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Australian Marsh Beetles. 3. A restricted concept of genus Cyphon,
Australian species of Cyphon s. str., and the new Australasian genus
Nanocyphon
(Coleoptera: Scirtidae)
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ABSTRACT. A restricted new concept for the genus Cyphon PaykuLL, 1799 is proposed. It
is based on a combination of well known characters with some that have so far been insufficiently
studied, plus a newly discovered adult character. Three new Australian species of Cyphon s. str.
are desribed. However, most of the many undescribed Cyphon-like Australian species whose
descriptions are in preparation belong to genera other than Cyphon. A new Australasian genus,
Nanocyphon with five new and two insufficiently known species is described, two Australian,
five in Irian Jaya.
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INTRODUCTION

The Australian Scirtid fauna is largely endemic at the species and genus levels,
with only a few genera shared with other faunal regions. The relations of the endemic
Australian genera with other taxa were not seriously discussed and are uncertain.

My study concerns only those small beetles which stand under Cyphon PaykuLL in
collections. There are many different Australian species of this kind, most unknown.
Specific identification by the male genitalia is usually easy (Zwick 2012, 2013, and
in preparation) but assignment to genera is problematic. For example, most Cyphon-
like Australian males possess a sclerotized sternite 8. However, the main apomorphic
character expression of adult Cyphon is the reduction of male sternite 8 (KLAUSNITZER
2009b). Other traits commonly used to distinguish between marsh beetle genera include
details of mouth parts, prosternal process and receiving groove of mesoventrite, proc-
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ess of mesoventrite, discrimen on the metaventrite, and others. They were examined
but helped rarely.

The type species of Cyphon PayxuiL, C. coarctatus PAaykuLL, 1799 (KLAUSNITZER
2009b), is European and so are the type species of other genera that need to be compared.
Evidently, the dilemma cannot be resolved from only the Australian perspective. The
description of the new taxa in the present paper and many descriptions in preparation
required an immediate solution and provided a strong stimulus to look for additional
characters distinctive of Cyphon s. str. against which to compare the Australian taxa.

Below I describe characters that are new or have so far not been sufficiently
studied. I also discuss and re-consider aspects of the male copulatory organ. Based on
both, I propose a restricted concept of genus Cyphon which helps with respect to the
Cyphon-like Australian species. However, it does not provide an overall solution and is
preliminary because the new characters are unknown in taxa not available to me. The
new concept is nevertheless presented to provoke additional interest in the matter.

The species described in the present study are among the few Australian ones which
indeed belong to Cyphon, or are a new genus closely related to it. All of them occur
in Eastern Australia, and both genera are also present in New Guinea. Only adults are
described, larvae and habitats are unknown.

The paper is divided into two major interrelated sections: Notes on morphology
leading to a new generic concept for Cyphon, and a taxonomic part describing the few
members of Cyphon s.str. in Australia, plus a related new Australasian genus.

METHODS AND DEPOSITORIES

Methods employed were described by Zwick (2012). Specimens were received
dry, on cards. Beetles were relaxed, the abdomen removed and cleared in concentrated
cold KOH over night. Afterwards, abdomina were thoroughly rinsed in water with
some drops of acetic acid. Most were dehydrated in ethanol, dissected, and eventually
mounted in Euparal on small transparent plastic slides and covered with a piece of
cover slip. Preparations were placed on the same pin as the fore body. A few cleared
abdomens were stored in glycerin in polyethylene microvials with silicone stoppers
through which they were pinned with the specimen.

Specimens were dissected and mounted under a WILD M5A dissecting microscope
at magnifications up to 50x. Preparations were studied with a LEICA-DMLS compound
microscope at up to 630x.

Ilustrations were prepared with a drawing mirror, some also from photographs
taken with a digital Canon Eos 350A mounted on the microscope. In the figures, the
caudal end is towards the top of the page, in lateral views dorsal is on the left hand
side. Measurements are in metric units.

Specimens were borrowed from and returned to collections listed below. Deposi-
tories are given in parentheses in lists of material, using the following abbreviations:

ANIC Australian National Insect Collection, Canberra

AMS Australian Museum, Sydney

BQCC Biosecurity Queensland Collection, Cairns
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QPIM Queensland Primary Industries Insect Collection, Mareeba
MV Museum of Victoria, Melbourne

SAMA South Australian Museum, Adelaide

SMNS Staatliches Museum fiir Naturkunde, Stuttgart

For the study of head morphology I used cleared specimens of numerous species
from all European genera in my collection, plus some Australian taxa, many of the
latter still undescribed.

Label information is given in full, slashes separate texts if there are several labels on
a pin. Established abbreviations are used for the Australian Federal States. Geographic
coordinates on labels are presented in the original format. Supplementary information
obtained from a variety of sources is occasionally added in square brackets, with co-
ordinates converted to decimal degrees.

Abbreviations relating to morphology repeatedly used in descriptions and/or il-
lustrations are:

BL ,»body length“. At rest, the head of most Scirtidae is not visible from above.
The combined length of pronotum plus elytra (in dorsal view, from front
margin of pronotum to apex of elytra) was used instead.

BW Maximum width of body across elytra.

HCW  Head capsule width across the eyes.

PW Maximum width of pronotum.

T8, S8 tergite §, sternite 8; also in combination with other segment numbers. Counts
are of morphological segments. For example, the first freely visible sternite

is S3.

MORPHOLOGICAL NOTES

HEAD MORPHOLOGY

At rest, most adult Scirtinae (in the sense of LAWRENCE & Yosnitomi 2007) bend
their head strongly against the prothorax which is possible because the lower face of
head is flat or even concave, except for a slight swelling at the base of the gula, just in
front of the occipital foramen. In ventral view of the head capsule the subgenal ridge
and sutures delimiting the raised gula are easily observed.

In frontal view, the subgenal ridge forms the lateral edges of the head. It starts
dorsally at or near the occipital ridge, descends and then runs forward beneath the eye.
The subgenal ridge marks the limit between the impunctate underside and the variously
sculptured upper head surface. The distance of the subgenal ridge from the lower edge
of'eye is used as a taxonomic character in Australian marsh beetles (for example, WATTs
2011). The relation to other head structures varies between taxa.

Parallel sutures extending forward from the ventral edge of the occipital foramen
delimit the gula. To their front end attach the posterior tentorial invaginations. The
tentorium appears as dark sclerite bands inside cleared heads of some large-bodied
marsh beetles, for example genera Elodes and Microcara. In these beetles the gular
suture ends at the tentorial attachment points although a shallow longitudinal groove in
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front of this point is often seen in dry specimens. In other taxa the tentorial attachment
may be more fan-like and extend anteriorad over a longer distance. Then there is some
forward extension of the gular suture.

In Cyphon coarctatus, the type species (KLausniTzer 2009b), the gular sutures are
short, ending at the tentorial invagination. The subgenal ridge ends abruptly on a sharp
raised cone. Opposite this cone, at the level of the maxillar insertion but independent
from it, the head capsule forms another opposed cone. From this second cone a shallow
ridge runs to the inner margin of eye and then continues mediad arching over the antennal
insertion (Figs. 1-3). In anterolateral view, a gap in the head contour (narrow arrows in
Figs. 1-3) is seen. As a convenience, I call this the “buttonhole configuration”.

