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Abstract
A new genus and species, Tatupa grafei Tyts, Namyatova & Konstantinov, gen. et sp. nov. (Heteroptera, 
Miridae, Cylapinae, Fulviini), is described from Brunei Darussalam. A diagnosis, photographs of the 
dorsal habitus, scanning micrographs of selected morphological structures, and illustrations of male and 
female genitalia are provided for this new species. Its taxonomic placement within the subfamily Cylapi-
nae is briefly discussed. A comparison with the morphologically most similar genus, Proamblia Bergroth, 
1910, is made, and scanning micrographs of Proamblia are also provided.
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Introduction

Borneo is mostly covered with highly diverse tropical rainforests (e.g. Ashton 2010) and 
recognized as one of the biodiversity hotspots (e.g. Myers et al. 2000; de Bruyn et al. 2014). 
The major lowland forest formation of this island is dipterocarp forest, which is the most 
diverse ecosystem in the world (Davies and Becker 1996; Hédl et al. 2009). Borneo har-
bors a great number of arthropods, including numerous endemic species, many of them 
undescribed and at risk of extinction because of the intensive logging (Hédl et al. 2009; 
Ashton 2010; Berry et al. 2010; Giam et al. 2010). Brunei Darussalam is important for 
biodiversity conservation as it is least affected by the conversion of rainforests into palm oil 
plantations in comparison with Indonesia and Malaysia (Damken et al. 2017).

Although the area of Brunei Darussalam is relatively small, occupying only around 1% 
of Borneo, its insect fauna remains understudied. An important glimpse into the biodiver-
sity of Brunei’s rainforests was provided by the canopy fogging study conducted by Nigel 
Stork in the early 1980s (Stork 1991); his study yielded more than 3000 insect species from 
just 10 trees. The construction in 1990 of the Kuala Belalong Field Studies Centre in the 
southern part of Temburong District, within the Batu Apoi Forest Reserve (later declared 
as Ulu Temburong National Park) provided the much needed permanent logistics to con-
duct fieldwork in a near-pristine lowland mixed dipterocarp forest and Kuala Belalong. 
The forest reserve has since become the type locality for many of the invertebrates recorded 
or described from the Sultanate (e.g. Damken et al. 2017; Gnezdilov 2015; Heiss 2011; 
Kočárek et al. 2017; Pfeifer et al. 2011; Ševčík et al. 2014; Tan et al. 2017; Wolski and 
Gorczyca 2012).

From 2013 to 2015, the third author conducted systematic field sampling of Heter-
optera (Hemiptera) in various locations and forest types across the Sultanate. A regional 
(i.e. Borneo) reference collection was established for pristine forests for a group of tropi-
cal insects with both a moderate species diversity and moderate specimen abundance. 
The collection can be used to conduct future ecological studies, such as the impact of 
land-use change on tropical insect diversity. During this field survey, more than 400 
species of Heteroptera were collected, including many hitherto undescribed species.

The hyperdiverse family Miridae, in the order Hemiptera, is well represented in 
Brunei, as most of its suprageneric groupings are most diverse in the tropics (e.g. Schuh 
and Slater 1995; Cassis and Schuh 2012). However, apart from the mirine Kosmiomiris 
carvalhoi Kim & Jung, 2019 (Kim et al. 2019), only taxa from the less species-rich sub-
families, Cylapinae (Gorczyca 1999, 2006; Wolski 2008; Wolski and Gorczyca 2006, 
2007, 2012; Wolski et al. 2018) and Isometopinae (Akingbohungbe 2013; Taszakows-
ki et al. 2020), have been recently recorded or described from Brunei Darussalam.

We describe here a new cylapine genus and species from the dipterocarp forest of 
Brunei Darussalam. Species of the subfamily Cylapinae live in litter or under bark, 
presumably are mycetophagous or some may be predacious, and are most abundant 
in subtropical and tropical forests (e.g. Gossner and Damken 2018; Namyatova et 
al. 2018; Namyatova and Cassis 2019; Wheeler 2001; Wolski and Gorczyca 2011; 
Yasunaga 2000; Yasunaga and Miyamoto 2006). This is one of the least diverse mirid 
subfamilies, as currently known, but many tropical taxa still await description.
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Material and methods

Specimens

The holotype and six paratypes of the new species described in this paper will be depos-
ited in the Universiti Brunei Darussalam Museum (UBDM), but are currently retained 
on loan in the private research collection of Claas Damken, Dunedin, New Zealand. 
Two paratypes of the new species are deposited in the Zoological Institute, Russian 
Academy of Sciences (ZISP). Each specimen was associated with a unique specimen 
identifier or USI (see Material examined section), and was entered into the Arthropod 
Easy Capture Specimen database (https://research.amnh.org/pbi/locality/). Additional 
information such as photographs of habitus and scanning electron micrographs of 
selected structures, georeferenced coordinates of each locality, specimens dissected and 
notes are accessible through the interface of the Heteroptera Species Pages (http://
research.amnh.org/pbi/heteropteraspeciespage).

Microscopy and illustrations

Observations, measurements, and digital dorsal color images were made with a Nikon 
SMZ 1500 stereomicroscope equipped with a Nikon D700 digital SLR camera. Drawings 
and images of the male and female genitalic structures were taken with a Leica DM2500 
microscope equipped with a drawing attachment and a Leica DFC450 digital camera. 
Partially focused images of each specimen or structure were stacked using the HELICON 
FOCUS 7.5.4 software. Scanning electron micrographs of selected structures were taken 
using Tescan MIRA3 LMU, Quanta 3D DualBeam and Hitachi TM 3000 scanning 
microscopes. Specimens were uncoated, except Figures 2D, F, J, where legs were covered 
with 28 nm gold using a Leica EM SCD500 high vacuum film deposition system.

