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Abstract. The nasutiform wood-feeding termite Niuginitermes liklik Roisin & Pasteels, 1996 is recorded for the first
time from the Philippines. The genus and species were originally described from Papua New Guinea, a distance of
some 3,300 km from the new record. We compare external and internal characters of the soldier and large worker
castes from the Philippines with the original description of N. /iklik. To date, there are 54 described termite species
present in the Philippines.
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Introduction

Of the approximately 3,000 described termite species worldwide (Krishna et al.2013), 53 species
were recorded from the Philippines (Constantino 2020). These comprise of 16 genera including Bulbit-
ermes Emerson, 1949, Coptotermes Wasmann, 1896, Cryptotermes Banks, 1909, Glyptotermes Froggatt,
1897, Grallatotermes Emerson, 1949, Heterotermes Froggatt, 1897, Incisitermes Krishna, 1961, Lacessiti-
termes Krishna, 1968, Macrotermes Holmgren, 1910, Microcerotermes Silvestri, 1901, Nasutitermes Dudley,
1890, Neotermes Holmgren, 1911, Odontotermes Holmgren, 1910, Pericapritermes Silvestri, 1914, Prorhi-
notermes Silvestri, 1909, and Schedorhinotermes Silvestri, 1909. Under these genera, six species are con-
sidered important structural pests. These include the Asian Subterranean Termite (Coptotermes gestroi
Wasmann, 1896), Mound-building Termite (Macrotermes gilvus Hagen, 1858), Luzon Point-headed Ter-
mite (Nasutitermes luzonicus Oshima, 1914), Los Bafios Termite (Microcerotermes losbanosensis Oshima,
1914), and the drywood termites (Cryptotermes dudleyi Banks, 1918 and Cr. cynocephalus Light, 1921)
(Acda 2004). All the pest species are subterranean with the exception of the wood-nesting . dudleyi
and Cr. cynocephalus. The Philippine archipelago is divided into three major islands, namely Luzon,
Visayas, and Mindanao, and a total of at least 7,641 islands. In the Philippines (300,000 km?), there is
still big gaps in data in terms of the number of undescribed insects (Linnaean shortfall), especially ter-
mites, and their geographical distribution in the country (Wallacean shortfall). For example, Malaysia
(330,621 km?) and Indonesia (1,904,569 km?) are home to 221 and 242 termite species, respectively
(Constantino 2020). One possible reason for this big gap in the Philippines includes the limited sam-
pling effort in most areas of the country. Herein, we report the occurrence of Niuginitermes liklik Roi-
OPEN aACCESS sin & Pasteels, 1996 as the 54 termite species from the Philippines. This species was previously only
known from Papua New Guinea; since its original description in 1996, no new locality of N. iklik has
Academic editor: Abdul Hafiz Ab Majid ever been recorded.
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Figure 1. Locality map of Niuginitermes liklik.
Red circle denotes new record of locality from
the Philippines and yellow circles denote origi-

nal localities from Papua New Guinea.

using Keyence VHX-7000 digital microscope (manufactured by Keyence Corporation of America, IL,
USA). The abdomen of major worker was dissected and gut architecture was provided. The enteric
valve armature (EVA) of the large worker was dissected and mounted using the protocol of Almei-
da-Azevedo et al. (2023). Details of the old and new localities of N. liklik are listed in Table 1. The map
(Figure 1) was produced using R (R Core Team 2026). Spatial data were processed and visualized using
“sf", “terra”, and “ggplot2” packages for spatial handling, raster analysis, and map production (Wick-
ham 2016; Pebesma 2018; Hijmans 2023). Country boundaries were obtained from the Natural Earth
dataset (Natural Earth 2024) while elevation data were derived from SRTM-based global digital eleva-
tion models accessed through the “elevatr” package (Farr et al. 2007).
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Table 1. Localities of Niuginitermes liklik in Papua New Guinea and Philippines

No. Country Locality Collection date Coordinates Elevation (m)

1 Papua New Guinea Morehead, Western Province 25.111.1989 08°43'00"S, 141°39'00"E 27

2 Papua New Guinea Wipim, Western Province 30.111.1989 08°47'28"S, 142°52'08"E 65

3 Papua New Guinea Lake Murray, Western Province 227.1990 06°52'33"S, 141°30"16"E 12

4 Papua New Guinea Roku, Central Province 1V.1962 09°27'32"S, 147°05'26"E 16

5 Philippines Los Bafios, Laguna 29.X11.2025 14°09'38"N, 121°14'17"E 81
Niuginitermes liklik Roisin & Pasteels, 1996
Figures 2-7

New record. PHILIPPINES — LAGUNA PROVINCE * Los Bafios, University of the Philippines Los Bafios;
14°09'38"N, 121°1417"E; 81 m elev.; 29.XI1.2025; JEI De Luna leg.; UFTC ASA 369; 20 soldiers, 30 workers.