The buttonhole configuration is the standard configuration in European Cyphon s.
str. (checked in members of five different species-groups or -subgroups: C. coarctatus,
C. kongsbergensis, C. laevipennis, C. ochraceus, C. padi, C. palustris, C. pubescens,
C. ruficeps, C. variabilis). 1t was also observed in the Philippine Cyphon hiekei
KLAUSNITZER, 1973b (from the type), in several species of the Australasian C. erythrinus-
group (Fig. 4; see below), and in New Zealand species of the Cyphon trivialis-group
(NyHom 2000; Cyphon aethiops and three closely related species in my collection
were examined). The European Microcara testacea and Prionocyphon serricornis
also have it. The same is true of Prionocyphon caementum WatTs and several as yet
undescribed Australian Prionocyphon species (my own unpublished observations)
although in the latter it is not immediately seen because of the transverse head shape
of these small species.

Among the Australian Cyphon-like species the buttonhole configuration is presen-
tly known only in the species mentioned, and in Petrocyphon WaTTs. A figure (WATTS
2011, his fig. 23) shows the gap in the head contour. I was unaware of this character
when I worked on the genus (Zwick 2012) but confirmed the condition in P. julianae
Zwick now. The buttonhole configuration delimits the few Australian taxa in question
sharply from the majority of the Cyphon-like beetles in Australia which display several
different patterns of subgenal ridge and gular sutures.

The Australian species of Ypsiloncyphon KLAUSNITZER belong to the micans-group
(Artengruppe 3 of KrausniTzer 2009a), descriptions are in preparation. Their gular
suture is long but ends freely behind the deep maxillar bays of the head capsule, there
is no connection to other structures. The anterior end of the subgenal ridge turns mediad
and connects to ridges near the mandibular articulation (Fig. 5).

In the most common character expression among Cyphon-like Australian species
(Fig. 6) the long gular suture seems to fork anteriorly. A strong branch curves outward
and merges with the front end of the subgenal ridge. The weaker more sinew-like branch
connects to the deep bay in which the maxilla is inserted. This condition is observed in
many species of, for example, the groups of Cyphon lindensis (BLACKBURN), Cyphon
doctus (LEA), and Cyphon frater (BLackBURN). The head of Eurycyphon WaTTs is similar
but the gular sutures first converge a little to the point where the tentorium attaches
and are then bent a bit outward.

In some genera, the subgenal ridge is strongly bent upward beneath the eye and
turns into a ridge in front of the eye and eventually curves dorsally over the antennal
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1-8. Selected Cyphon-like species, diagrammatic views of the heads, most mouthparts removed. 1-3 — Cyphon

coarctatus PaykuLL; 4 — Cyphon mobuloides sp.n.; 5 — Ypsiloncyphon sp. n. from North Queensland; 6 —

Cyphon (s. 1) lindensis (BLACKBURN); 7 — Pachycyphon serratus Zwick; 8 — Calvarium sp. n. from North

Queensland. Slender arrows in 1-3 point at the so-called buttonhole (b). Not to scale. Figures are ventral

views except 2 (partial lateral view) and 3 (oblique ventrolateral view). Camera lucida-drawings of cleared

mounted heads, or after photographs of same. Formal descriptions of presently unnamed taxa are in prepa-
ration. As, arched suture; gs, gular suture; sr, subgenal ridge
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foramen. Near the bend below the eye, contact of the subgenal ridge with the ventral
mandibular articulation is established by a short transverse ridge but the wide space
beneath the antenna, eye, and mandible lacks ridges. This is observed in the New
Zealand genus Afopida and, for example, the Australian Chameloscyphon WatTts and
Dasyscyphon W atts. The formation of a deep subantennal furrow, for example in Cha-
meloscyphon Watts and Pachycyphon Zwick (Fig. 7) may be a further development
of this condition. In Calvarium Pic (Fig. 8, description of several Australian species in
preparation) the antennal base at rest fits tightly into the narrow furrow. The genus has
an extra arched transverse suture connecting the median endpoints of the subantennal
furrow. Gular sutures short, without any connection.

A different pattern is seen in the genera Accolabass Wartts, Pseudomicrocara
ARMSTRONG, and Heterocyphon ArRMSTRONG. These are often rather large, slender
and not at all Cyphon-like beetles. However, there are exceptions, for example the
small Pseudomicrocara spilotus (BLackBURN) which was long regarded as a species
of Cyphon. The subgenal ridge continues straight to the mandibular insertion, with a
slight irregularity in contour at the level of the maxillar insertion but without contact
to other structures (my unpublished observations).

A comparative study of all Australian genera or even across the entire family
Scirtidae was not possible. Table 1 provides an overview of taxa checked and character
expressions observed.

THE FEMALE BRUSH ORGAN

The anatomy of mesodermal genital organs has so far only been described in several
species of Cyphon (s.str.) and Scirtes (NYHoLM 1969, 2002). The anteriormost section
of the inner female genitalia is a large bag-shaped membranous structure, an accessory

9-11. The female brush organ. 9 — Cyphon mobuloides sp. n., overview; 10 — the same, vertical view of
trichome bases; 11 — Cyphon coarctatus PaykuLL, lateral view of some trichomes; diagrammatic, after a
photograph
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gland according to Nynorm (1969, 2002). Dealing with Australian material cleared
in KOH I called the same structure a seminal receptacle. In some taxa, for example
Petrocyphon spp., it carries extremely complex cuticular ornaments (Zwick 2012).

The term brush organ is here applied to a minute sclerotized structure located in the
short duct leading into the accessory gland in the place occupied by often large bursellar
sclerites in other Scirtidae, for example Scirtes (NYHOLM 2002). The sclerotized brush
organ remains when female genitalia are carefully cleared in KOH. Its overall shape
vaguely resembles a heart, with two curved lobes (Fig. 9). It is composed of very nu-
merous structures which in the undisturbed organ stand in regular order. Vertical views
of the cylindrical or transversely oval bases on the supporting membrane resemble a
pore plate (Fig. 10). In side view (preparation of Cyphon coarctatus, German specimen,
in my collection) the structures are hollow cylindrical elements quickly tapering to a
delicate thread-like end (Fig. 11). I call them trichomes. Their irregular arrangement
in Fig. 9 is probably an artifact caused by manipulation. The function of the organ is
unknown.

The brush organ was diagrammatically illustrated in European Cyphon species from
several species groups (NyHoLM 1969) and was shown in Cyphon magicus KLAUSNITZER,
1973a (YosHitom 2005, his fig. 114E). It is present in the Cyphon trivialis-group from
New Zealand, in the Australian Cyphon species named below. However, it is not present
in the known females of the Cyphon doctus-, lindensis-, and frater-groups.

PENIS STRUCTURE

Nynorm (1972) drew a hypothetical transformation series of male genitalia in
Scirtidae. It starts with some undifferentiated tubular penis from which the alternative
Elodes- and Microcara-lines are typologically derived. However, the earliest Scirtidae
descended from ancestors which were themselves already differentiated and specia-
lized.

Nevertheless, I agree with Nynorm (1972) that the penis structure of most extant
Scirtidae probably developed from a condition similar to Microcara. The penis base (or
pala, from Latin, the spade) caudally supports a median trigonium. Flexor muscles can
bend it ventrad. It is flanked by stiff lateral parameroids. Illustrations in the literature
(e.g., Yosuiromr 1997) make me believe that the structures of some Sacodes species
may agree with this and that the monophylum Sacodes + (Elodes + Odeles) represents
no fundamental alternative to the Microcara-line.