Dissections

The genitalia were macerated in 10% KOH solution prior to dissection, cleared in dis-
tilled water, and then transferred to glycerin jelly for proper orientation. The aedeagus 
is described in repose.

Terminology

The terminology used for male genitalia follows Konstantinov (2003), and, for fe-
males, follows Davis (1955).

Measurements

The measurements were completed using a graticule and 10× eyepiece. All measure-
ments are in millimeters (Table 1). Scale bars for genitalia equal 0.1 mm, scale bar for 
habitus equals 0.5 mm.

https://research.amnh.org/pbi/locality/
http://research.amnh.org/pbi/heteropteraspeciespage
http://research.amnh.org/pbi/heteropteraspeciespage
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Taxonomy

Tatupa Tyts, Namyatova & Konstantinov, gen. nov.
http://zoobank.org/E7C59542-A3C8-4948-8D5C-2D1A72E75F5F

Type species. Tatupa grafei Tyts, Namyatova & Konstantinov, sp. nov.
Diagnosis. The new genus is recognized by the following combination of characters: 

head yellow to brownish yellow, sometimes with slightly darkened clypeus and usually 
with V-shaped dark marking on frons running from antennal fossa to midline (Fig. 1); 
head short in dorsal view (Fig. 2G), with ventrally directed apex of clypeus; portion of 
head anterior to eyes equal to eye length (Fig. 2C); labial segment I and II not subdivided 
(Fig. 2A–C); labrum without spines in both sexes; antennal fossa not adjoining to eye, 
separated from inferior eye margin by distance less than antennal fossa diameter and 
located at distance subequal to one-third of eye height from ventral margin of eye (Fig. 
2C); antenna twice as long as body; antennal segment I distinctly longer than head width; 
pronotum entirely brownish yellow with slightly paler posterior angles (Fig. 1) and more 
sparsely punctured than hemelytron (Fig 2G); calli weakly delimited and only slightly 
raised, occupying about half of pronotum, confluent at midline (Fig. 2G); pleura with 
round shallow punctures; peritreme of scent gland evaporative area twice as long as wide 
(Fig. 2E); scutellum flattened, not convex; aedeagus thin, C-shaped; vesica obvolute, with 
strongly sclerotized basal part and less sclerotized apically (Fig. 4C, D); posterior wall of 
bursa copulatrix with large, roughly triangular, keeled interramal sclerites (Fig. 3G).

Description. Male. Coloration. (Fig. 1A) Head yellow to brownish yellow, some-
times with darkened, pale-brown to brown clypeus; frons usually with V-shaped dark 
marking running from antennal fossa to midline. Pronotum brownish yellow with 
slightly paler posterior angles.

Surface and vestiture. Dorsum with whitish, scarce, short, adpressed simple setae 
(Fig. 2G–I); appendages and abdomen with similar but longer setae; antennal segment 
I covered with sparse, decumbent setae (Fig. 2C); segment II with dense adpressed 

Table 1. Measurements (mm). Abbreviations: Cun–Clyp – distance between apex of clypeus and apex of 
cuneus in dorsal view, Head Length – distance between apex of clypeus and the highest point of vertex, 
AntSeg1 and AntSeg2 – length of antennal segments I and II, InterOcDi – width of vertex between inner 
margins of eyes in dorsal view.

Length Width
Body Cun–Clyp Pronotum Head AntSeg1 AntSeg2 Scutellum Head Pronotum InterOcDi Scutellum Hemelytron

♂ Mean 4.58 3.94 0.73 0.84 0,87 1.72 0,52 1,04 1,28 0,49 0,60 1,45
SD 0,14 0,15 0,05 0,06 0,05 0,07 0,03 0,03 0,10 0,01 0,03 0,08

Range 0,27 0,35 0,13 0,13 0,13 0,23 0,08 0,08 0,25 0,03 0,08 0,20
Min 4,45 3,75 0,65 0,78 0,80 1,60 0,48 1,00 1,13 0,48 0,55 1,35
Max 4,73 4,10 0,78 0,90 0,93 1,83 0,55 1,08 1,38 0,50 0,63 1,55
N 4 4 5 4 6 6 5 6 5 5 5 5

♀ Mean 4,98 4,35 0,80 0,95 0,94 1,82 0,59 1,12 1,44 0,55 0,71 1,71
Min 4,93 4,33 0,80 0,93 0,90 1,70 0,55 1,10 1,43 0,55 0,70 1,65
Max 5,03 4,38 0,80 0,98 0,98 1,95 0,63 1,13 1,45 0,55 0,73 1,83
N 3 2 2 2 3 3 2 3 2 2 2 3

http://zoobank.org/E7C59542-A3C8-4948-8D5C-2D1A72E75F5F
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setae on apical third and very sparse setae basally; pleura without setae (Fig. 2G). Dor-
sum moderately shiny; vertex distinctly shiny (Fig. 1); mesopleuron slightly rugose 
(Fig. 2E); scutellum rugose (Fig. 2G); evaporative scent gland area and scutellum matt; 
posterior part of pronotum, mesopleuron, clavus, and corium with distinct deep often 
pale punctures, some specimens with darkened punctures on hemelytron; pronotum 
more sparsely punctured than hemelytron; head, anterior part of pronotum, propleu-
ron, scutellum and abdomen with round shallow punctures (Fig. 2E, G–I).