Identification. The identification of N. /iklik was confirmed by the matching combination of morpho-
logical characters of both the soldier and worker castes provided in the original description by Roisin
and Pasteels (1996). In the monomorphic soldier, these include the head capsule coloration (orangish
with darker nasus) and shape (slightly flattened on sides and posterior), points on the mandibles,
antennae with 12 articles (the third thinnest), and pilosity (four long setae at base of rostrum, four on
vertex, two on the sides, laterally situated, and many shorter scattered hairs) (Figure 2).
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Figure 2. Niuginitermes liklik soldier head cap-
sule. A. Dorsal view. B. Lateral view. C. Ventral
view. Scale bars: 0.5 mm.

In the dimorphic worker, the dentition of the large worker, depicted by Roisin and Pasteels (1996),
is identical to Figure 3. The left mandible index of the large worker is equal to 0.45 in both Roisin and
Pasteels (1996: fig. 99) and herein (Figure 3). The enteric valve armatures are congruent in both Roisin
and Pasteels (1996: fig. 100) and herein (Figure 4). The gut configuration in our specimens (Figure 5)
is identical to the Niuginitermes generic description (Roisin and Pasteels 1996: fig. 90). Our material
matches that described by Roisin and Pasteels (1996: 574): “Mixed segment long, mesenteric exten-
sion on external side of gut curve, attached to remainder of mesenteron by wide dorsal peduncle.
Colon long, starting backwards from top of paunch, then following a three-dimensional S formed
by two 180° curves, forward then downwards, followed by an almost straight segment towards the
rectum”. The long colon of the worker (Figure 6) is emphasized as the distinguishing character for the
genus Niuginitermes.

The whole representative soldier and large worker are shown in Figure 7. The measurements of N.
liklik soldiers and large workers for Roisin and Pasteels (1996) and the Philippine specimens are given
in Tables 2 and 3, respectively.
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Figure 3. Niuginitermes liklik mandibles of
large worker. Scale bar: 0.2 mm.

Figure 4. Niuginitermes liklik large worker en-
teric valve armature (EVA). Scale bar: 0.2 mm.

Attachment
to paunch

Distal ring
of spiny areas

Proximal ring
..~ of spiny areas
0.2 mm ;

Table 2. Measurements (mm) of Niuginitermes liklik soldiers from Roisin and Pasteels (1996) and from the Philippines.

Roisin and Pasteels (1996) (n = 18) De Luna (n=15)
Parameters
Range Average Range Average

HLR Head capsule total length 1.151-1.289 1.226 1.11-1.22 1.17
RL Rostrum length 0.480-0.579 0.527 0.43-0.52 0.49
HWmax Maximum head width 0.621-0.701 0.669 0.61-0.66 0.64
RW (half L) Rostrum width (at half length) 0.080-0.096 0.088 0.07-0.09 0.08
HHmax Maximum head depth 0.428-0.514 0.480 0.41-0.48 0.44
HTL Hind tibia length 0.694-0.766 0.734 0.61-0.78 0.69
HHmin Head depth at constriction — — 0.36-0.47 0.41
HWmin Head width at constriction — — 0.57-0.62 0.59
HLr Head capsule length without rostrum — — 0.63-0.70 0.68
RW Rostrum width (base) — — 0.15-0.20 0.17
RH Rostrum depth — — 0.15-0.19 0.16
ML Mandible length — — 0.07-0.13 0.11
PML Postmentum length — — 0.09-0.20 0.12
PMW Postmentum width — — 0.24-0.28 0.26
PL Pronotum length — — 0.26-0.43 0.35
PW Pronotum width — — 0.37-0.42 0.39
PH Pronotum height — — 0.39-0.47 0.43
HFL Hind femur length — — 0.32-0.57 0.47
TBL Total body length — — 2.51-3.51 3.19
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Table 3. Measurement (mm) of Niuginitermes liklik 1arge workers from Roisin and Pasteels (1996) and from the Philippines.

