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Abstract

Two new genera and two new species of fossil amnestine burrower@iligyginusrobustispinugyen. & sp. nov.and
Orienicydnus honggen. & sp. nov, are described and illustratethey werecollectedfrom the Late Mesozoic nhonma-
rine sedimentary strata of Northeast China. This finding represents the first record of fossil cydnids fromh€Hos.
sil cydnid localities and the distribution of extant taxa are summarized in a map.
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Introduction

The subfamily Amnestinae, containing only one extant gelagestu®allas with 25 extant species, is dis-
tributed in the Western Hemisphere and Iran (Froeschner 1960, Lis 1998). Representatives of this subfamily
are small (1.6-8 mm) and can be easily recognized by the presence of distinct claval commissure, an unusual
feature in Pentatomoidea. Fossils of Amnestinae are represented by 7 species belonging to 5 genera (Pinto &
Ornellas 1974, Popov 1986, 1990; Thomas 1988, 1994; Popov & Pinto 2000, Shcherbakov & Popov 2002).
Recently we discovered three well-preserved fossil burrower bug specimens, including one part and counter-
part from the Yixian Formation, ifChaomidian Village, Beipiao City, Liaoning Province, China. Because
they cannot be assigned to any known genera, we erect two new genera to accommodate them.

The geological age of the Yixian Formation is still contentious, considered to be Late JurasgtdRen
1997, Zhenget al 2003), the transition from Late Jurassic to Early Cretaceous @lar2004, Wanget al.
2004), and the Early Cretaceous (Swiskeal. 1999, Liet al. 2001, Panget al. 2002, Zhouwet al 2003).
Recently,Wanget al. (2005) summarized and analyzed the geological age of the Yixian Formation by abun-
dant fossil data and isotope data, and finally considered that the synthetic age of the Yixian Formation may be
determined as Late Jurassic to Early Cretaceous. We accept this opinion and consider the age of the Yixian
Formation as the transition from Late Jurassic to Early Cretaceous (Late Tithonian to the Berriasian).

Material and methods

All the type specimens of the new species are preserved at the Key Laboratory of Insect Evolution & Environ-
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mental Changes, Capital Normal University in Beijing, China. Drawings were made with a camera lucida
attached to a Leica MZ12.5 stereomicroscope. Basic terminology and the classification system follow Dolling
(1981); cephalic chaetotaxy terminology follows Lis & Pluot-Sigwalt (2002). Body length was measured
from the apex of the head to the apex of the hemelytron. Body width was measured at the maximal width of
the body. The lengths of pronotum and scutellum were measured at the midline. The length of the fore wings
was measured from the base of the hemelytron to its apex. All measurements are in millimeters.

Taxonomy

Order Hemiptera Linnaeus, 1758

Suborder Heteroptera Latreille, 1810

Infraorder Pentatomomorpha Leston, Pendergrast & Southwood, 1954
Superfamily Pentatomoidea Reuter, 1910

Family Cydnidae Billberg, 1820

Subfamily Amnestinae Hart, 1919

GenusCilicydnusYao, Cai & Ren, gen. nov.

Type speciesCilicydnusrobustispinusvao, Cai & Rensp. nov.

Diagnosis: Body length ranging 5.9—6.1 mm, oval, dorsum of head, pronotum, scutellum, and corium with
long dense setae. Head semicircular, wider than long, without primary setae on the margins of the head,
shorter than pronotum; rostrum arising from apex of head, extending beyond posterior margin of pronotum, 4-
segmented, first and second segments thickest, third nearly as long as fourth; eyes large, round, touching ante-
rior margin of pronotum; antenna 4-segmented, shorter than head and pronotum combined, first segment
shortest, second longest, third nearly as long as fourth, fourth fusiform, thickest. Pronotum trapezoidal,
strongly transverse, anterior angles bulging forward, without collar; scutellum transverse, about 2 times as
wide as long, slightly shorter than pronotum at midline; femora stout, distinctly thicker than corresponding
tibiae, tibiae with dense stout spines, tarsus 3-segmented, tarsomeres subequal in thickness, first shortest, third
longest; mid and hind coxae narrowly separated, coxa and trochanter rounded triangular, fore and mid femora
subequal to corresponding tibiae in length, hind leg longer than mid leg, hind femur distinctly shorter than
hind tibia; hemelytron macropterous, apical margin rounded, extending beyond tip of abdomen, corium with
deep median fracture, clavus large, claval commissure shorter than scutellum. Abdomen wider than prono-
tum; ovipositor long, not projecting beyond last paratergites, extending through last two abdominal segments.