Structure. Body elongate, more than three times as long as width across hemelytron.

Figure 1. Habitus, dorsal view, Tatupa grafei. A male AMNH_PBI 00342925 B female AMNH_PBI 
00342928.
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Head. Sloping, wider than long in dorsal view (Fig. 2C), short as seen from above; 
eye contiguous with pronotum; vertex wider than eye diameter (Fig. 2G); in lateral view 
head distinctly longer than high; portion of head anterior to eyes equals to eye diameter; 

Figure 2. SEM images of Tatupa grafei. A labium and ventral view, female AMNH_PBI 00342926 
B labial II segment, male AMNH_PBI 00342929 C head, lateral view, female AMNH_PBI 00343423 
D hind pretarsus, lateral view E thoracic pleura, female AMNH_PBI 00342926 F hind pretarsus, ventral 
view, parempodia shown G head, pronotum, and scutellum, dorsal view, female AMNH_PBI 00342928 
H clavus and corium, dorsal view, female AMNH_PBI 00342928 I corium, cuneus, and membrane, 
dorsal view, female AMNH_PBI 00342928 J fore tarsus.
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clypeus moderately extending forward; apical part of clypeus directed ventrally; eyes rela-
tively large, occupying slightly less than two-thirds of head height; antennal fossa removed 
from eye at distance less than antennal fossa diameter; distance between antennal fossa and 
ventral margin of eye subequal to one-third of eye height; buccula slightly shorter than 
distance between pronotum and buccula, gradually diminishing posteriorly and reaching 
just behind antennal fossa (Fig. 2C); labium thin and long, surpassing abdominal segment 
VIII and nearly reaching apex of abdomen; segments I and II not subdivided (Fig. 2A, 
C); segment I surpassing posterior margin of head, reaching or almost reaching forecoxae; 
segments I, II, and III subequal in length, each of them twice as long as segment IV (Fig. 
2A–C); antenna twice as long as body; segment I and II cylindrical; segment I slightly inc-
rassate towards apex, subequal to half of segment II; segments III and IV filiform (Fig. 1A).

Thorax. Collar narrow, delimited with shallow suture laterally, suture distinct dorsally; 
lateral margins of pronotum slightly carinate on basal part; posterior margin bisinuate; calli 

Figure 3. Male and female genitalia of Tatupa grafei. A left paramere, lateral view, AMNH_PBI 
00342929 B left paramere, ventral view, AMNH_PBI 00342929 C right paramere, lateral view, 
AMNH_PBI 00342925 D right paramere, dorsal view, AMNH_PBI 00342925 E right paramere, caudal 
view, AMNH_PBI 00342925 F dorsal labiate plate, AMNH_PBI 00342926 G posterior wall of bursa 
copulatrix, AMNH_PBI 00342928.
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mostly fused and slightly raised, occupying slightly less than half of pronotum, confluent 
at midline, with shallow furrow; mesoscutum exposed, with ridges laterally; scutellum with 
acute apex, flattened (Fig. 2G); mesepimeral apodeme arcuate, slit-like; metathoracic spira-
cle slit-like narrow, not surrounded with microsculpture; metathoracic scent gland evapo-
rative area oval; peritreme twice as long as wide, flattened (Fig. 2E); metepimeron narrow.

Hemelytron. Claval commissure 1.5 times as long as scutellum; clavus with distinct 
projecting claval vein, forming ridge; medial fracture distinct, surpassing middle of cori-
um; R+M distinct; embolium clearly delimited only on basal half; cuneal fracture not in-
cised (Fig. 2G–I). Membrane with two cells; outer cell surpassing apex of cuneus, longer 
than half of membrane, with acute angle; inner cell small, near middle of cuneus (Fig. 2I).

Legs. Coxae slightly elongate; forecoxa longer than others; hind coxa wider than oth-
ers; femora narrow; forefemur wider than hind and middle femora; hind femur longer 
than others; tarsus three-segmented; length of segments of hind tarsus subequal (Fig. 2J); 
pretarsus with three rows of lamellae on unguitractor close to each other and with acute 
lamellae on medial row (Fig. 2F); claws slightly curved, without tooth apically (Fig. 2D).

Genitalia. Genital capsule distinctly wider than long, apically asymmetric, with 
shallow longitudinal sutures at sides, clothed with almost evenly distributed short setae; 
ventral wall of genital capsule distinctly longer than dorsal, hoodlike in posterior view 
(Fig. 4A, B); aperture of genital capsule wide, without supragenital bridge; right para-
mere oblong, with long scarce setae on dorsal side, basally curved, apically beakshaped, 
flattened and covered with minute denticles (Fig. 3C–E); left paramere slightly wider 
but shorter than right paramere, hook-shaped, covered with long erect setae on dorsal 
side, basally widened, apically tapering, with small excision and minute denticles at apex 
(Fig. 3A, B); aedeagus thin, C-shaped, phallotheca moderately sclerotized, narrow, tight-
ly adjoining to vesica along entire length; vesica C-shaped, long and narrow, obvolute, 
apically tapering, with strongly sclerotized basal part and somewhat weaker sclerotized 
apically; basal part of ductus seminis running from phallobase to base of vesica equipped 
with sclerotized ribs; apical part of ductus seminis inside vesica membranous, hardly 
visible; secondary gonopore subapical, indistinct, without any sculpturing (Fig. 4C, D).

