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ABSTRACT

In this paper, we described a new species, T. gui sp. nov. Wei, Wu, Zhong, & Huang, 2024, of the
genus Temnothorax Mayr, 1861 from China. The new species is closely related to T. leyeensis Zhou,
Huang, Yu, & Liu, 2010, but can be distinguished by the following characters: (1) Head with sculpture is
simpler and lustrous, with relatively sparse and fine reticulated sculpture throughout. (2) Promesonotum
in dorsal view only irregularly reticulate not interspersed with fine reticulation centrally. (3) Gaster smooth
and shiny, without coarse sculpture anteriorly. (4) Colour of mesosoma reddish, instead of orange.
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INTRODUCTION

The genus Temnothorax contains 500 valid species and 33 valid subspecies
worldwide (Bolton, 2024), and was established by Mayr (1861) based on the type
species, Myrmica recedens Nylander, 1856 (= T. recedens). The size of their colonies
is generally small, with a mature colony often having only around 200 workers and
one queen (Beckers, Goss, Deneubourg, & Pasteelset, 1989). These ants frequently
use small cavities as their nesting places, such as cracks in rocks, crevices in rocks,
hollow nut shells, dead twigs, or directly in the soil. (Prebus, 2017). The species of
the genus are widely distributed throughout the northern hemisphere of the world,
including Asia, Africa, Europe, North America, and South America (Antmaps, 2024).
They are typically found in the mesic forests of the Northern Hemisphere at mid-to-high
elevations and are commonly referred to as ‘acorn ants’ or ‘rock ants’ due to their
behavior of nesting in nuts and cracks in rocks (Prebus, 2017, Prebus, 2021). The
ecological role of Temnothroax ants is generally decomposer. There is no evidence that
any of them are aggressive or active predators (Snelling, Borowiec, & Prebus, 2014).

The morphological characters of Temnothorax and the genus Leptothorax are
closely related, thus Temnothorax was considered a junior synonym or subgenus of
Leptothorax in several earlier revisions (e.g. Donisthorpe, 1943; Ogata, 1991; Bolton,
1994; Bolton, 1995) until Bolton (2003) reconsidered Temnothorax as a valid genus
and merged 8 genera into Temnothorax. Subsequently, Eguchi, Bui, & Yamane (2011)
provided a key to Vietnamese genera, including the genus Temnothorax, and Ward,
Brady, Fisher, & Schultz (2015) proposed seven other junior synonyms for Temnothorax
in a phylogenetic and evolutionary study of myrmicine ants.

In China, 62 species have been recorded (Qian & Xu, 2024). The first two species
of Temnothorax were recorded as Leptothorax by Wu & Wang (1995). Subsequently,
Wang (1998) reported Temnothorax fultonii (= L. fultonii) from Hubei Province. Zhou
(2001) reported Temnothorax spinosior (= L. spinosior) from Guangxi Province. Chang
& He (2001) described three new Temnothorax species as species of Leptothorax from
northwestern China. Huang, Chen, & Zhou, (2004) described a new species Temnothorax
hengshanensis (= L. hengshanensis) from Hunan Province. Huang & Zhou (2006)
reported 6 new recorded species of Temnothorax. Terayama (2009) described 6 new
species of Temnothorax from the Taiwan region. These studies cumulatively reported
19 species. Zhou et al. (2010) reported 8 new species and 3 newly recorded species,
and systematically summarized the ant species of this genus in China, with a key to
Chinese Temnothorax species. Later, Hamer, Lee, & Guénard (2023) described two
new species from Hong Kong and adapted the key of Zhou et al. (2010). More recently,
Qian & Xu (2024) described twenty-eight species and re-compiled a preliminary key for
Chinese Temnothorax.

In this study, we describe a new species of Temnothorax, T. gui sp. nov., from
Yunnan, China, and update the key of Qian & Xu (2024). Additionally, given the
marked changes in body size observed in the type material, we analyzed the head,
mesosoma, and waist of this new species for allometry.
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MATERIAL AND METHODS

The specimens in this study were obtained from Lijiang City, Yunnan Province,
China, and collected manually. The specimens were placed on white triangular paper
with red labels to indicate the holotype and yellow labels to indicate the paratypes.