Distribution. China.

Etymology: The generic name is a combination of the Laiin(“cilia”) andCydnus(the type genus of
Cydnidae).

Remarks: The new genus can be assigned to the family Cydnidae by the following combination of fea-
tures:head semicircular, more widened; anterior angles of pronotum bulging forward, tibiae with dense and
stout spines. This genus can be easily placed in Amnestinae because of the distinct claval commissure. The
new genus is distinguished from the extant amnestine genasstuPallas, in the dorsum of head, prono-
tum, scutellum, and corium with dense and long setae (vs. with a few setae), anterior margin of head without
primary setae (vs. with primary setae).
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Among all fossils of Cydnidae, the new genus is most closely relateatisrutellaPinto & Ornellas,
1974, but the new genus differs from the latter in ratio of first segment to second of antenna about 4:9 (vs. 5:
14), dorsum of head, pronotum, scutellum, and corium with long dense setae (vs. without setae), pronotum
about 3 times as wide as long (vs. about 2 times as wide as long), and scutellum very transverse, about 2 times
as wide as long (vs. slightly wider than long).

Cilicydnus robustispinusrao, Cai & Ren, sp. nov. (Figs. 15)

Description: Body 1.6 times as long as wide. Head distinctly shorter than pronotum, 1.9 times as wide as
long; antenna 2.4 times as long as head, second segment about 2 times as long as first, 1.1 times as long a¢
third; eyes somewhat prominent, interocular space 2.8 times as wide as diameter of eyes in dorsal view.
Pronotum 2.9 times as wide as long, anterior margin very concave, lateral margins convex, posterior margin
straight, anterior angles rounded, posterior angéssly rectangular; scutellum 2 times as wide as long, apex
obtuse; all femora stout, more than 2 times as thick as corresponding tibiae, tibial spines nearly as long as
diameter of tibia, fore leg shorter than mid, fore femur thicker than mid, fore tarsus 0.4 times as long as corre-
sponding tibia, third tarsomere longest, almost 2 times as long as second and 4 times as longidgdirst;

sus 0.45 times as long as corresponding tibia, third tarsomere longest, 1.5 times as long as second and 4.5
times as long as first; hind tibia almost 1.5 times as long as hind femur, hind tarsus similar to fore and mid
tarsi, third tarsomere longest, 1.4 times as long as second and 3.5 times as long as first. Fore wing 2.2 times as
long as wide, extending beyond tip of abdomen by one-tenth of total length of hemelytron, costal margin
slightly convex, median fracture 0.4 times of hemelytron in length; clavus nearly 4 times as long as wide,
almost 0.5 times hemelytron in length.
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FIGURES 1-2.Cilicydnusrobustispinusgen. & sp. nov.Holotype, outline.s. CNU-HE-LB2006297-298. 1. dorsal
view; 2. ventral view. Scale barE=mm.
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Measurements(in mm): Body length 5.945)), 6.09 @); maximal width of abdomen 3.38Y, 3.53 @);
length head 0.765)), 0.65 @), width 1.38 ¢, 1.09 ®); length antennal segments I-1V: 0.24, 0.56, 0.44, 0.44
(d); length rostrum segments I-1V: ?, ?, 0.56, 088 [ength pronotum 1.095), 0.9 @), width 3.18 §),
3.03 ®); length scutellum 1.05), width 2.08 ¢); length hemelytron 4.945, width 2.2 ¢), length clavus
2.47 @), width 0.59 ¢); length fore leg: femur 1.09, tibia 1.0 ¢), tarsomeres I-lll: 0.06, 0.12, 0.24)(
length mid leg: femur 1.265(, 1.18 @), tibia 1.23 ), tarsomeres I-lll: 0.06, 0.18, 0.28)( length hind leg:
femur 1.53 §), 1.47@R), tibia 2.35 §), tarsomeres I-l1l: 0.08, 0.18, 0.28)(

