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A new species of Celatoblatta cockroach that coincides with
the distribution of kauri forests in New Zealand

Mary Morgan-Richards ¢ and Steven A. Trewick

Ecology Group, SFTNS, Massey University Manawata, Palmerston North, New Zealand

ABSTRACT ARTICLE HISTORY

A new species of Blattidae cockroach is described from northern Received 11 April 2025
Aotearoa New Zealand. Celatoblatta kauri sp. nov. can be Accepted 22 June 2025
distinguished from similar conspecific species by its distinctive First published online 17 July
facial markings. The recorded distribution of Celatoblatta kauri sp. 2025

nov. matches .tha.\t of the historic distribution of kauri forest KEYWORDS

(Agathis australis) in northern New Zealand. Aotearoa; biodiversity;

Blattidae; Celatoblatta;
Zoobank LSID: urn:sid:zoobank.org:pub:93794424-1A7B-4CCA- cockroach; Polyzosteriinae

A7A1-A303BCESEACA.

Introduction

Aotearoa New Zealand is home to a radiation of approximately 18 endemic species of Blat-
tidae cockroach in the genus Celatoblatta Johns, 1966 that was established for them. The
New Zealand Celatoblatta species are not closely related to species from Papua New
Guinea and Australia that have subsequently been assigned to this New Zealand genus
(Malem et al. 2023). No new cockroach species have been described from New Zealand
since the monograph by Peter Johns in 1966. However, Johns (1966) did refer to four
endemic Celatoblatta taxa not described due to lack of material and an inability to
match male and female specimens. Since then, two undescribed Celatoblatta species
from Fiordland were the focus of a postgraduate thesis (Bolton 1976) and one undescribed
alpine Canterbury Celatoblatta species was included in a phylogeny of the southern
members of the genus (Chinn and Gemmell 2004). In addition to these undescribed
species, two taxa morphologically similar to C. undulivitta (Walker 1868) from northern
New Zealand were included in keys (Johns 1966). Adults of Celatoblatta undulivitta have
well developed tegmina that meet each other at the midline and extend to the first abdomi-
nal tergite (Figure 1A). This trait distinguishes it from three forest species found in North
Island: C. sedilotti (Bolivar 1883), C. subcorticaria Johns 1966; C. vulgaris Johns 1966. The
inclusion of northern Celatoblatta specimens in a phylogenetic hypothesis using mtDNA
sequences confirmed the presence of the additional undescribed taxa in this genus that
Johns (1966) recognised (Goldberg and Trewick 2011; Morgan-Richards et al. 2023).
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Figure 1. A, Phylogenetic hypothesis of 16 species of New Zealand Celatoblatta cockroach based on
Maximum Likelihood analysis of mtDNA sequences (610 bp of COI) implementing best fit model TIM
+ F + G4 and mid-point rooting. Scale bar represents number of DNA substitutions per site. Bootstrap
values >50% are indicated at nodes. Data from Goldberg and Trewick (2011). Inset shows two distinct
forms of tegmina of adult Celatoblatta: blue box = large tegmina, pink box = small tegmina. B, Distri-
bution of two morphologically similar New Zealand Celatoblatta cockroach species in North Island.
Celatoblatta kauri sp. nov. (orange spots) has a distribution similar to historic kauri (Agathis australis)
forest range (green shading) and overlaps with widespread Celatoblatta undulivitta (blue spots).

Four Northland lineages of Celatoblatta with well-developed tegmina were resolved
(Goldberg and Trewick 2011; Figure 1A). With increased sampling from North Island,
we can now distinguish males and females of Celatoblatta kauri sp. nov. from
C. undulivitta and the other undescribed lineages. We do not have adult female specimens
of the taxa restricted to the Far North, so they are left undescribed.

Materials and methods

All specimens were collected by hand and preserved in 95% ethanol. Holotype and para-
type are lodged with Museum of New Zealand Te Papa Tongarewa (MONZ), and other
material is part of the insect collection at Massey University Manawata (MPN). Speci-
mens were examined using an Olympus SZX7 stereomicroscope with an attached
SC100 digital camera. Photographs were stacked with Adobe Photoshop software to
create images. Genitalia removed from adult males were cleared in 10% Potassium
hydroxide (KOH) for 25 mins before photographing.

Twenty-seven DNA sequences were download from GenBank representing 12
described New Zealand Celatoblatta species plus four unassigned: accession numbers
JN409645, JN409646, JN409657, ]N409659, ]N409662, ]N409663, ]N409665, ]N409666,
TN409668, TN409669, JN409671-JN409673, JN409675, TN409676, JN409679, TN409682,
JTN409683, JN409685-JN409687, JN409689 and JN409692-JN409696. Sequence align-
ment and analysis used DNADynamo (Blue Tractor Software Ltd) with Maximum Like-
lihood analysis in iQ-Tree2 through IQ-Tree tools (Trifinopoulos et al. 2016; Minh
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et al. 2020) using model selection (Kalyaanamoorthy et al. 2017) and ultrafast bootstrap-
ping (Hoang et al. 2018).