The observation and identification of the type material were conducted using a
Phenix XSP-02 light microscope on white soft rubber. Photographs of the holotype
(Fig. 1) were taken using a Nikon D3000 digital camera attached to a Phenix Plan 4x
microscope objective under the illumination of a Panasonic HH-LT0623 removable
lamp and were processed by taking multiple photographs at different focal lengths
for stacking. Image stacking and adjustment were performed using Helicon Focus
8 and Adobe Photoshop 2021 software. Measurements were performed with an
HY-800B digital camera connected to a 0745 lens in HAYEAR software, after angular
adjustment using the pinned insect manipulator (IMp) proposed by Dupont, Price, &
Blagoderov (2015).

To investigate the presence of allometry in type material with significant body
size differences, four groups of measurements (HL-HW, HW-WL, DPW-PPW, and
PW-PPW) were selected for fitting an allometric equation (y = ax®; Huxley, 1924)
using Past 4.15 software (Hammer, Harper, & Ryan, 2001), and the goodness-of-fit
(R?) was calculated. In the allometric equation, y is the dependent variable, x is the
independent variable, a is a constant, and b is the allometric coefficient.

The standard measurements and indices mainly refer to the definitions of Qian &
Xu (2024). All measurements are expressed in millimeters (mm) and are supplemented
by the indices PI, PHI, PPI, PPHI, and WI as follows:

TL. Total Length: measured the fully stretched and extended position from the mandibular apex to the

posterior margin of first gastral tergite. Understandable as the sum of mandibular length + HL + ML + PL
+ PPL + first gastral tergite length.

HL. Head Length: straight line length of head in perfect full-face view, measured from the midpoint of
the anterior margin of clypeus to the midpoint of the posterior margin of head. If the clypeus is depressed,
the measurement is taken from the midpoint of the transverse line at the most prominent point on the outer
sides of the depression.

HW. Head Width: maximum width of head in full-face view, excluding the eyes.

SL. Scape Length: diagonal length of antennal scape, excluding the basal constriction or neck.
ED. Eye Diameter: maximum diameter of eye.

PW. Pronotal Width: maximum width of pronotum measured in dorsal view.

WL. Weber’s length or Alitrunk Length: measure the diagonal length of the mesosoma in lateral view
from the junction of the pronotum with the cervical shield to the posterior base of the metapleuron.

PL. Petiole Length: length of petiole measured in lateral view from the anterior articulation to the
posterior articulation of petiole.

PH. Petiole Height: height of petiole measured in lateral view from the ventral margin to the dorsalmost
point of the node, excluding the subpetiolar process.

DPW. Dorsal Petiole Width: maximum width of petiole in dorsal view.
PPL Postpetiolar Length: maximum length of postpetiole from dorsal view, excluding helcium.
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PPH. Postpetiolar Height: maximum height of postpetiole from the dorsalmost point of node to
ventralmost point of sternite measured in lateral view.

PPW. Postpetiolar Width: maximum width of postpetiole from dorsal view.
Cl. Cephalic Index: HW/HL x 100.

Sl. Scape Index: SL/HW x 100.

Pl. Petiolar Index: DPW/PL x 100.

PHI. Petiolar Height Index: DPW/PH x 100.

PPI. Postpetiolar Index: PPW/PPL x 100.

PPHI. Postpetiolar Height Index: PPW/PPH x 100.

WI. Waist Index: PPW/DPW x 100.

The type specimens of the new species are deposited at the Museum of Biology,
Sun Yat-sen University (SYSBM), Guangzhou, China.

RESULTS

Temnothorax gui sp. nov. (Fig. 1)

Type Material: Holotype. Worker, China, Yunnan Province, Lijiang City, Yongsheng County, Shanglama
Village, 26°54°16"N, 100°28'25”E, 2180 m alt., V-2023, Yu-Hua GU leg, En-425083 (SYSBM). Paratypes. 4
workers, with the same data as holotype, En-425084, En-425085, En-425086, En-425087 (SYSBM).

Measurements: Holotype worker: TL 4.3, HL 1.09, HW 0.98, SL 0.78, ED 0.20,
PW 0.70, WL 1.27, PL 0.43, PH 0.35, DPW 0.25, PPL 0.29, PPH 0.33, PPW 0.34, CI
90, SI 79, P1 59, PHI 73, PPI1 117, PPHI 102, WI 132.