NynHorm’s study (1972) illustrates the heterogeneity of Cyphon in a wide sense.
Cyphon s. str. (and Hydrocyphon) form the end of the transformation series. They
replace the median unpaired trigonium by paired structures which Nynorm (1. c.)
called prosthemes. Cyphon s. str. also abandons the parameroids (see below). Like
the trigonium, the prosthemes can be bent ventrad by flexor muscles, the sinews are
well visible in NyHoLM’s outstanding illustrations (1955; several reprinted 1972, at a
smaller scale) of C. coarctatus and closely related species. The internal classification
of Cyphon needs discussion but this is not attempted here, except for notes under the
Cyphon erythrinus-group and under Nanocyphon, below.
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A RESTRICTED GENERIC CONCEPT FOR CYPHON PAYKULL

The present study was undertaken to clarify what Cyphon really is, especially how
the various Cyphon-like Australian groups relate to it. Cyphon as presently understood
is poly- or paraphyletic; see, for example, KLausniTzer (2009b) or Y ostrromi (2005). An
overview of the numerous supraspecific taxa (subgenera and species groups) proposed
within genus Cyphon in the literature cannot be presented.

Table 1 summarizes present observations and unambiguous data from the literature.
Most Cyphon-like Australian taxa, especially the species-rich complexes including
Cyphon doctus, C. lindensis, C. frater and their close relatives do not belong in the
genus Cyphon but in undescribed genera; several descriptions are in preparation.

I suggest that the name Cyphon should only be applied to species with the follo-
wing characters:

*  Buttonhole configuration of subgenal ridge in combination with short gular
sutures

e Groove on mesoventrite short, rhomboid

e Male sternite 8 membranous, no sclerite

*  Pala with paired appendages instead of median trigonium

*  Female with brush organ

Much additional research is required to obtain presently missing information (empty
cells in Table 1). Presumably, a process will continue which started by the removal of
various so-called Cyphon to the new genera Herthania KLAUSNITZER, 2006 and Ypsi-
loncyphon KLAUSNITZER, 2009d, ultimately leaving a monophyletic core of Cyphon.

It is not intended to analyze scirtid phylogeny in general. This would require
inclusion of many more taxa and more new characters. I assume that the above
character expressions are apomorphies. Accordingly, other genera with buttonhole
configuration (Table 1) would be relatively close relatives of Cyphon, in agreement
with a clade proposed by Krausnitzer (2009b) but which was not strongly supported.
Careful checking and additional research are needed concerning the other genera with
buttonhole configuration because this is presently a one-character-classification, for
lack of information.

Assumed close relations between Cyphon, Microcara, and Prionocyphon are in
conflict with cladograms of Scirtidae based on 56 previously known characters of
habitus and appendage structure (LAWRENCE & Yosuitomi 2007). They show Cyphon
as a monophylum (no Australian representatives studied) not closely related to Priono-
cyphon and Microcara' which are not sister taxa. On the other hand, Microcara and
Pseudomicrocara would be fairly closely related which I doubt.

"Errors in the data matrix to be corrected: 1, Microcara has no contiguous mesocoxae; in fact, they are
separated by a distinct narrow process of the mesoventrite. 2, the scutellar front edge of Cyphon does
not differ from Microcara, Prionocyphon, and most other genera.
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Table 1. Distribution of selected character expressions in genera or species groups of Scirtidae. /talian
script = present in Australia; bold italian = endemic to the Australasian region; roman script = not known
from Australia. YES = character present; no = not present; empty cell = unknown; n. a. = not applicable.
Statement in bracket: not uniform, exceptions occur. Taxa resembling Cyphon in habitus below the first empty
line, taxa of different habitus below the second empty line. Based on personal observations
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Cyphon coarctatus-group s.str. YES YES YES YES
Cyphon variabilis-group YES YES YES YES
Cyphon erythrinus-group YES YES YES YES
Cyphon trivialis-group YES YES YES > discussion
Microcara YES no (yes) no
Prionocyphon YES no no no
Nanocyphon YES no no no
Petrocyphon YES no no no
Calvarium no no variable
Cyphon lindensis-group no no no no
Cyphon doctus-group no no no no
Cyphon frater-group no no no no
Pachycyphon no no no no
Ypsiloncyphon no (no) no
Herthania no no no
Eurycyphon no no no
Dasyscyphon no no no
Chameloscyphon no no no
Pseudomicrocara no no no
Heterocyphon no no no
Accolabass no no no
Atopida no no no
Scirtes no no no no
Ora no no no no
Exochomoscirtes no no no no
Hydrocyphon no no no
Elodes no no no n.a.
Odeles no no no n.a.
Sacodes no no no n.a.
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TAXONOMY

AUSTRALIAN SPECIES OF CYPHON S. STR.

Within Cyphon s. str., the variabilis- and coarctatus-species groups have been
recognized since Nynorwm (1948) (for example, Yosurrom 2005, KLAusNITZER 2009b).
The former group is a monophylum distinguished by the reduction of tergites 8 and 9,
and especially by the co-aptation of the derivates in a new functional unit. In contrast,
entire tergites 8 and 9 wich are plesiomorphic are diagnostic of the large diverse coar-
ctatus-group. However, its monophyly needs to be established.

The three species which are described below are presently the only known true
Cyphon species in Australia but there may be surprises. According to the literature
they belong to the erythrinus-subgroup of the coarctatus-group which has received
recent attention (YosHitomi 2009, Krausnitzer 2009¢, 2012). The structure of sternite
9 (basally wide, caudally with projecting lobes and a pair of large horn-like processes)
is the main diagnostic character. It varies only gradually between species but a medial
rib on S9 may or may not be present. In the way that it was described, penis structure
is similar to other groups. As an additional distinctive character I suggest the large size
of S9 in which the other genital parts lie, like in a big tray (Fig. 23).

However, based on the morphology of the penis the species in the erythrinus-sub-
group form two distinct groups. In the first, the pala has caudally no transverse sclerite
of'its own that closes it. Instead, the open caudal end is closed by a pair of appendages
which are visibly articulated, with a distinct sinew attaching to their common base.
Apparently, these are prosthemes that can be bent ventrad. This condition occurs in the
name-giving species, C. erythrinus, and in several others. Delimitation of the group
against other horned Oriental Cyphon species with similar penis build is uncertain.

In the second group within the erythrinus-subgroup the pala is caudally closed by
a sclerite of its own, and there is a pair of simple rigid caudolateral appendages without
articulation and sinew. If these are modified secondarily immobile prosthemes, or if the
trigonium has entirely disappeared while parameroids remain, or if the appendages are
new outgrowths from the pala itself I do not know. In any case, this condition is more
derived from the ancestral pattern of mobile trigonium or prosthemes, which supports
the monophyly of the group including Cyphon unipunctatus KLAausNITZER, 1980c¢,
C. scabridus KLAUSNITZER, 1980b, C. pavens KLAUSNITZER, 1980b (here assigned to the
group for the first time, from the description), the new Australian species, plus five new
ones from Irian Jaya (descriptions in preparation).