Systematics

Class: Insecta

Order: Blattodea Latreille, 1810
Family: Blattidae Latreille, 1810
Genus: Celatoblatta Johns, 1966

Celatoblatta kauri sp. nov.
Figure 2A, B, C, D, E, F, G, H, L. Figure 3A, B, C, D. Figure 4A, B, C, D

Diagnosis

Flightless gold/brown/black cockroach of native forest in Northern New Zealand. Adults
(~15 mm long) have large square tegmina (Figure 2A, G), meeting each other at the
dorsal midline of the thorax and extending to and partly or completely covering the
first abdominal tergite. Morphologically similar to C. undulivitta but adult male can
be distinguished by pit (tergal gland) in dorsal surface of abdominal tergite-1
with medial ridge without hairs (Figure 3C, D), cerci with pale blunt apex, style straight
(without curve). Black colour marks on a pale face form a pair of stripes between the base
of antennae (socket), running from the vertex (top of head) to clypeus (Figure 2C, I). In
contrast, the face of C. undulivitta is pale between antennae sockets (Figure 2J).

Etymology

Named for the species’ distribution which matches that of the natural range of kauri
(Agathis australis) which formed the principal canopy tree of lowland forest north of
38°S latitude in New Zealand prior to forest removal by humans (Figure 1B).

Material examined
Holotype

NEW ZEALAND e« &, adult; Auckland, Tawharanui Peninsula (Lat/Lon: -36.37341,
174.84361), inaturalist.nz/observations/260416418, 2 Feb 2025, Shaun Lee leg.
[MPN_CK496] museum code MONZ AI.083185 (Figure 2A, B, C, D, E, F).

Paratype

NEW ZEALAND e« 1 @, adult; Coromandel Peninsula, Waiomu Track (—37.02613,
175.53704), 19 Dec 2004, Julia Goldberg leg. [MPN_CK80] museum code MONZ
A1.083186 (Figure 2G, H).
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A

Figure 2. Celatoblatta kauri sp. nov. A, Adult male dorsal view (holotype). B, Male ventral view. C, Face
with distal segment of maxillary palps circled. D, Posterior margin of male tegmina and pit in abdomi-
nal tergite-1. E, Male terminalia (dorsal view) with suranal plate and cerci. F, Male terminalia (ventral
view) centre of posterior margin of subgenital plate circled. G, Adult female dorsal view (paratype). H,
Female ventral view. I, Diagnostic black markings on face of Celatoblatta kauri sp. nov. J, Face of Cela-
toblatta undulivitta.
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2 mm & A
§ Ventral femoral spines

C Medial ridge

Figure 3. Celatoblatta kauri sp. nov. A, Adult male profile with ventral spines of mid-femur circled. B,
Tarsi of hind leg. C, Dorsal surface of male showing first tergite with specialised pit. D, Hair-lined pits
house tergal glands.

Other material

NEW ZEALAND - 1 & adult; Tawharanui Peninsula (—36.37341, 174.84361), 2 Feb
2025, Shaun Lee leg. [MPN_CK495]. « 23 adults; Aotea Great Barrier Island (—36.220,
175.296), 12 Feb 2025, Shaun Lee leg. [MPN_CK519, CK520]. «1 & adult; Piha
(—36.9507, 174.4858), 6 April 2025, Shaun Lee & Amanda Choy. «1 3 adult; Coromandel
Peninsula, Stony Bay (—36.5088, 175.4209), 4 Jan 2007, Steven Trewick & Esta Chappell
leg. [MPN_CK157]. « 1 @ adult; Northland, Cape Brett (—35.1907, 174.3096), inatura-
list.nz/observations/102126117, 26 Nov. 2021, Danilo Hegg leg. [MPN_CK-401]. 1 &
juvenile; Karikari Peninsula, Matai Bay (—34.8296, 173.4073), 1 Aug 1997, Mary
Morgan-Richards leg. [GenBank: JN409687; CK069]. « 1 & adult; Bay of Islands,
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Style Cercus
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Figure 4. Male genitalia of two New Zealand cockroach species. A, Adult male Celatoblatta kauri sp.
nov. [MPN_CK519] dorsal view. B, Celatoblatta kauri sp. nov. [MPN_CK519] ventral view. C, Genitalia
removed from Celatoblatta kauri sp. nov. [MPN_CK566] dorsal view. D, Genitalia removed from Cela-
toblatta kauri sp. nov [MPN_CK566] ventral view. E, Adult male Celatoblatta undulivitta [MPN_CK553]
dorsal view. F, Celatoblatta undulivitta [MPN_CK553] ventral view. Sclerotized elements (phallomeres)

are labelled following Luo et al. (2025) but homology is not assumed. Right sclerite-1 =R1, Left scler-
ite-3 = L3, Left sclerite-4 = L4. Scale bar=0.5 mm.