Description: Head: Subrectangular in frontal view, slightly longer than wide;
posterior margin nearly straight or slightly convex. The eyes slightly convex and
appear almost at the midline of head. Frontal width moderate, lateral margins straight,
contracted inwards from posterior to anterior; frontal lobes prominent and triangular,
not covering antennal sockets. Antennal sockets exserted, and antennal scrobes
extended to the anterior eyes level. Antennae 12-segmented; scape thickened from
base to apex, apex not exceeding the posterior margin of head; segments of funiculus
trapezoidal; last three segments forming a club. Anterior margin of clypeus rounded
but concave middle. Mandibles triangular, masticatory margin with five teeth.

Mesosoma: in dorsal view lateral sides of pronotum convex but irregular slightly,
broader than mesonotum and propodeum; pro-mesonotal suture and metanotal
groove indistinct; propodeal spines blunt, moderately long, slightly outward; propodeal
lobes inconspicuous. In lateral view, mesosomal dorsum forming a smooth curve;
dorsum of pronotum slightly convex; mesonotum fused with mesopleuron; metanotal
groove absent; dorsal margin of mesonotum and propodeum continuous and straight;
propodeal spines blunt, directed outward; posterior lateral lobe of propodeum obscure,
blunt, and directed posteriorly.

Waist: in dorsal view petiolar node subovate, postpetiole subrounded. In lateral
view petiolar dorsum rounded, slightly higher than postpetiole; subpetiolar process
spinelike, protruding downwards; postpetiole subrounded. Gaster oblong-ovate.
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Sculpture: head punctured and longitudinally striated; vertex mixed with strongly
striated and slightly reticulated; frons densely longitudinally striated; antennal scrobes
with circular sculpture; clypeus smooth, with sparser longitudinal sculpture. Mesosoma
shiny, with irregular sculptures; in lateral view pronotum horizontally rugose, in dorsal
view irregular; inferior part of mesopleuron horizontally; propodeum irregular rugose
or slightly reticulate. Petiolar node irregular rugose, bottom of petiole and postpetiole
shiny and slightly reticulate. Gaster smooth.

Pilosity: dorsal surface of head with sparse short erect hairs, present in occipital
margin but absent behind eyes to occipital corner frontally; antennal scape with
abundant short appressed hairs; funiculus with longer appressed hairs; mandibles
with sparser short suberect hairs. Dorsal margin of mesosoma with sparse, short
erect hairs. Petiole with several short erect hairs at the highest point of the node and
a neat circle of short erect hairs on posterior margin, postpetiole similar; legs with
abundant short appressed hairs. The first segment of the gaster has sparse erect or
suberect hairs mixed with sparse short appressed hairs, with short appressed hairs
gradually decreasing in the remaining segments.

Color: head and mandibles reddish brown, head dark in frontal view; base of
antennal scape red, apex black. Mesosoma reddish, with several dark, straggling
lines. Waist red overall. Gaster black.

Figure 1. Holotype of Temnothorax gui sp. nov. (worker), En-425083: a) body in lateral view, b) head in
full-face view, c) body in dorsal view.
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Paratype workers (n=4). TL 3.6—4.5, HL 1.04-1.19, HW 0.89-1.07, SL 0.69-0.81,
ED 0.18-0.22, PW 0.61-0.75, WL 1.18-1.37, PL 0.40-0.48, PH 0.33-0.38, DPW
0.23-0.28, PPL 0.29-0.30, PPH 0.31-0.38, PPW 0.30-0.36, CI 8692, S| 74—78, PI
57-60, PHI 70-78, PP1 106122, PPHI 97—100, WI 128—133. As holotype worker, but
body size somewhat larger or smaller, body color darker, and clypeus concave weaker.

Allometry: By fitting the allometric equation, the results of this analysis indicate
that there may indeed be a significant allometric growth relationship between certain
measurements of the new species. Observing the allometric coefficient of the fitted
equations, head length (HL) and head width (HW) show positive allometric growth (b =
1.2834 > 1, R? = 0.9553; Fig. 2a). However, negative allometric growth was observed
for head width (HW) and mesosomal length (WL) (b = 0.81223 < 1, R? = 0.9974; Fig.
2b), petiolar width (DPW) and postpetiolar width (PPW) (b =0.84926 < 1, R? = 0.9631;
Fig. 2c), and pronotal width (PW) and postpetiolar width (PPW) (b = 0.85161 <1, R?
= 0.9668; Fig. 2d). Given the paucity of type material for this new species, detailed
analyses will need to be investigated once a large amount of material has been obtained.
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Figure 2. Allometric equation fitting for workers of Temnothorax gui sp. nov. (n = 5): a) length and width of
the head, b) head width and mesosomal length, c) petiolar width and postpetiolar width, d) pronotal
width and postpetiolar width.