I propose no new informal group-name but describe the new species, mainly by
their genitalia. Generic characters discussed above are not repeated. Known females lack
distinctive group characters, apodemes of S8 connected in front (Fig. 19), ovipositor
not distinctive, prehensors (Figs. 20-22) complex.
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Cyphon mobula, sp. n.
(Figures 12, 13, 20)

MATERIAL STUDIED

& Holotypus, 3 mi W. of Mourilyan, N.Q., sandy soil at light, 5.xi.66, E.Britton; 7
& paratypes, same data. Additional paratypes: 1 &, Black Mt. Rd. 2 mi. N. of Kuranda,
N.Q,, at light, 4.xi.67, J.G.Brooks; 1, Black Mt. Rd. 2 mi. N. of Kuranda, N.Q., at
light, 4.xi.67, J.G.Brooks; 1J, Cardstone , N.Q. 29.xi1.1965 K. Hyde. 1J, Russell R.
at Bellenden Ker Landing, N.Q., 5 m, 24.0ct. 9.Nov.1981 EARTHWATCH / QLD.
MUSEUM, Pyrethrum knockdown / QMSB (all ANIC). 1J, Australia: N.Qld. Tolga
N.Qld. 13.xii.1985 J.D.Brown light trap (QPIM). Australia: N.Qld, 15 km WNW of
South Johnstone light trap, Fay & Halfpapp: 13, 17.x.1982; 33, 19, 22.x.1985;17,
1.xi.1985; 13, 15.xi.1985; 19, 10.xii.1985; 12, 1.i.1986; 143, 19, 3.i.1986; 19,
14.1.1986; 13, 19,vi.1986; 23, 13.x1.1986 (all QPIM); 13, same locality,13.xi.1986
(BQCC). 13, Innisfail Queensland; 24, 19, N. Queensland, Blackb’s coll. 9 & para-
types: QLD Abbattoir Swamp [16°36°47”’S, 145°19°51”E ] CHS Warts 13/12/12(all
SAMA)

DESCRIPTION

Habitus. Broadly oval in dorsal view, moderately convex. BL 1.9-2.2 mm, BL/BW
~1.6. Head large, 75% of PW, half as wide as body, with distinct genae. Eyes relatively
coarsely facetted, small, but in side view extending to subgenal ridge. Antennae slender,
distal flagellar segments about 2.5 times longer than apically wide, 4-8 subequal, last
segment little longer, apically narrowed.

Pronotum wide and transverse, midline twice as long as side margins. Front margin
medially slightly projecting over head, gently sinuous near slightly projecting blunt
front angles. Hind margin a little extended towards triangular scutellum, sinuous near
obtuse hind angles.

Sides of elytra convex to subparallel. Dorsal surface with rather apparent semi-
erect yellowish pilosity. Punctures on head and pronotum granulous, fine, coarser and
denser towards sides, on pronotum generally a bit larger than on head, sides of pronotum
densely and roughly punctate. Elytral punctures fine, shallow, uniform across entire
surface. Uniformly brown, in various tones, legs and antennae lighter.

Male. Of T8 only the short apodemes are distinct. The unpigmented unsclero-
tized plate is horseshoe-shaped, a few thin hairs along middle of caudal edge. S8 not
observed.

T9 with long and strong apodemes supporting a transverse bar from which originates
a finger-like basally slightly constricted sclerite ending in a sharp downcurved tip (Fig.
13). Lateral lobes membranous, poorly defined. S9 very large, calyx-shaped, caudally
with two large horns with gently inward curved tips (Fig. 12). Caudolateral contour
of S9 continues smoothly into horn contour, caudal edge between horns straight. The
slender narrow base of S9 sclerotized only along edges and rib-like midline.



174 PETER ZWICK

12-18. Male genitalia of Cyphon mobula sp. n. (12, 13) and Cyphon mobuloides sp. n. (14-18). 12 — S9 with

penis and tegmen; 13 —T9; 14— S9; 15— T9; 16 — penis; 17 — T8; 18 — tegmen with detail of armature. The

two species are shown at different scales but for a given species figures are at the same scale, except detail
of tegminal armature (not to scale)
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19-22, females of Cyphon spp. 19 — C. sp. A, a close relative of the Australian species, from Irian Jaya, S8
with ovipositor and enlarged apex of same, diagrammatic. 20-22, prehensors. 20 — C. mobula sp. n.; 21 —
C. mobuloides sp. n.; 22 — Cyphon sp. near mobuloides
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Penis slender, Y-shaped with unpaired closed slender pala forking abruptly into nar-
row appendages a third longer than the pala, tips pointing slightly mediad (Fig. 12).

Tegmen shaped like a tennis racket, the long spur-like base bare, the transverse
caudally truncate part on each side with a patch of densely packed large setal rings
with sharply pointed short setae, tips directed forward (Fig. 12).

Female (Fig. 20). Prehensor bag-shaped. A bare shining dark plate with upcurved
caudal margin in the caudal third is flanked by two protuberances densely covered
with sharp hooked spinules. In front of these structures are some undulating transverse
folds in the prehensor wall. Anteriorly a large faintly pigmented plate is overlain by a
drop-shaped slightly darker sclerite over which there are some small spinules. More
and larger spinules form two convergent anterolateral bands. Most of the inner surface
densely covered with slender trichomes, those in caudolateral areas particularly long,
undulating, and dense.

ETymoLoGY
Male sternite 9 with its paired processes reminded me of the silhouette of rays of
genus Mobula.

26 27

300 um

23-29. Cyphon reductus sp. n., male genitalia. 23 — S9, penis and tegmen resting in it; 24 — S9; 25 — horn
of same; 26 — T8; 27 — T9; 28 — penis; 29 — tegmen. 24 and 26-29 to the same scale
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NoOTES

Homology of male parts was interpreted from their relative position and by com-
parison with several larger species from Irian Jaya whose penis has a wide open pala
(desriptions in preparation). The three Australian species are exceptional in this respect.
Cyphon mobula is known only from a restricted area in the wettest part of the tropics
near the coast of Queensland. The other two Australian species are allopatric.

Cyphon mobuloides, sp. n.
(Figures 4, 14-18, 21)

MATERIAL STUDIED

Holotype &, 87, 49 paratypes: Jardine R. Xing 29 km S Bamaga [10° 53.708’ S
142°22.958° E]N.Q.28.Aug.-5.Sep.1985 E.N.Marks coll. ex light trap. 5 & paratypes.
Papua New Guinea: Laloki [6°40°27.62”°S, 146°59°46.06E], CSIRO Screw Worm
Lab, Jan.—Mar.1987 S.Bakker ex flight intercept. trap (all ANIC).

DESCRIPTION

Habitus. BL 1.6-2.0 mm, BL/BW ca 1.6. Closely similar to C. mobula except
slightly smaller. Genitalia similar but distinct.

Male. Similar to C. mobula, differences in S9 (Fig. 14) are most obvious. Sides
of S9 angular in caudal fourth, distinct angular shoulders outside from base of straight
barely scarred horns. Front end of S9 relatively wider, horns relatively longer than in
C. mobula. T9 (Fig. 15) a broad-based triangular plate ending in a long sharp curved
tip. Parameroids and pala of equal length. Penis similar to C. mobula, except rod-like
pala not shorter than the caudal appendages (Fig. 16). Tegmen (Fig. 18) resembles
that of C. mobula.

Female (Fig. 21). A pair of pointed angular sclerites projects far mediad into the
prehensor. From the front edge of these sclerites two elongate sparsely pilose lobes
extend forward between which occurs an arched field of stronger microtrichia. Caudally
the contour line of the angular processes connects to a pair of short broad sclerotized
lobes. Betwen them is a small rectangular plate, beneath them a pair of larger faintly
sclerotized lobes. Centrally in the prehensor lies a rectangular plate with dense lateral
fringes of straight microtrichia.

ETYymOLOGY
The name emphasizes the great similarity with C. mobula.