Material: Holotype, 5, CNU-HE-NN2006297-298 (part and counterpart); paratype®, CNU-HE-
NN2006299 (dorsoventrally compressed).

Locality and horizon: HuangbanjigouChaomidian Village, Beipiao City, Liaoning Province, China.
Late Jurassic to Early Cretaceous, Yixian Formation.

Etymology: The name is derived from the Latiwbustispinusbecause of its tibiae with stout spines.

FIGURES 3-4. Cilicydnusrobustispinusgen. & sp. nov, photograph. 3—4. Holotype,. CNU-HE-LB2006297-298,
part and counterpart. Scale bar = 2 mm.

GenusOrienicydnusYao, Cai & Ren, gen. nov.
Type speciesOrienicydnus hongvao, Cai & Rensp. nov.

Diagnosis:Body oval, dorsum of head, pronotum, scutellum, and corium with long dense setae. Head semi-
circular, wider than long, subequal to pronotum in length, anterior margin with 9 primary setae; rostrum aris-
ing from apex of head, extending to posterior margin of pronotum, 4-segmented, segments subequal in
thickness first longest, basal 2/3 concealed between bucculae, second subequal to third, fourth distinctly
longer than third; eyes moderately sized, subtriangular, contiguous to anterior margin of pronotum. Pronotum
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trapezoidal, strongly transverse, anterior angles bulging forward, without collar; femora very stout, distinctly
thicker than tibiae, tibiae with dense and stout spines, tarsi 3-segmented, tarsomeres subequal in thickness,
first shortest, second nearly as long as third, mid and hind coxae narrowly separated, mid and hind coxae and
trochanters rounded triangular, fore and mid femora subequal to corresponding tibiae in length, hind leg
longer than mid leg, hind femur distinctly shorter than hind tibia. Abdomen wider than pronotum; ovipositor
long, not projecting beyond last paratergites, extending through last two abdominal segments.

Distribution. China.

Etymology: The generic name is a combination of the Latiens(“orient”) andCydnusg(the type genus
of Cydnidae).

FIGURE 5. Cilicydnus robustispinugen. & sp. nov.Paratypeg, CNU-HE-LB2006299. Scale bar = 1 mm.

Remarks: This new genus is similar @ilicydnusin dorsum of head, pronotum, scutellum, and corium
having long dense setae, litienicydnuscan be easily distinguished fro@ilicydnusby head subequal to
pronotum in length, anterior margin of head with 9 primary setae (vs. head shorter than pronotum, without pri-
mary seta); rostrum not extending to posterior margin of pronotum, rostral segments subequal in thickness,
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fourth segment distinctly longer than third (vs. rostrum extending beyond posterior margin of pronotum, ros-
tral segments differing in thickness, third segment subequal to fourth); eyes subtriangular, contiguous to ante-
rior margin of pronotum (vs. eyes round, touching anterior margin of pronotum), and second tarsomere
subequal to third (vs. shorter than third).

Orienicydnus hongiYao, Cai & Ren, sp. nov. (Figs. 67)

Description: ¢, Body 1.8 times as long as wide. Head 1.5 times as wide as long; eyes prominent, interocular
space 6 times as wide as diameter of eyes in dorsal view. Pronotum 2.7 times as wide as long, anterior margin
very concave, lateral margins convex, posterior margin nearly straight, anterior angles rounded, posterior
angles rounded; all femora stout, more than 2 times as thick as corresponding tibiae, spines on tibia nearly as
long as diameter of tibia, fore legs shorter than mid, fore tarsus 0.4 times as long as corresponding tibia, third
tarsomere almost 4 times as long as first] tarsus 0.46 times as long as corresponding tibia, second tarsom-
ere 2.5 times as long as firkind tibia almost 1.6 times as long as femur, tarsi similar to fore and mid tarsi,
third 2 times as long as first.