Female. Coloration. As in male, generally darker.
Surface and vestiture. As in male.
Genitalia. Dorsal labiate plate entirely membranous, very thin, covered with tiny 

spinules, lateral oviducts thick (Fig. 3F); posterior wall of bursa copulatrix with large, 
roughly triangular, keeled interramal sclerites at sides and small elongate sclerite locat-
ed on midline (Fig. 3G); vestibulum membranous, without sclerites encircling vulva; 
ventral wall membranous, without sclerotizations.

Etymology. The name of the new genus is a random combination of letters. The 
gender is feminine.

Remarks. Morphological examination of the new genus indicates that it belongs 
to the Rhinocylapus-complex of the tribe Fulviini sensu Namyatova and Cassis (2019). 
It has been demonstrated, using molecular and morphological data, that the Rhino-
cylapus-complex is a distinct group, differing from other representatives of the Cylapi-
nae in the structure of the pleura, shape of the parameres, and sclerotization of the 
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posterior wall of the bursa copulatrix (Namyatova and Cassis 2019). In particular, the 
Rhinocylapus-complex has reduced metathoracic evaporative area not reaching the base 
of the hind coxa (Fig. 2G) with a flattened peritreme and the metathoracic spiracle 
without microsculpturing. The right paramere in this group is almost straight, widened 
medially, and with a cone-shaped outgrowth subapically. The left paramere is hook-like 
with the apical part elongate dorsally, and the posterior wall of the bursa copulatrix has 
two large symmetrical sclerites (see Namyatova and Cassis 2019 for details). Tatupa 
possesses all the diagnostic characters of the Rhinocylapus-complex.

The new genus differs from other genera of the Rhinocylapus-complex by the char-
acters given in the diagnosis. It differs from most of the genera of this group in the 
shape of the head, which is declivous in males and females (Fig. 2C) and short as seen 
from above (Fig. 2G), and in having the labrum without spines. Tatupa also is unique 
within this group in having a C-shaped aedeagus with a strongly sclerotized obvolute 
vesica that is even more sclerotized basally and without any separate sclerites (Fig. 4C, 
D). A similar head is present in Mycetocylapus (Namyatova and Cassis 2019: figs 6F, 
9A, D), but Tatupa differs from this genus in having calli that are far less raised and 
occupy only about a half of pronotum (Namyatova and Cassis 2019: compare fig. 2G 

Figure 4. Male genitalia of Tatupa grafei. A genital capsule, dorsal view, AMNH_PBI 00342925 B geni-
tal capsule, caudal view, AMNH_PBI 00342925 C vesica, lateral view, AMNH_PBI 00342925 D vesica, 
ventral view, AMNH_PBI 00342924.
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Figure 5. SEM images of Proamblia sp. A labial I segment, female UNSW_ENT 00045352 B labial II 
segment, female UNSW_ENT 00045352 C, D head and pronotum, lateral view, female UNSW_ENT 
00045447, female UNSW_ENT 00045352 E, F head and pronotum, dorsal view, female UNSW_
ENT 00045447, female UNSW_ENT 00045352 G scutellum, clavus, and corium, dorsal view, female 
UNSW_ENT 00045447 H thoracic pleura, female UNSW_ENT 00045447 I, J cuneus and mem-
brane, dorsal view, female UNSW_ENT 00045447, female UNSW_ENT 00045352 K pretarsus, dorsal 
view, male UNSW_ENT 00045339 L pretarsus, ventral view, parempodia shown, male UNSW_ENT 
00045339 M hind tarsus, male UNSW_ENT 00045351.
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and figs 6A, B, 9B, E), and an oval and more elongate peritreme (Fig. 2E); in Myceto-
cylapus a peritreme is small and rounded (Namyatova and Cassis 2019: fig. 6R). Ad-
ditionally, the vesica in Mycetocylapus is membranous and only slightly sclerotized at its 
base (Namyatova and Cassis 2019: fig. 7A–C, H).

Tatupa presumably is most closely related to Proamblia, as these two genera cannot be 
differentiated from each other in head shape, as well as body size and proportions. Both 
genera also have similar punctation, and in particular, the posterior part of pronotum, mes-
opleuron, clavus, and corium are covered with distinct deep punctures, whereas the anteri-
or part of pronotum, propleuron, scutellum, and abdomen have round shallow punctures 
(Figs 2G–I, 5C–J). Tatupa differs from Proamblia in the flattened, not convex scutellum 
and pronotum that is more sparsely punctured than the hemelytron (Fig. 2G), whereas in 
Proamblia the scutellum is distinctly convex and the pronotum usually is as densely punc-
tured as the hemelytron, with punctures sometimes dense only along posterior margin 
of calli (Fig. 5E–G). Moreover, Tatupa clearly differs from Proamblia in the structure of 
strongly sclerotized, C-shaped aedeagus (see above) (Fig. 4C, D), whereas in Proamblia the 
aedeagus is slightly curved, elongate, distinctly membranous, and the vesica has single en-
dosomal sclerite and a relatively long sclerotized portion of ductus seminis (Wolski 2010: 
fig. 8A, B, G, F). The new genus also has almost triangular sclerites on the posterior wall 
of bursa copulatrix, each having a ridge (Fig. 3G), whereas in Proamblia those sclerites are 
more elongate and without ridges (Namyatova and Cassis 2019: fig. 15C).