NoOTES

The two similar species differ little in body length, but nevertheless the genitalia
of C. mobuloides are about 1/4 smaller than those of C. mobula, mind the different
scales in Figs. 12 & 13 and Figs. 14-16, respectively. However, genitalia of both are
similarly complex, the smaller one is not structurally simpler as one might expect in
view of C. reductus sp. n.
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Known from tropical Australia (Arnhem Land and top of Cape York Peninsula,
both far from where C. mobula occurs) and from Eastern New Guinea.

Cyphon sp., near mobuloides
(Figure 22)

MATERIAL STUDIED
19, 12.48S 132.42E Noorlangie Creek, N.T., 8 km N of Mt. Cahill, 26.x.1972, at
light, E.B.Britton.

DEscripTiON

Habitus. Resembles C. mobuloides in size and habitus and was initially mistaken
for it. However, the prehensor is different. In the absence of males, the species is not
named.

Female. (Fig. 22). Prehensor bag-shaped. Two inwardly projecting sclerotized
angles on the sides, near midlength. Median caudal plate only weakly sclerotized, an
oval field with a small centro-caudal pocket lies over it. The caudolateral protuberances
are well defined, bare. Further in front is a structure resembling a key-hole from which
dense packs of folds (or trichomes ?) extend sideways. The central sclerite is weakly
sclerotized and pigmented, the plate over it is approximately rectangular, anteriorly
narrowed, front edge concave, with distinct convergent anterolateral spinule bands and
scattered central spinules. Slender radiating trichomes around plate.

NotE
By the angular projections inside the prehensor this species resembles
C. mobuloides.

Cyphon reductus, sp. n.
(Figures 23—-29)

MATERIAL STUDIED

Holotype &, NSW: 3 km NE Harrington; littoral rainfor.; G.Williams 21 Feb. 1992
/ ex Alphitonia excelsa blossoms / genus nr “Cyphon” Scirtidae (AMS). Paratype &,
same data, fore body missing (ANIC).

DESCRIPTION

Habitus. BL 1.85 mm, BL/ BW ~1.5. Shape similar to the preceding two species.
Head and pronotum rufous, elytra chestnut brown, shoulders a little lighter.

Male. T8 small, caudal margin parabolic, a few microtrichia along it. Apodemes
convergent. Apodemes of T9 longer, disc parallel-sided, unsclerotized, caudal margin
membranous, not clearly defined, bare (Figs. 26, 27).

S9 large, a well sclerotized U-shaped frame, centre membranous except a weak
incomplete median rib near front end (Figs. 23, 24). Caudolaterally with large claw-
shaped horns, each with a knee-shaped baso-medial projection, surface distinctly
scarred (Fig. 25).
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Penis a slender Y-shaped structure, the divergent pointed caudal processes with
some pores (Fig. 28.) Tegmen and parameres are thin round sclerites resembling a shoe
lace anteriorly connected in a loop (Fig. 29).

Female. Unknown.

ETymOLOGY

The specific name ‘reduced’ refers both to the small body size and the simpli-
fied structure of the male genitalia representing an extreme stage of reduction within
Cyphon.

NoTE
This small-sized species occurs near the eastern coast of New South Wales, far
from its relatives.

Nanocyphon, gen. n.

DiagNosis

e  Subgenal ridge with buttonhole configuration, gular suture short.

e  Mandibles without teeth.

e  Terminal segments of maxillary and labial palpus are short cones.

e Tegmen and penis firmly connected in a copulatory organ. Parameroids
transformed into an unpaired flat plate above the spine-shaped ventral
trigonium.

DESCRIPTION

Small (BL 1.2-2.0 mm) beetles with large heads (HCW ~ half maximum body
width), small pronotum and basally subparallel elytra. Widest point of elytra just behind
midlength, apex acute to triangularly extended. Details of body shape vary between
species. Surface with greyish semi-erect pubescence, some longer more apparent hairs
are interspersed, mainly on sides of elytra. Head and pronotum with raised setiferous
rather large granules, those in middle of pronotal disc finest, the lateral ones coarsest.
Scutellum subtly punctate and pilose. Elytra with normal punctures.

Eyes in lateral view separated from subgenal ridge by about % of their diameter.
Short temporal and genal areas visible in dorsal view. Ventral head sutures as described
above. Antennae short, third segment narrower but not shorter than second, distal
flagellomeres short, little longer than wide (Fig. 34).

Labrum small, with a single pair of sensory pores on sclerotized base, another
more widely separate pair near midlength (Fig. 30). A bare strip behind the semicircular
medially indented front margin. Mandibles symmetrical, with curved slender sharp tip,
no teeth, a short raised cutting edge near middle (Fig. 31). Third (= penultimate) maxil-
lary palpus segment distally enlarged, last segment short, conical, terminally inserted
(Fig. 32). Mentum trapezoidal. Linguae resembling a Gingko-leaf. 2™ segment of labial
palpus inflated, curved, the small conical terminal segment is sinuous and inserted on
the anteriorly directed end of the 2™ segment (Fig. 33).
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Sides of pronotum gently curved, anteriorly converging. All corners blunt but
marked, middle of front margin shallowly excised, straight, front corners therefore a
little projecting. Rear edge indistinctly sinuous near corners. Scutellum an equilateral
triangle. Elytra widest just behind midlength, front half subparallel, only faintly con-
verging towards pronotum. Rear half more distinctly curved, elytral tips together form
a parabolic contour. In caudal view the very tip is pointed, forming a minute triangular
extension, most distinctly in N. australicus.

Legs short, not saltatorial, not distinctive.

Lower face. Similar to Cyphon. Prosternal process ends in an oval plate. Receiving
groove of mesoventrite shallow and short, flanked on either side by a raised tubercle.
Two vertical plicae on vertical front of mesoventrite. Process of mesoventrite separating
coxae short, sides parallel, caudally narrowly excised. An irregular band of groove-
like punctures behind front edge of metaventrite. Discrimen on metaventrite distinct
in caudal half. Abdominal sternites not connate. Sides of S3 and S4 shiny, hairless or
almost so. Other sternites with normal pilosity. Visible sternites 2 and 3 with basal row
of piliferous granules. Apex of last visible sternite shallowly notched.

Male (Fig. 41). S8 a small angular sclerite strip. T9 with slender straight apodemes,
the small membranous plate bare, no defined shape. Base of S9 with pair of divergent
sclerite straps, distally bilobed, with sparse straight setae.

Tegmen and penis firmly connected, together forming the copulatory organ. Tegmen
dorsally a wide parabolic shield, its front bordered by a sclerite ring. Caudolaterally the
tegmen narrows and divides into long straight parameres whose caudal ends resemble a
bird’s head. Shorter ventrobasal lobes of the tegmen extend far ventrad and are firmly
connected to the edge of the pala (Fig. 40). The elongate pala has the form of a ventrally
open tube anteriorly bordered by a sclerotized rim. Trigonium very narrow, needle-like,
its tip gently downcurved. Dorsally from the trigonium is an elongate median plate
about twice as long as the pala and much longer than the parameres. The plate bears
some sensory pores at its tip, it is homologous to merged parameroids.

In naturally everted condition (Fig. 37) the trigonium is bent ventrad, the elongate
median plate points backward, the parameres are directed obliquely upward.

Female. Generally similar to male. No hair patches or the like on abdominal
sternites. S8 minute, barely larger than the slender gonocoxites & -stylites of the
ovipositor, unsclerotized, supporting sclerite strips (bacula) visible only with diffi-
culty, anteriorly separate, ovipositor normal, not distinctive (Figs. 35, 36). No vulvar
sclerite, no prehensor, no brush organ. The approximately spherical accessory gland
is attached to a relatively short and wide duct, both with extremely delicate cuticular
folds or microtrichia, most apparent on a peripheral belt of the gland. Specific differ-
ences were not observed. Females are therefore regarded as additional material that is
assigned no type status.