Diagnosis: The new species is similar to T. leyeensis Zhou et al., 2010 and T. lichun
Qian & Xu, 2024 through comparison of colour photographs of the type specimens,
but can be distinguished T. leyeensis by its simpler and lustrous sculpture which
relatively sparse and fine reticulated throughout; simply and irregularly reticulate
promesonotum which not interspersed by fine reticulation in center; smooth and
shiny gaster anteriorly which lack of coarse sculpture anteriorly; redddish mesosomal
colour. It can be distinguished T. lichun by its horizontally striated area of the vertex,
sparsely punctured head, shorter propodeal spines, and shorter petiolar peduncle.

Distribution: Yunnan Province, China (Fig. 3).
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Figure 3. Geographical distributions of Temnothorax gui sp. nov. and T. leyeensis. Locality information of
T. leyeensis was obtained from the original literature (Zhou et al., 2010). Visualized with SimpleMappr.

Biology: Type specimens where from collection. Little is known about the biology
of the new species, except that it lives in forests.

Etymology: The Latin name of this new species refers to the collector of the type
specimens, Yu-Hua GU, in honor of his contribution to this study.

Update of the preliminary key to known Leptothorax and Temnothorax species
in China

The key was derived from Qian & Xu (2024) and originally contained 65 key
couplets. For the sake of accuracy, we have made appropriate adjustments to the
42" couplet in the original key. The new species T. gui sp. nov. was added, and the
63" couplet was split into a 63’ couplet.

42. In lateral view, the most concave point at the junction of propodeal spine and
propodeal base to mesonotum strongly straight (Fig. 4a)43.

- In lateral view, the most concave point at the junction of propodeal spine and
propodeal base to mesonotum not straight, usually arcuate in centre and rarely slightly
depressed at junction with propodeal spine (Figs. 4b—d)55.

63. Head dorsum reticulate or distinctly punctate on the central area. Propodeal
spines relatively longer and posterodorsally pointed in lateral view. Body color brownish
yellow, head and gaster black (Figs. 5a, c)63’.

- Head dorsum loosely longitudinally rugose on the central area. Propodeal spines

relatively shorter and suberect in lateral view. Body color blackish brown, head and
gaster black (Figs. 5b, d) [Oriental Region: China: Sichuan]T. dongzhi Qian & Xu, 2024.

63’. Head overall sculpture much simpler and lustrous, with relatively sparse and
fine reticulated sculpture. Promesonotum in dorsal view only irregularly reticulate
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not interspersed with fine reticulation centrally. Anterior region of gaster smooth and
shiny, without coarse sculpture. Colour of mesosoma reddish (Figs. 6a, c, €) [Oriental
Region (Fig. 3): China: Yunnan (type locality)]T. gui sp. nov.

- Head overall densely and strongly reticulated. Pronotum in dorsal view with strong
and fine reticulation centrally. Anterior region of gaster with distinctly coarse sculpture.
Colour of mesosoma orange (Figs. 6b, d, f) [Oriental Region (Fig. 3): China: Guangxi
(type locality)]T. leyeensis Zhou et al., 2010.

IR b

Figure 4. Lateral view of Temnothorax workers: a) T. xiaoxue Qian & Xu, b) T. leyeensis, c) T. dongzhi,
d) T. gui sp. nov. Images a—c cited from Qian & Xu (2024).

Figure 5. Full-face view (a, c) and lateral view (b, d) of Temnothorax workers: a, b) T. dongzhi, c, d) T. leyeensis.
Images cited from Qian & Xu (2024).
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Figure 6. Front (a, b), gaster (c, d), and mesosoma in dorsal view (e, f) of Temnothorax workers: a, c, e) T. gui
sp. nov., b, d, f) T. leyeensis. Images of T. leyeensis cited from Qian & Xu (2024).
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