In most cases, Tatupa and Proamblia can be differentiated using color pattern. The 
new genus possesses a yellow to brownish-yellow head, sometimes with a slightly dark-
ened clypeus and with a V-shaped dark marking running from the antennal fossa to 
the midline of the frons (Fig. 1), whereas head color in Proamblia varies from brownish 
to almost entirely dark brown, sometimes with paler areas on the gula, the vertex or 
near the eye margin, and without a V-shaped dark marking on the frons. Addition-
ally, Tatupa has a more or less uniform brownish-yellow pronotum with slightly paler 
posterior angles (Fig. 1), whereas the pronotum in Proamblia varies from brownish to 
dark brown and typically has a yellow posterior margin and/or yellow stripes on the 
pronotum and/or yellow markings on the calli.

Tatupa grafei Tyts, Namyatova & Konstantinov, sp. nov.
http://zoobank.org/C571F541-BFE1-4816-A36C-E7BB301A6B4A

Material examined. Holotype. Brunei Darussalam • 1♂; Temburong District, 
Temburong National Park; 4.5178N, 115.1778E; 13 Nov. 2013; C. Damken leg.; 
mixed dipterocarp forest, bark with fungi, dead tree; DBH 110 cm; 2000–2200 hours; 
AMNH_PBI 00342925, belalong.02143; UBDM.

Paratypes. Brunei Darussalam • 3 ♀; same data as for holotype; AMNH_
PBI 00342928, belalong.02135; ZISP; AMNH_PBI 00342926, belalong.02261; 
AMNH_PBI 00343423, belalong.02144; UBDM • 2 ♂; same data as for holotype; 
AMNH_PBI 00342927, belalong.02263; AMNH_PBI 00342924, belalong.02262; 

http://zoobank.org/C571F541-BFE1-4816-A36C-E7BB301A6B4A
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UBDM • 3 ♂; Temburong District, Temburong National Park, Ashton trail; 4.5333N, 
115.15E; 15 Jan. 2014; C. Damken leg.; mixed dipterocarp forest, under bracket 
fungi, hand collected; 2000–2200 hours; AMNH_PBI 00342929, belalong.02264; 
UBDM; AMNH_PBI 00342930, belalong.02265; ZISP.

Diagnosis. As in generic diagnosis.
Description. Male. Coloration (Fig. 1A). Head yellow to brownish yellow, some-

times with darkened, pale-brown to brown clypeus; frons usually with V-shaped dark 
marking running from antennal fossa to midline; eye dark brown with reddish tinge; 
labium yellow, with mostly dark-brown segment IV; antennal segment I dirty yellow, 
with darkened base and reddish or brownish tinge apically; segment II yellow, gradu-
ally darkened to dark brown towards apex; segment III brown to dark brown with pale 
yellow base; segment IV brown to dark brown.

Thorax. Pronotum brownish yellow with slightly paler posterior angles; exposed 
part of mesonotum yellow, somewhat darkened at middle, usually with reddish tinge 
at sides; scutellum yellow with paired brown longitudinal markings, sometimes with 
reddish tinge near anterior angles; thoracic pleura brownish yellow, sometimes with red 
tinge; hemelytron yellow to pale brown; clavus with whitish stripe along claval vein; 
corium with whitish stripes along medial fracture and R+M vein, and darker pale brown 
to brown large marking medioapically; embolium whitish; cuneus yellow with reddish 
tinge, sometimes indistinct; membrane brown, larger cell sometimes pale brown apically.

Legs. Coxae whitish; femora, tibiae, and tarsi yellow to pale brown.
Abdomen. Yellow with reddish tinge, brown laterally.
Structure and vestiture. As in generic description.
Ratios. Body 3.0–3.3× as long as wide, 3.4–4.0× as long as pronotum width, head 

1.2–1.3× as wide as long, vertex 1.7–1.9× as wide as eye, antennal segment I. 1.7–1.9× 
as long as vertex, segment II 1.9–2.1× as long as segment I, 3.4–3.7× as long as vertex, 
1.6–1.7× as long as head width, 1.3–1.4× as long as pronotum base width; pronotum 
1.7–1.8× as wide as long, 1.1–1.3× as wide as head, scutellum 0.8–0.9× as long as wide.

Female. Coloration. As in male, generally darker.
Surface and vestiture. As in generic description.
Ratios. Similar to male, but body generally larger and head longer in lateral view. 

Body 2.7–3.0× as long as wide, 3.4–3.5× as long as pronotum width, head 1.2× as 
wide as long, vertex 1.9× as wide as eye, antennal segment I 1.7–1.8× as long as vertex, 
segment II 1.8–2.2× as long as segment I, 3.1–3.3× as long as vertex, 1.5–1.8× as long 
as head width, 1.2× as long as pronotum base width, pronotum 1.8× as wide as long, 
1.3× as wide as head, scutellum 0.8–0.9× as long as wide.

Distribution. Known only from the type locality, Brunei Darussalam, Temburong 
National Park.

Natural history. Collected from dipterocarp forest, under bracket fungi and bark 
with fungi from dead trees.

Etymology. The new species is named after Professor Ulmar Grafe of the Univer-
siti Brunei Darussalam for his generous help and advice during the field work of the 
third author and for his continuous and invaluable support of ecological research in 
Brunei Darussalam in general.