ETymMoLoGY
The name alludes to the small size of the included species, based on Latin nanus,
very small.
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NoOTES

The replacement of paired parameroids by a penis-like plate dorsally from the
trigonium and fusion of penis and tegmen in Nanocyphon are remarkable and simplify
the structure of the copulatory organ. In Nanocyphon tardus it was called “urspriinglich”
(Krausnitzer 1980b). However, in no Scirtidae unpaired dorsal structures above the
trigonium exist, except among some small Cyphon-like taxa. Accordingly, such condi-
tions are presumably not plesiomorphic. They also differ in structural detail, occur in
otherwise very different beetles and seem to have arisen several times independently.

For example, in the group including Cyphon (s. 1.) doctus, the parameroids form
a thin screen above the trigonium, with a central transparent area behind it and often
with upcurved flange-like margins. This group will soon be excluded from Cyphon,
because of characters listed in Table 1 plus additional evidence (in preparation).

30-37, Nanocyphon australicus sp. n. ( 30-34) and N. riedeli sp. n. (35-37). 30 — labrum; 31 — part of head
capsule with eye, mandible and base of antenna, ventral view; 32 — right maxilla, ventral view; 33 — mentum
with linguae and labial palpi, ventral view; 34 — antenna. 30—33 to the same scale, scale bar is 500 um; 34
not to scale. 35 — ovipositor, contracted; 36 — tip of ovipositor, extended; not to scale; 37 — naturally everted
male genitalia, lateral view. bS8, bacula of sternite 8; mp, median plate; pe, paramere; tr, trigonium
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The Cyphon-trivialis-group from New Zealand includes true Cyphon species
displaying the characters in Table 1, except for the penis structure. Nynorm (2000)
mentioned of a dorsal plate that in some species was not yet completely divided into
parameroids but did not comment on the conflict with his earlier ideas (1969) where
he had derived Cyphon from the Microcara-morphocline in which unpaired structures
dorsally from the trigonium do not occur. Additional examination is needed because
the structure is very complex (best noticed in lateral views; specimens in my collection
but also figures 4H, 61, for example, in Nynorm 2000), and the presumed homologies
require confirmation.

Nanocyphon species are unusual among the Cyphon-like Scirtidae in that the
genitalia are very uniformly built and specific differences are subtle, even between
taxa that can easily be distinguished by habitus. Judging from the illustration of the
genitalia Cyphon lucidus KLAUSNITZER, 1980 (from New Caledonia; KLausniTzer 1980b)
seemed to belong here but a SEM-photograph of the ventral body face (courtesy of
R. Ruta) shows it does not.

Type species: Nanocyphon australicus, sp. n.; gender: masculine.

Nanocyphon australicus, sp. n.
(Figures 30—34, 41)

TYPE MATERIAL STUDIED

Holotype &, 8 & paratypes, Black Min.Reserve, A.C.T., E. slope 3.x.70, on
flowers, S.Misko. Additional paratypes: 8 ', Black Mtn. Reserve, ACT, E slope,
17.x1.1970, on shrubs, S.Misko; 1 &, Youngs Creek VIC 12 km N of Orbost 9.Nov.1976
D.Colless, Z.Liepa; 1 &, 34.24S 150.51E Mt.Keira NSW 31.May 1991 C.Reid Coll.
(all ANIC). 1 &, Galston N.S.W. Lea & Dumbrell / 8797 N. S. Wales (SAMA). 2 &,
1 9, NSW: Jamieson Park, Narrabeen, 33°43S; 151°18’ E, 6-20 Nov:1995, M.R.Gray
& H.M.Smith, site 5 Casuarina glauca open forest, altitude Om large pit-traps (AMS,
K304898-K304890).

ADDITIONAL MATERIAL STUDIED

5 Q, Black Mtn.Reserve, A.C.T., E. slope 3.x.70, on flowers, S.Misko; 2%, 5
undissected and unsexed specimens, Black Mtn. Reserve, ACT, E slope, 17.x1.1970,
on shrubs, S.Misko (all ANIC). 19, NSW Munmorah State Rec -33.13.09 151.34.15
18/11/96 L.Wilkie ex Chrysanthemoides mon MUNI192/07F / SCRT 002 Scirtidae
sp.2 det CAN Reid (AMS, K137821). Included with doubts: 3 &, 1 @, 2 mi. N of
Cooroy, NE of Nambour, QId. 15 May 1970, Z.Liepa [26.684 E, 153.008 N]J(AMS,
K304898-K304900).

DESCRIPTION

Habitus. BL 1.6—1.9 mm. Slender, BL/BW ~ 1.7. HCW almost 60% of maximum
body width. Yellowish to brown. Punctures on head and especially pronotum fine, those
on elytra several times larger.
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Male (Fig. 41). Median plate of copulatory organ with simple parabolic apex. The
spine-shaped trigonium is a little longer than half the plate. Parameres caudally narrow,
long, reaching much further back than trigonium. Paramere apex medially angular,
tooth directed obliquely outward and forward. Widest point of copulatory organ much
closer to front edge of tegmen than to apices of parameres.

Female. As for genus.

NoOTES

Easily distinguished from its congeners by slender habitus and fine punctation of
fore body. Occurs in South-East Australia: in New South Wales from North of Sydney
southward into the Australian Capital Territory and East Gippsland in Victoria.

The males from Queensland differ from the others by two short longitudinal lines
of needle-fine spinules near the caudal end of the median sclerite, similar to spinules
in N. riedeli sp. n. The status of these beetles is uncertain, other differences were not
observed.

Nanocyphon sp.

MATERIAL STUDIED
3 9: West Tamar [Australia, Tasmania, NW of Launceston] (SAMA).

DESCRIPTION
Habitus.The beetles are 1.7 mm long and resemble N. australicus except punctures
on head much finer, almost as fine as on pronotum.

Nanocyphon riedeli, sp. n.
(Figures 35-40, 42)

MATERIAL STUDIED

Holotype &, 12 paratype &, 3 presumed Q: Irian Jaya: Jayawijaya Eipomek-Langda
Oranje-Mts. 23-24.8.1992 leg. A.Riedel 3500 m; over 1000 additional specimens from
the same series were not dissected and have no type status. 1 paratype &' Irian Jaya:
Jayawijaya Langda 27.-28.8.1992 leg. A.Riedel 2100-2300 m; 1 paratype J': Irian Jaya:
Jayawijaya Wamena, Jiwika 29.9.1992 leg. A Riedel 2300m (all SMNS).

DESCRIPTION

Habitus. BL 1.8-2.0 mm. Stout, BL/BW ~ 1.6. HCW 60% of maximum body
width. Head and pronotum blackish, elytra dark brown. Legs and antennae yellowish,
distally infuscate. Surface punctation generally coarser and rougher than in N. austra-
licus, punctures on head and especially pronotum coarse, punctures on elytra larger,
but not as different from fore body as in N. australicus.

Colour of upper face varies, ranging from reddish to dark brown, apparently with
degree of maturity. Darkening of elytra begins in front but a narrow sutural stripe may
have a reddish hue even in well pigmented individuals.
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Male. Very similar to previous species but the trigonium is longer, about 2/3 the
length of the median plate which has on its dorsal side a patch of very delicate spinules
or microtrichia best seen in profile. The parameres are stouter than in N. australicus
and still longer, their apices are medially rounded and curve gently outwards, the tooth
on the outside is directed sideward. Widest point of copulatory organ much closer to
front edge of tegmen than to apices of parameres.

