai, Juin, 1892, Chasseurs
Thibétains; 19, Siao-Lou, 1900, Chasseurs Indigénes. Chongqing (IZCAS): 13, Youyang, Taohuayuan scenic
spot, 983 m, 26.V.2017, coll. Li Henan (slide No. 5300).

Distribution. China (Gansu, Sichuan, Chongqing).

Remarks. A male specimen labeled ‘Tschang Tang, Tibet” From ZFMK (13, Tibet, Tschang-Tang, Dsagar-
Berge, 4500 m, Juli, ex coll. Wehrli, 17/55.) has clearly different antennae and male genitalia. It should be treated
as another new species of Aquilargilla (D. Stlining, pers. comm.). However, since the single specimen is in bad
condition and the locality is dubious, more specimens need to be collected and studied to enable it to be described
in future.

Etymology. The species is named on the basis of Latin word dasifixus, which relates to the processes arising
from the base of the tegumen.
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