New genus of Cylapinae from Brunei 49

Acknowledgements

We thank Thomas J. Henry (USNM) and Jacek Gorczyca (Department of Zoology, 
University of Silesia, Katowice, Poland) for reviewing the manuscript and offering sug-
gestions for its improvement. This research was supported by the Russian Foundation 
for Basic Research (grant 19-04-00662 A). The Heteroptera collection of the Zoologi-
cal Institute, Russian Academy of Sciences also used in this study is financially sup-
ported by the state research project AAAA-A19-119020690101-6. We acknowledge 
resource centers ‘Chromas’, ‘Molecular and Cell Technologies’, ‘Centre of Microscopy 
and Microanalysis’ (Saint Petersburg State University) for access to the experimental 
equipment and technical assistance. The SEM images of Proamblia were taken using 
equipment in the Cassis’ Lab, University of New South Wales, Australia. We thank 
Mikhail Valuyskiy (Saint Petersburg State University) for his help with scanning mi-
crographs and Alexandra Tokareva (Saint Petersburg State University) for the general 
assistance during the study. Claas Damken gratefully acknowledges the support of the 
KBFSC field crew and the many volunteers during the fieldwork around the Kuala 
Belalong Field Studies Centre. Fieldwork and research on the Heteroptera of Brunei 
Darussalam were strongly supported by and conducted in close collaboration with 
Ulmar Grafe (Universiti Brunei Darussalam) and funded through an UBD postdoc-
toral fellowship awarded to Claas Damken (Research and export permit file no: UBD/
CAN–387(b)(SAA); UBD/ADM/R3(z)Pt.; UBD/PNC2/2/RG/1(293)). The authors 
also thank Brunei Forestry Department and the Ministry of Primary Resources and 
Tourism for permission to conduct field work in Brunei Darussalam. The Biodiversity 
Research and Innovation Centre provided export permits.

References

Akingbohungbe AE (2013) A note on Gigantometopus Schwartz and Schuh (Heteroptera: 
Miridae: Isometopinae) with the description of a new species from Borneo. Entomologica 
Americana 118(1): 130–133. https://doi.org/10.1664/12-RA-015.1

Ashton PS (2010) Conservation of Borneo biodiversity: do small lowland parks have a role, or 
are big inland sanctuaries sufficient? Brunei as an example. Biodiversity and Conservation 
19(2): 343–356. https://doi.org/10.1007/s10531-009-9717-0

Berry NJ, Phillips OL, Lewis SL, Hill JK, Edwards DP, Tawatao NB, Ahmad N, Magintan 
D, Khen CV, Maryati M, Ong RC, Hamer KC (2010) The high value of logged tropical 
forests: lessons from northern Borneo. Biodiversity and Conservation 19(4): 985–997. 
https://doi.org/10.1007/s10531-010-9779-z

Cassis G, Schuh RT (2012) Systematics, biodiversity, biogeography, and host associations of 
the Miridae (Insecta: Hemiptera: Heteroptera: Cimicomorpha). Annual Review of Ento-
mology 57: 377–404. https://doi.org/10.1146/annurev-ento-121510-133533

Damken C, Wiesner J, Wahab RA (2017) Notes on the tiger beetles (Coleoptera: Carabidae: 
Cicindelinae) of Brunei Darussalam. 137. Contribution towards the knowledge of Cicin-
delinae. Insecta Mundi 0552: 1–15. https://digitalcommons.unl.edu/insectamundi/1043/

https://doi.org/10.1664/12-RA-015.1
https://doi.org/10.1007/s10531-009-9717-0
https://doi.org/10.1007/s10531-010-9779-z
https://doi.org/10.1146/annurev-ento-121510-133533
https://digitalcommons.unl.edu/insectamundi/1043/


Veronica D. Tyts et al.  /  ZooKeys 946: 37–52 (2020)50

Davies SJ, Becker P (1996) Floristic composition and stand structure of mixed dipterocarp and 
heath forests in Brunei Darussalam. Journal of Tropical Forest Science 8: 542–569. http://
www.jstor.org/stable/43582177

Davis NT (1955) Morphology of the female organs of reproduction in the Miridae (He-
miptera). Annals of the Entomological Society of America 48(3): 132–150. https://doi.
org/10.1093/aesa/48.3.132

De Bruyn M, Stelbrink B, Morley RJ, Hall R, Carvalho GR, Cannon CH, van den Bergh G, 
Meijaard E, Metcalfe I, Boitani L, Maiorano L (2014) Borneo and Indochina are major 
evolutionary hotspots for Southeast Asian biodiversity. Systematic Biology 63(6): 879–
901. https://doi.org/10.1093/sysbio/syu047

Giam X, Ng TH, Yap VB, Tan HT (2010) The extent of undiscovered species in Southeast 
Asia. Biodiversity and Conservation 19(4): 943–954. https://doi.org/10.1007/s10531-
010-9792-2

Gnezdilov VM (2015) Description of a new genus and species of Hemisphaeriini from Brunei 
with an identification key to the Bornean species of the tribe (Hemiptera: Fulgoroidea: Is-
sidae). Acta Entomologica Musei Nationalis Pragae 55(1): 9–18. https://www.biotaxa.org/
AEMNP/article/view/12425

Gorczyca J (1999) On the Euchilofulvius-complex (Heteroptera: Miridae: Cylapinae). Genus 
10(1): 1–12.