Female. As for genus.

ETymMoLoGY
Dedicated to the collector of the abundant material, ALEXANDER RIEDEL,
Karlsruhe.

DISTRIBUTION
Known only from the type locality in sub-alpine grassland with small pools in Irian
Jaya. All material from Irian Jaya studied here was collected before GPS-units were

g peniS t‘p

spinules

39

38-40, Nanocyphon riedeli sp. n., penis. 38, 39 — lateral views, in different dorso-ventral orientations; 40 —
diagrammatic view into the penis base, from in front, after a specimen in Euparal standing on the penis tip.
Not to scale. d, dorsal; mp, median plate; pa, pala; pe, paramere; tn, tegmen; tr, trigonium; v, ventral
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available. A. RiIEDEL communicated some approximate geographic coordinates read
from maps which, however, are often far from accurate (RIEDEL, pers. comm.).

Nanocyphon papuanus, sp. n.
(Figure 43)

MATERIAL STUDIED

Holotype &, 27 paratype &, 179: Irian Jaya: Jayawijaya Gn. Elit 3500m 25.-
26.9.1992 leg. A Riedel; 5 paratype J&: Irian Jaya: Jayawijaya w. Gn. Elit 3300m
26.-27.9.1992 leg. A.Riedel.

DEScRrIPTION

Habitus. Similar to N. riedeli but stouter, BL/ BW ~1.6, BL 1.6—1.9 mm. Colour
varies from reddish with caudal third of sutural stripe lighter than rest to uniformly
dark brown with dark rufous end of sutural stripe.

Male. Median sclerite long, projecting much further caudad beyond apices of
parameres than in the other species. Trigonium short, not attaining level of paramere
tips, ending far from fairly abruptly narrowing apex of median sclerite. Parameres
little narrowed towards apex which is almost truncate, with short outwardly pointing
tip. Widest point of copulatory organ about equidistant from front edge of tegmen and
from apices of parameres. Wide penis section long, its sides rounded.

Female. As for genus.

ETymoLoGY
The name is derived from the range of the new species.

DiSTRIBUTION

Known only from Gunung Elit and its immediate vicinity in Irian Jaya, from
sub-alpine grasslands including some puddles. Mt Elit is South of Prongkoli which is
situated at 4.182°S, 139.317°E (A. RiEDEL, pers. communication).

Nanocyphon intricatus, sp. n.
(Figure 44)

MATERIAL STUDIED

Holotype &, 7 & paratypes: Irian Jaya: Jayawijaya Larye (pr.Langda) 26.8.1992
2200-2600 m leg. A Riedel; 1 & paratype, Irian Jaya: Jayawijaya Wamena, Jiwika
[3.8°S, 138.85°E; Gazetteer] 29.9.1992 leg. A.Riedel 2300m.

DESCRIPTION

Habitus. BL 1.6—1.9 mm, BL/ BW ~ 1.6, same stout shape as N. papuanus. The
specimens are reddish to reddish brown. Their light colour probably indicates that the
specimens were recently emerged.



186 PETER ZWICK

41-45, male genitalia of Nanocyphon spp. 41 — N. australicus sp. n., tip of 7" sternite and protracted geni-

talia, dorsoventral view (holotypus). 42—45, penes in ventral view. 42 — N. riedeli sp. n.; 43 — N. papuanus

sp. n.; 44 — N. intricatus sp. n.; 45 — N. pumilus sp. n. All to same scale. mp, median plate; pa, pala; pe,
paramere; tn, tegmen; tr, trigonium
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Male. Trigonium stouter than in the congeners. Distance of trigonium tip from
apex of parameres about the same as distance of the latter from narrow tip of median
sclerite. A subterminal ventral tooth on straight apex of trigonium. Contour of copula-
tory organ laterally angular, widest point a little closer to front edge of tegmen than to
apices of parameres. Parameres stout, straight, with a small cap-like extension at tip,
the external tooth distinctly subterminal.

Female. Not known.

ETymoLoGY

The Latin specific name (= embarrassed) alludes to my initial embarrassment
regarding the separation of the related species. N. intricatus seems to occur over some
distance along the Baliem-Valley in Irian Jaya, from near Jiwika [approximately 3.933°S,
138.962°°N] to near Langda [approximately 4.633°E, 13.633°N].

Nanocyphon pumilus, sp. n.
(Figure 45)

MATERIAL STUDIED
Male holotype, Irian Jaya: Prov. Monokwari, Ransiki>Anggi 16.8.1991, 1850-2050
m, leg. A.Riedel [Ranasiki: 1.5°S, 134.1667°E; Gazetteer] (SMNS).

DESCRIPTION

Habitus. BL 1.2 mm. Stout, BL/BW ~ 1.6. HCW 55% of maximum body width.
Entirely light reddish brown, elytra a little darker than fore body. Punctures on head
and elytra very large, those in middle of pronotum a little finer.

Male. Apex of median sclerite plate shaped like an arrowhead. The trigonium is
short, about 3/5 the length of the plate. Parameres slender, subterminally additionally
narrowed, the slender curved apex pointing sideways.

Female. Unknown.

ETymOLOGY
Latin pumilus designates a dwarf.

DISTRIBUTION
Known only from the type locality on the Jazirah Doberai Peninsula (Vogelkop)
of Irian Jaya.

Nanocyphon tardus (KLAUSNITZER, 1980), new combination

Only the holotype from New Guinea, Lake Habbema [~ 4.134°S, 138.557°E], is
known (KrausniTzER 1980a). Incompletely known, detailed comparison presently not
possible. Identity with any of the other species can nevertheless be excluded on the
following grounds:
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¢ BL 1.4 mm, probably measured including the head: too small to be C. austra-
licus or C. papuanus

*  Size similar to C. pumilus but penis simply pointed (KLAusNITZER 1980a, his
fig.15), not shaped like an arrow-head.

The holotype (in RMNH, Leiden) can presently not be located (J. A. J. M. Huig-
BREGTS, in a letter).

ACKNOWLEDGEMENTS

My colleagues B. KrausniTzer (Dresden), R. Ruta (Wroctaw), C. H. S. WaTTs
(Adelaide), and H. Yosuitomr (Matsuyama) read early drafts and are sincerely thanked
for helpful comments and criticism. C. WarTs also improved my English. A. RiEDEL
(Staatliches Museum fiir Naturkunde Karlsruhe) provided important locality information
for material he collected in Irian Jaya (deposited in SMNS). I am grateful to persons
who lent me specimens from collections in their charge or provided information (in
alphabetical order): D. R. Britton and D. SmitH (AMS), J. A. J. M. HUIGBREGTS (Ri-
jksmuseum van Natuurlijke Historie Leiden), P. Hupson (SAMA), R. LEscHEN (New
Zealand Arthropod Collection, Auckland), C. LamBkIN and J. BARTLETT (Brisbane)
who mediated loans from BQCC and QPIM, R. MARCHANT (MV), W. SCHAWALLER
(SMNS), M. UHLIiG, B. JAEGER and J. FriscH (Zoologisches Museum der Humboldt
Universitit, Berlin), and T. WEIR and C. LEManN (ANIC). My wife, HEIDE Zwick, was
endlessly patient with me, supported me in many ways, and did excellent proofreading,
for which I thank her cordially. Thanks are extended to the editorial team of Genus
for last minute help.