Paihia (—35.2995, 174.1018), 4 May 2002, Steven Trewick & Mary Morgan-Richards leg.
[CK46.1]. « 1 & adult; Coromandel Peninsula, Waihi (—37.3982, 175.8468), inatura-
list.nz/observations/280177146, 11 May 2025, Danilo Hegg leg. [MPN_CK566]. « 1 @
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adult; Coromandel Peninsula, Waihi (—37.3982, 175.8472), inaturalist.nz/observations/
280177145, 11 May 2025, Danilo Hegg leg. [MPN_CK567], inaturalist.nz/observations/
269000823.

Description

Size. Adults about 15 mm long and 7 mm wide (Figure 2A, B, G, H, Figure 3A).

Head. Black/brown colour marks on face form pair of stripes between base of anten-
nae (socket), running from top of head (vertex) past frons to clypeus (Figure 2I). These
black stripes are not seen on the face of other North Island Celatoblatta species (Figure
2L, J). Distal segment of maxillary palps darker than preceeding segments (Figure 2C).

Thorax. Tegmina/elytra square, without trace of venation, covering meso- and meta-
nota and reaching and partly or completely covering first abdominal tergite (Figure 2A,
G). Wings thin, short, fused to metanotum but distinctly outlined, no venation.

Legs. Legs typical blattid form. Femoral ventral spines: fore 7-10 (prolateral), 2 (retro-
lateral), mid: 7 (prolateral), 6 (retrolateral), hind: 6-8 (prolateral), 5-6 (retrolateral).
Metatarsi of hind leg equal in length to following tarsal segments, pulvilli small, metatarsi
with two ventral rows of spinules, other tarsal segments with at least one spinule on each
side of pulvillus (Figure 3B). There are normally five tarsal segments but specimens are
known with four on one leg and five on the other (e.g. inaturalist.nz/observations/
269000823).

Abdomen. Male: first abdominal tergite with hair-lined double pit (pocket-like tergal
gland; Figure 2D, Figure 3D), the central ridge without hairs (Figure 3C); corners of
abdominal tergites-6 and 7 weakly acute. Female: abdominal tergite-7 corners distinctly
produced, acute. Dorsal colour of tergites with pale spots or blotches as seen in C. vulgaris
(Figure 2G).

Terminalia. Male: suranal plate rectangular (Figure 2E) scattered short setae on top
and posterior edge; cerci elongate, tips blunt and pale, smooth dorsally, many hairs on
ventral surface which is more pigmented than dorsal surface; subgenital plate simple,
posterior edge with central rise (Figure 2F), few setae. Styles tapering straight. Genitalia
asymmetrical as for Blattinae (Figure 4). Female: suranal plate (Figure 2G) truncate, the
hind edge emarginate; cerci sharply pointed (Figure 2H).

Biology. Nocturnal arboreal species found under tree bark during the day. Present in
lowland native forest habitats in Coromandel Peninsula, Auckland and in Northland as
far north as Karikari Peninsula (Figure 1B). Distribution matches that of historic kauri
forest distribution, where Celatoblatta kauri sp. nov. is sympatric with the morphologically
similar Celatoblatta undulivitta as well as two species with small tegmina; C. sedilotti and
C. vulgaris. The northern Celatoblatta species with large tegmina are related but this trait
may not be phylogenetically informative (Figure 1A). In adult males the square tegmina
cover hair-lined pits in their 1st tergite which probably house tergal glands analogous to
those on the 7th and 8th tergites of Blatella germanica (Linnaeus 1767). In many cockroach
species the specialised tergite of males produces both volatile chemical attractants and a
glandular secretion. During mating the receptive female places her mouthparts in this
region of the male to acquire a nuptial gift (Roth 1969; McPherson et al. 2022). Male geni-
talia of Blattinae cockroaches are asymmetrical and variation in the chitinous structures
that are responsible for spermatophore transfer can be diagnostic for some species and
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genera (Luo et al. 2025). However, variation in both the identity of elements of the male
genitalia and the terms and codes used to refer to each element (e.g. phallomere, sclerite,
epiphallus), as well as the great array of forms, make comparative studies challenging
(Grandcolas 1996; Klass 1997; Luo et al. 2025).
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