Gorczyca J (2006) A revision of the genus Peritropis Uhler 1891 from the Oriental Region (He-
miptera, Miridae, Cylapinae). Denisia 19: 401–422. https://www.zobodat.at/pdf/DENI-
SIA_0019_0401-0422.pdf

Gossner MM, Damken C (2018) Diversity and ecology of saproxylic Hemiptera. In: Uly-
shen M (Ed.) Saproxylic Insects. Springer, 263–317. https://doi.org/10.1007/978-3-319-
75937-1_9

Hédl R, Svátek M, Dančák M, Rodzay AW, Salleh AB, Kamariah AS (2009) A new technique 
for inventory of permanent plots in tropical forests: a case study from lowland dipterocarp 
forest in Kuala Belalong, Brunei Darussalam. Blumea-Biodiversity, Evolution and Bioge-
ography of Plants 54(1–2): 124–130. https://doi.org/10.3767/000651909X475482

Heiss E (2011) Bruneiaptera tarmanni nov. gen., nov. sp., a new apterous Carventinae from 
Brunei Darussalam (Hemiptera: Heteroptera: Aradidae). Linzer Biologische Beiträge 
43(1): 331–336. https://www.zobodat.at/pdf/LBB_0043_1_0331-0336.pdf

Kim J, Damken C, Sah HHA, Jung S (2019) Notes on the genus Kosmiomiris Kirkaldy (He-
miptera: Miridae: Hyalopeplini) with description of a new species. Zootaxa 4657: 377–
384. https://doi.org/10.11646/zootaxa.4657.2.10

Kočárek P, Wahab RA, Abdul Kahar SR (2017) Zorotypus asymmetricus sp. nov. from Bru-
nei Darussalam, Borneo (Insecta: Zoraptera). Zootaxa 4286(2): 285–290. https://doi.
org/10.11646/zootaxa.4286.2.11

Konstantinov FV (2003) Male genitalia in Miridae (Heteroptera) and their significance for 
suprageneric classification of the family. Part I: general review, Isometopinae and Psallopi-
nae. Belgian Journal of Entomology 5: 3–36. http://www.srbe-kbve.be/cm/sites/default/
files/publications/BJE/BJE%202003/BJE%202003%20vol%205%20%281-2%29%20
Konstantinov.pdf

http://www.jstor.org/stable/43582177
http://www.jstor.org/stable/43582177
https://doi.org/10.1093/aesa/48.3.132
https://doi.org/10.1093/aesa/48.3.132
https://doi.org/10.1093/sysbio/syu047
https://doi.org/10.1007/s10531-010-9792-2
https://doi.org/10.1007/s10531-010-9792-2
https://www.biotaxa.org/AEMNP/article/view/12425
https://www.biotaxa.org/AEMNP/article/view/12425
https://www.zobodat.at/pdf/DENISIA_0019_0401-0422.pdf
https://www.zobodat.at/pdf/DENISIA_0019_0401-0422.pdf
https://doi.org/10.1007/978-3-319-75937-1_9
https://doi.org/10.1007/978-3-319-75937-1_9
https://doi.org/10.3767/000651909X475482
https://www.zobodat.at/pdf/LBB_0043_1_0331-0336.pdf
https://doi.org/10.11646/zootaxa.4657.2.10
https://doi.org/10.11646/zootaxa.4286.2.11
https://doi.org/10.11646/zootaxa.4286.2.11
http://www.srbe-kbve.be/cm/sites/default/files/publications/BJE/BJE%202003/BJE%202003%20vol%205%20(1-2)%20Konstantinov.pdf
http://www.srbe-kbve.be/cm/sites/default/files/publications/BJE/BJE%202003/BJE%202003%20vol%205%20(1-2)%20Konstantinov.pdf
http://www.srbe-kbve.be/cm/sites/default/files/publications/BJE/BJE%202003/BJE%202003%20vol%205%20(1-2)%20Konstantinov.pdf


New genus of Cylapinae from Brunei 51

Myers N, Mittermeier RA, Mittermeier CG, Da Fonseca GA, Kent J (2000) Biodiver-
sity hotspots for conservation priorities. Nature 403(6772): 853–858. https://doi.
org/10.1038/35002501

Namyatova AA, Cassis G (2019) Total-evidence phylogeny of the Rhinomirini, taxonomic re-
view of its subgroupings (Insecta: Heteroptera: Miridae: Cylapinae) and description of new 
Australian taxa. Zoological Journal of the Linnean Society 187(4): 1196–1252. https://doi.
org/10.1093/zoolinnean/zlz058

Namyatova AA, Contos P, Cassis G (2018) New species, taxonomy, phylogeny, and distribu-
tion of the tropical tribe Bothriomirini (Insecta: Heteroptera: Miridae: Cylapinae). Insect 
Systematics & Evolution 50(1): 83–146. https://doi.org/10.1163/1876312X-00002179

Pfeiffer M, Mezger D, Hosoishi S, Bakhtiar EY, Kohout RJ (2011) The Formicidae of Borneo 
(Insecta: Hymenoptera): a preliminary species list. Asian Myrmecology 4(1): 9–58. http://
www.asian-myrmecology.org/publications/am04_9-58_pfeiffer_etal_2011.pdf

Schuh RT, Slater JA (1995) True Bugs of the World (Hemiptera: Heteroptera): Classification 
And Natural History. Cornell University Press, Ithaca, NY, 336 pp.