REFERENCES

ARMSTRONG, J.W.T., 1953. On Australian Helodidae (Coleoptera). 1. Descriptions of new genera and species.
1. Proc. Linn. Soc. New South Wales, 78: 19-32.

BrackBurn, T., 1892. Notes on Australian Coleoptera with descriptions of new species. Part X. Proc. Linn.
Soc. New South Wales, 6 (1891): 479-550.

Gazetteer, Papua Insects Foundation. http://www.papua-insects.nl; last accessed 27.5.2013

ICZN, International Code of Zoological Nomenclature, Fourth Edition. http://www.nhm.ac.uk/hosted-sites/
iczn/code/; last accessed 20.2.2013

KLAUSNITZER, B., 1973a. Neue Arten der Gattung Cyphon Payk. aus Siidostasien. Reichenbachia, 14: 233-
235.

—, 1973b. Zur Kenntnis der Cyphon-Fauna der Philippinen, Sumbawas, Neuguineas und des Bismarck-
Archipels (Col., Helodidae). Folia entomol. Hung., 26: 97-110.

—, 1980a. Neue Arten der Gattung Cyphon PAaykuLL von Sumatra und Neuguinea (Col., Helodidae). Entomol.
Berichten, 40: 169-175.

—, 1980b. Eine neue Art der Gattung Cyphon PavkuLL von Neukaledonien (Coleoptera, Helodidae). Folia
Entomol. Hung., 33: 95-96.

—, 1980c. Zur Kenntnis der Helodidae des Himalaja-Gebietes (Col.). Entomol. Basiliensia, 5: 195-214.

—, 2006. Arten der Gattung Cyphon PayxuLL, 1799 mit entwickeltem 8. Sternit und Beschreibung einer
neuen Gattung (Coleoptera, Scirtidae) (129. Beitrag zur Kenntnis der Scirtidae). Entomol. Nachr.
Bericht., 50: 71-77.

—,2009a. Beschreibung einer neuen Gattung der Scirtidae aus der Orientalischen Region (Coleoptera) (144.
Beitrag zur Kenntnis der Scirtidae). Beitr. Entomol., 59: 247-261.



AUSTRALIAN MARSH BEETLES 3 189

—,2009b. Insecta: Coleoptera: Scirtidae. - Stilwasserfauna von Mitteleuropa, 20/17, Heidelberg: Spektrum
Akademischer Verlag: 326 pp. + XIV.

—, 2009c. Zur Kenntnis der Cyphon-Fauna von Nepal (Coleoptera, Scirtidae) (152. Beitrag zur Kenntnis
der Scirtidae). Entomologische Nachrichten und Berichte, 53: 249-252.

—,2009d. Beschreibung einer neuen Gattung der Scirtidae aus der Orientalischen Region (Coleoptera) (144.
Beitrag zur Kenntnis der Scirtidae). Beitridge zur Entomologie, 59: 247-261.

—, 2012. Zur Kenntnis von Hydrocyphon L. REDTENBACHER, 1858 und Cyphon PaykuLL, 1799 aus Nepal
und der Orientalischen Region (Insecta: Coleoptera: Scirtidae). (169. Beitrag zur Kenntnis der
Scirtidae), in: HARTMANN & WEIPERT (eds.) Biodiversitit und Naturausstattung im Himalaya IV,
Erfurt, pp. 329-347.

KrausniTzer, B., Yosuiroms, H., 2003. Notes on Some Homonyms and Synonyms of the Scirtid Species
(Coleoptera, Scirtidae). Elytra, Tokyo, 31: 93-95.

LAWRENCE, J. F., Yosuitomi, H., 2007. Nipponocyphon, a new genus of Japanese Scirtidae (Coleoptera) and
its phylogenetic significance. Elytra, Tokyo, 35: 507-527.

LEea, A. M., 1910. On some Tasmanian cave-inhabiting beetles. Tasmanian Naturalist 2: 53—58.

Nvuorm, T., 1948. Studien iiber die Familie Helodidae III. Neue paldarktische Arten der Gattung Cyphon
Pavk. Arkiv for Zoologi, 41A, 4: 1-7, plates I-V.

—, 1955. Die mitteleuropdischen Arten der Gattung Cyphon Pavk., in: Horion, A., Faunistik der
mitteleuropdischen Kéfer. Band IV: Sternoxia (Buprestidae) Fossipedes, Macrodactylia, Brachymera.
Entomologische Arbeiten aus dem Museum Frey, Sonderband, Tutzing b. Miinchen, pp. 251-267,
plates I-VII.

—, 1969. Uber Bau und Funktion der Kopulationsorgane bei den Cyphones (Col. Helodidae) Studien iiber
die Familie Helodidae. X. Entomol. Tidsskr., 90: 233-271, plates I-VII.

—, 1972. Zur Morphologie und Funktion des Helodiden-Aedoeagus (Col.). Entomol. Scand., 3: 81-119.

—, 2000. New species, taxonomic notes, and genitalia of New Zealand Cyphon (Coleoptera: Scirtidae).
New Zealand Entomol., 22: 45-67.

—, 2002. Scirtes japonicus KIESENWETTER and its allies, with descriptions of Scirtes ussuriensis n. sp.
(Coleoptera, Scirtidae). Entomol. Blitt., 98: 49-60.

Pavkutt, G., 1799. Fauna Suecica; Insecta (Col.) Upsaliae, Edman, Vol. 2: 234 pp.

Pic, M., 1918. Nouveautés diverses. Mélanges Exotico-Entomologiques, 29: 7-24.

Rurta, R., 2010. Revision of the genus Calvarium Pic, 1918 (Coleoptera: Scirtidae). Part 1. Redescription of
the genus and catalogue of described taxa. Ann. Zool. (Warszawa), 60: 341-350.

Warts, C.H.S. (2010) Revision of Australian Prionocyphon REDTENBACHER (Scirtidae: Coleoptera).
Transactions of the Royal Society of South Australia, 134, 53-88.

Warts, C. H. S.,2011. Revision of Australian Scirtidae of the Genera Chameloscyphon Gen. Nov., Daploeuros
Gen. Nov., Dasyscyphon Gen. Nov., Eurycyphon Gen. Nov., Macrodascillus CARTER, Petrocyphon
Gen. Nov. and Spaniosdascillus Gen. Nov. (Coleoptera). Transactions of the Royal Society of South
Australia, 135, 66-110.

Yosnirtomi, H., 1997. A revision of the Japanese species of the genera Elodes and Sacodes (Coleoptera,
Scirtidae). Elytra, Tokyo, 25: 349-417.

—, 2005. Systematic revision of the family Scirtidae of Japan, with phylogeny, morphology and bionomics
(Insecta: Coleoptera, Scirtoidea). Japan. Journ. Syst. Entomol. Monographic Series, 3: 1-212.

—,20009. Scirtidae of the Oriental Region, Part 11. Notes on the Cyphon coarctatus species group (Coleoptera),
with descriptions of new species. Japan. Journ. Syst. Entomol., 15: 101-128.

Zwick, P., 2012. Australian Marsh Beetles (Coleoptera: Scirtidae). 1. Additions to genus Petrocyphon.
Entomol. Blitter und Coleoptera, 108: 159-180.

—, 2013. Australian Marsh Beetles (Coleoptera: Scirtidae). 2. Pachycyphon, a new genus of presumably
terrestrial Australian Scirtidae. Zootaxa, 3626(3): 326-344.