Roisin and Pasteels 1996 (n=12) This study (n=12)
Parameters
Range Average Range Average

HWmax Maximum head width 0.79-0.804 0.797 0.78-0.88 0.83
HL Head length — — 0.77-0.92 0.85
HH Head depth — — 0.38-0.48 0.43
LL Labrum length — — 0.12-0.22 0.18
W Labrum width — — 0.35-0.39 0.37
HWmin Head width at constriction — — 0.75-0.84 0.79
PW Pronotum width — — 0.35-0.46 0.41
PH Pronotum height — — 0.45-0.51 0.49
PL Pronotum length — — 0.25-0.36 0.31
PML Postmentum length — — 0.14-0.24 0.19
PMW Postmentum width — — 0.18-0.26 0.21
HFL Hind femur length — — 0.46-0.63 0.55
HTL Hind tibia length — — 0.60-0.70 0.67
TBL Total body length — — 3.14-3.55 3.38

Figure 5. Gut architecture of Niuginitermes lik-
lik major worker. Abbreviations: C, Crop; G, Giz-
zard; M, Mesenteron; MS, Mixed Segment;

P1, Proctodeal 1; P2, Proctodeal 2 or enteric
valve; P3, Proctodeal 3 or paunch; P4, Procto-
deal 4 or colon; P5, Proctodeal 5 or rectum.

scale bar: 0.5 mm. Dorsal View Lateral (Left) View Ventral View Lateral (Right) View

Figure 6. Gut architecture of Niuginitermes
liklik major worker exposing the long colon.
Abbreviations: C, Crop; G, Gizzard; M, Mes-
enteron; MS, Mixed Segment; P1, Proctodeal
1; P2, Proctodeal 2 or enteric valve; P3, Proc-
todeal 3 or paunch; P4, Proctodeal 4 or
colon; P5, Proctodeal 5 or rectum. Scale bar:
0.5mm.
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Figure 7. Niuginitermes liklik. A. Large worker.
B. Soldier. Scale bar: 1 mm.

Discussion

This is the first record of Niuginitermes liklik outside of Papua New Guinea. There is approximately
3,300 km (Figure 1) between the original locality (Morehead, Western Province, Papua New Guinea),
where N. fiklik was first described, and the new locality in Los Bafios, Laguna Province, Philippines.
Both regions are classified as tropical rainforest according to the Kdppen-Geiger climate classification
(Beck et al. 2023).

In the Philippines, there is very limited sampling effort in the area where N. /iklik was collected.
There are only few termite specimens collected from Los Bafios, and no detailed sampling protocols
were discussed in the literature (Oshima 1914, 1916; Light 1921a). In general, more than half of the
described species recorded in the Philippines were discovered by S.F Light; the majority of these were
collected in the Luzon Islands, some from the Visayas Islands, and a very few from Mindanao Islands
(Light 1921b, 1929, 1930; Light and Wilson 1936). Other discoveries were contributed by M. Oshima
from the collections of Mr. Kanehira and C.F. Baker (Oshima 1914) and R.C. McGregor (1916, 1917,
1920). Most collections cited in Oshima's (1914, 1916) papers came from Laguna, Manila, and Antique.
From this body of work, collection details were sometimes missing and sampling protocols were not
provided. On the other hand, the geographical distribution of subterranean termites (M. gilvus, Nasu-
titermes spp., M. losbanosensis, C. gestroi, and Cryptotermes sp.) were studied in three regions of Luzon
Island (Acda 2013), but this study was limited to only three of the eight regions of the island, and
it focused only on subterranean termite pests. Thus, there is a need to conduct extensive surveys
throughout the whole country to advance termite research in the Philippines.

Possible movements of . liklik from one location to another were also discussed in this paper. It is
suggested that N. /iklik could be a wood-feeding termite because the premolar tooth in the worker's
left mandible resembles a chisel of a carpenter’s plane tool (Deligne 1999). In terms of this possible
dispersal of termites, natural forces and, in some cases, human forces drive biogeography. There are
records of anthropogenic transport of wood-feeding termites (Evans 2011). For example, Scheffrahn
(2023) suggested the Coptotermes formosanus Shiraki, 1909 was established in Japan via ancient mari-
time travel. Termite dispersal is also influenced by their diet, which implies that wood-feeding termites
have greater ability for dispersal than soil-feeding termites based. Wood-feeding termites are more
efficient in transoceanic dispersal, probably due to their ecology. They can be dispersed through dead
branches, nest in pieces of wood, and in rafts of washed-up branches following typhoon events (Helle-
mans et al. 2022). We speculate possible scenarios that explain the record of this species in the Philip-
pines: either N. liklik has been part of the long-established termite fauna and was found only recently
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due to insufficient sampling effort, or it was passively dispersed over water via natural or anthropo-
genic means. Although there is no direct evidence that N. /iklik was introduced via plant materials and
wood rafts, we suspect anthropogenic dispersal, since the Philippines and Oceania (including Papua
New Guinea) were part of early maritime trade networks. Plants, like sugarcane, were introduced to
Indonesia, China, and India from New Guinea (Amano et al. 2021), and these countries (e.g. Indone-
sia) are relatively closer to the Philippine archipelago.

The morphological measurements of soldier, worker, enteric valve armatures, mandibles, and gut
architecture verify that it is indeed Niuginitermes liklik.
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