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Abstract
We have revised the taxonomy of three camaenid and one bradybaenid species from China and described one 
new subspecies of the genus Bradybaena (Family Bradybaenidae) from Inner Mongolia, China. The genitalia 
of three Satsuma (Family Camaenidae) species S. mellea stenozona (Moellendorff, 1884), S. meridionalis 
(Moellendorff, 1884), comb. n. and S. uncopila (Heude, 1882), comb. n. assigned to the genus Bradybaena 
previously, lack a dart sac and mucous glands. Moreover, the molecular phylogeny has revealed close relation-
ships between the three species and the genus Satsuma. Two species, S. stenozona (Moellendorff, 1884) from 
Fuzhou and Ganesella citrina Zilch, 1940 from Wuyi Mountain, are considered as synonymous and should 
be a subspecies of S. mellea mellea (Pfeiffer, 1866) because of the morphological and molecular similarities. 
Meanwhile, the other two are placed in the genus Satsuma: S. meridionalis (Moellendorff, 1884), comb. n. 
and S. uncopila (Heude, 1882), comb. n. G. virgo Pilsbry, 1927 differs from species of the genera Ganesella 
and Satsuma not only in its shell, but also in anatomical characters, such as having a dart sac and mucous 
gland, and lacking a flagellum. Additionally, phylogenetic analyses highly support the sister relationship with 
other Bradybaena species. Thus, placement of G. virgo Pilsbry, 1927 in the genus Bradybaena is suggested.
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Introduction

The land snail families Camaenidae and Bradybaenidae are extremely specious, and 
both families are difficult groups to deal with in terms of taxonomy. The camaenids 
occur across a wide geographical area from the northern to southern hemisphere, such 
as China, Japan, Taiwan, Philippines, Indonesia, New Guinea, Australasia, America 
(Scott 1996; Cuezzo 2003). There is no special synapomorphy which is character-
istic of this group (Scott 1996). Usually, they are defined by the absence of dart sac 
and dart-related organs on the female genitalia (Pilsbry 1939). Morphological studies 
and molecular phylogeny are contradictory about the monophyly or paraphyly of the 
group (Scott 1996; Cuezzo 2003; Wade et al. 2007). The bradybaenids have maximal 
diversity in Southeast and East Asia, Northwest America and Europe, including China, 
Russian Far East and Siberia, Japan, Korean, Taiwan, Philippines, Indonesia (Pilsbry 
1900; Zilch 1959–1960; Minato 1985; Chang and Hwang 2000; Hsieh et al. 2006). 
Generally, the bradybaenids are identified based on the presence of dart sac and dart-
related organs, however, some studies have suggested that the absence of dart-related 
organs occurred in a number of lineages (Davison et al. 2005; Wade et al. 2007; Hi-
rano et al. 2014). Moreover, certain incongruence among the morphology, taxonomy, 
and molecular phylogeny of the bradybaenid land snails has been found (Hirano et 
al. 2014). These studies indicate that traditional morphology-based systematics may 
largely stray from molecular phylogeny, hence, the combination of morphology, anat-
omy and molecular studies is quite essential in biological classification.

The genus Ganesella Blanford, 1863 (sensu Zilch 1959–1960, Gastropoda: Stylom-
matophora: Camaenidae) was erected for the type species Helix capitum Benson 1848 
from India. Most of snails in the genus Ganesella have very small ranges. They are mainly 
distributed in South-east and South Asia (Tryon 1888; Pilsbry 1894; Zilch 1959–1960, 
1966; Richardson 1985; Chen and Gao 1987; Azuma 1995). However, the classification 
of several species in Ganesella is still confused (Kuroda and Habe 1949; Richardson 1985; 
Vaught 1989; Azuma 1995; Wu 1999). Species distributed in East Asia were revised in 
previous taxonomic publications with a broad focus (Minato 1988; Hsieh et al. 2006; 
Wu et al. 2008; Schileyko 2011; Zhou et al. 2011). All eastern Asian species originally 
assigned to the genus Ganesella (from Honshu, Japan through Ryukyu to Taiwan) were 
subsequently transferred to the genus Satsuma, which was synonymous with Coniglobus 
Pilsbry & Hirase, 1906, Luchuhadra Kuroda & Habe, 1949 and Pancala Kuroda & Habe, 
1949 (Minato 1988; Hsieh et al. 2006; Hwang 2011). However, there is still no consensus 
on the classification of species occurring in China, almost all of which are still catalogued in 
Ganesella, with the only exception S. stenozona (Pilsbry 1894; Zhou et al. 2011).