Ševčík J, Hippa H, Wahab RA (2014) Diversity of Manota Williston (Diptera, Mycetophilidae) 
in Ulu Temburong National Park, Brunei. ZooKeys 428: 57–77. https://doi.org/10.3897/
zookeys.428.7912

Stork NE (1991) The composition of the arthropod fauna of Bornean lowland rain-forest trees. 
Journal of Tropical Ecology 7: 161–180. https://doi.org/10.1017/S0266467400005319

Tan MK, Gorochov AV, Wahab RA (2017) New taxa and notes of katydids from the tribe 
Meconematini (Orthoptera: Meconematinae) from Brunei Darussalam. Zootaxa 4337: 
390–402. https://doi.org/10.11646/zootaxa.4337.3.4

Taszakowski A, Kim J, Damken C, Wahab RA, Herczek A, Jung S (2020) Two new genera and 
species of the Gigantometopini (Hemiptera, Heteroptera, Miridae, Isometopinae) from 
Borneo with remarks on the distribution of the tribe. ZooKeys 941: 71–89. https://doi.
org/10.3897/zookeys.941.47432

Wolski A (2008) A new genus and two new species of Cylapinae from the Oriental Region 
(Heteroptera: Miridae). Polish Taxonomical Monographs 15: 155–162.

Wolski A (2010) Revision of the Rhinocylapus-group (Hemiptera: Heteroptera: Miridae: Cylap-
inae). Zootaxa 2653 (1): 1–36. https://doi.org/10.11646/zootaxa.2653.1.1

Wolski A, Gorczyca J (2006) A new species of the genus Dashymenia Poppius from Indonesia 
(Hemiptera: Miridae: Cylapinae). Polskie Pismo Entomologiczne 75(2): 329–332.

Wolski A, Gorczyca J (2007) A new species of the genus Peritropis from Brunei (Heteroptera: 
Miridae: Cylapinae). Genus 14: 71–75.

Wolski A, Gorczyca J (2011) Rhinocylapoides brachypterus, a new cylapine genus and species 
from Malaysia (Hemiptera: Heteroptera: Miridae). Zootaxa 3040(1): 19–24. https://doi.
org/10.11646/zootaxa.3040.1.2

Wolski A, Gorczyca J (2012) Plant bugs of the tribe Bothriomirini (Hemiptera: Heterop-
tera: Miridae: Cylapinae) from the Oriental Region: descriptions of eight new species 
and keys to Oriental genera and species of Bothriomiris Kirkaldy, Dashymenia Pop-
pius, and Dashymeniella Poppius. Zootaxa 3412(1): 1–41. https://doi.org/10.11646/
zootaxa.3412.1.1

https://doi.org/10.1038/35002501
https://doi.org/10.1038/35002501
https://doi.org/10.1093/zoolinnean/zlz058
https://doi.org/10.1093/zoolinnean/zlz058
https://doi.org/10.1163/1876312X-00002179
http://www.asian-myrmecology.org/publications/am04_9-58_pfeiffer_etal_2011.pdf
http://www.asian-myrmecology.org/publications/am04_9-58_pfeiffer_etal_2011.pdf
https://doi.org/10.3897/zookeys.428.7912
https://doi.org/10.3897/zookeys.428.7912
https://doi.org/10.1017/S0266467400005319
https://doi.org/10.11646/zootaxa.4337.3.4
https://doi.org/10.3897/zookeys.941.47432
https://doi.org/10.3897/zookeys.941.47432
https://doi.org/10.11646/zootaxa.2653.1.1
https://doi.org/10.11646/zootaxa.3040.1.2
https://doi.org/10.11646/zootaxa.3040.1.2
https://doi.org/10.11646/zootaxa.3412.1.1
https://doi.org/10.11646/zootaxa.3412.1.1


Veronica D. Tyts et al.  /  ZooKeys 946: 37–52 (2020)52

Wolski A, Gorczyca J, Yasunaga T (2018) Taxonomic review of the bifenestratus species group of 
the genus Fulvius Stål with descriptions of two new species (Hemiptera, Heteroptera, Miri-
dae, Cylapinae). ZooKeys (796): 107–129. https://doi.org/10.3897/zookeys.796.21293

Yasunaga T (2000) The mirid subfamily Cylapinae (Heteroptera: Miridae), or fungal inhabit-
ing plant bugs in Japan. Tijdschrift voor Entomologie 143(1–2): 183–209. https://doi.
org/10.1163/22119434-99900044

Yasunaga T, Miyamoto S (2006) Second report on the Japanese cylapine plant bugs (Heter-
optera, Miridae, Cylapinae), with descriptions of five new species. Denisia 19: 721–735. 
https://www.zobodat.at/pdf/DENISIA_0019_0721-0735.pdf

https://doi.org/10.3897/zookeys.796.21293
https://doi.org/10.1163/22119434-99900044
https://doi.org/10.1163/22119434-99900044
https://www.zobodat.at/pdf/DENISIA_0019_0721-0735.pdf

	Tatupa grafei, a new genus and species of Cylapinae (Heteroptera, Miridae) from Brunei Darussalam
	Abstract
	Introduction
	Material and methods
	Specimens
	Microscopy and illustrations
	Dissections
	Terminology
	Measurements

	Taxonomy
	Tatupa Tyts, Namyatova & Konstantinov, gen. nov.
	Tatupa grafei Tyts, Namyatova & Konstantinov, sp. nov.

	Acknowledgements