FIGURE 6. Orienicydnus honggen. & sp. nov.Holotype, outline?. CNU-HE-LB2006300. Scale bar = 1 mm.

Measurements(in mm): Body length 6.15; maximal width of abdomen 3.47; length head 1.06, width
1.59; length antennal segments I-IV: 0.38, 0.44, ?, ?; length rostrum I-IV: 0.76, 0.32, 0.35, 0.53; length
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pronotum 1.09, width 2.88; length fore leg: femur 1.12, tibia &)ptarsomeres I-lll: 0.06, 0.18, 0.18; length
mid leg: femur 1.29, tibia 1.26, tarsomeres I-ll: 0.09, 0.23, 0.23; length hind leg: femur 1.47, tibi&) 2.35 (
tarsomeres I-Ill: 0.12, 0.24, 0.24.

Material: Holotype,?, CNU-HE-NN2006230 (dorsoventrally compressed).

Locality and horizon: Huangbanjigou, Chaomidian Village, Beipiao City, Liaoning Province, China.
Late Jurassic to Early Cretaceous, Yixian Formation.

Etymology: This species is named in honor of Prof. Youchong Hong of the Beijing Museum of Natural
History, Beijing, for his outstanding contributions to the study of the fossil insects of China.

FIGURE 7. Orienicydnus honggen. & sp. nov.Holotype, photograpt. CNU-HE-LB2006300. Scale bar =1 mm.
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Discussion

The localities of all known and newly discovered fossil Amnestinae are summarized in a map (Fig. 8). During
the Late Mesozoic, members of Amnestinae were widespread in all zoogeographical regions. Four known
species of Early Cretaceous Amnestinae were desciitradcoris beckerad’into & Ornellas, 1974, and
Latiscutella santodPinto & Ornellas, 1974, from the Codo Formation of Corda City, Maranhéo State, Brazil;
and Clavicoris cretaceou®opov, 1986, anteropachys dubiu®opov, 1986, from West Mongolia. In the
Tertiary, the distribution of Amnestinae was reduced to the Western Hemisphere only. Three species of Ter-
tiary Amnestusave been described from amb&r:guapinolinusThomas, 1988, from the Oligo-Miocene of
Chiapas, MéxicoA. electricusThomas, 1994, and. priscusThomas, 1994from the Dominican Republic.

The distribution of extant Amnestinae is shown as the shaded part in Fig. 8. According to this distribution pat-
tern, the most parsimonious hypothesis is that the members of Amnestinae became abundant already in the
Early Cretaceous; but later these bugs probably became extinct in the Old World due to climatic and environ-
mental alterations during the Late Cretaceous. During the Tertiary, their distribution range became similar to
that of extant Amnestinae, i.e., only in the New World, from which the subsequently spread into the Old
World (e.g., Iran). The Amnestinae of the Late Mesozoic were longer than 5.5 mm, and a majority of species
lacked pegs at the anterior margin of head, excepgDf@micydnus hongiwhich has these pegs. After the

Late Cretaceous, the body of burrower bugs in this subfamily became smaller (only 1.6—4.5 mm), and all spe-
cies now have pegs at the anterior margin of the head.
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FIGURE 8. Sketch map with fossil localities and the distribution of extant taxa of Amnes#naghe Yixian Forma-
tion, in Chaomidian Village, Beipiao City, Liaoning Province in China, Late Jurassic to Early Cretd2ediest Mon-
golia, Early Cretaceoush, Codo Formation of Corda City, Maranhao State, Brazil, Early CretacBou3pminican
Republic, Tertiary®, Chiapas, Mxico, the Oligo-Miocene. Shaded part is the distribution of extant Amnestinae.
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