The traditional classification of Ganesella relies predominantly on shell features. Pur-
portedly characteristic features are, for instance, a thin, high, lustrous and conical shell, 
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white to pale brown shell color, and a slightly descending body whorl (Yen 1939; Zilch 
1966; Chen and Gao 1987). Most Chinese Ganesella species are conchologically more 
similar to Satsuma in having a conical to depressed conical shell of corneous color. Chinese 
species are often confused with the genera Plectotropis Martens, 1860, Aegista Albers, 1850 
and Bradybaena Beck, 1837 of Bradybaenidae owing to the morphological similarity of 
shells. Clearly, our knowledge of the Chinese species remains comparatively poor (Zhou et 
al. 2011). In order to contribute to a better understanding of their taxonomy, three species 
from China currently placed in Bradybaena and one species currently placed in Ganesella are 
revised on the basis of morphological, anatomical and molecular evidence. One new sub-
species of the genus Bradybaena from Inner Mongolia, China is described for the first time.

Material and methods

Material. This study is based on material collected by the authors from several sites 
in China (Fig. 1). Live adults were drowned in water for 12–24 hours, then killed in 
hot water, preserved in 75% or 95% ethanol, and stored at -20°C. Samples have been 
deposited in the State Key Laboratory of Molluscan Quarantine and Identification, 
Fujian Entry-Exit Inspection & Quarantine Bureau, Fuzhou, China (FJIQBC).

Figure 1. Map of sampling sites. 1 Satsuma mellea mellea (Pfeiffer, 1866) 2 Satsuma mellea stenozona 
(Moellendorff, 1884) 3 Satsuma meridionalis (Moellendorff, 1884) 4 Satsuma uncopila (Heude, 1882) 
5 Bradybaena virgo virgo (Pilsbry, 1927) 6 Bradybaena virgo mongolia subsp. n.
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Table 1. Sample information.

Family Sampling Locality Collection 
date Coordinates Accession 

number

Camaenidae

Satsuma mellea 
stenozona (n=2) Gushan, Fuzhou, Fujian 2010.10 26°03'26"N, 

119°24'02"E
KF765745/
KF765746

S. mellea stenozona Wuyi Mountain, Fujian 2010.10 27°39'02"N, 
117°58'01"E KF765744

S. mellea mellea Ilan, Taiwan 1997.06 24°45'05"N, 
121°36'43"E KF765743

S. meridionalis Luofushan, Guangdong 2010.11 23°16'03"N, 
114°03'37"E KF765756

S. uncopila Hangzhou, Zhejiang 2011.10 30°07'04"N, 
120°02'26"E KF765758

S. largillierti† Japan AB242499
S. pekanensis† Taiwan EF204833

S. nux † Taiwan EF057347
S. batanica 

pancala† Taiwan AB480901

S. nux paiwanis† Taiwan EF204824
S. succincta† Taiwan EF204839

Bradybaenidae

Cathaica fasciola 
fasciola Beijing 2008.10 39°59'51"N, 

116°10'50"E KF765749

Plectotropis 
yonganensis Yongan, Fujian 2011.03 26°03'32"N, 

117°19'44"E KF765747

P. brevibarbis Tianmu Mountain, 
Zhejiang 2011.05 30°20'21"N, 

119°23'58"E KF765748

Aegista permellita Leshan, Sichuan 2011.05 29°32'45"N, 
103°46'16"E KF765759

Bradybaena ravida Xiaoshan, Zhejiang 2011.05 30°10'19"N, 
120°16'20"E KF765753

B. similaris Fuzhou, Fujian 2008.08 26°09'50"N, 
119°16'55"E KF765752

B. sequiniana Badong, Hubei 2011.06 31°02'46"N, 
110°22'18"E KF765750

B. brevispira Emei Mountain, Sichuan 2011.05 29°35'28"N, 
103°22'47"E KF765755

B. magnaciana Chongqin 2011.06 29°46'21"N, 
106°27'53"E KF765754

B. virgo virgo Haerbin, Heilongjiang 2008.08 45°42'31"N, 
126°38'38"E KF765751

Helicidae Cornu aspersum France 2010.08 KF765757

†: sequence from Genbank.

Abbreviations used: IZCAS, Institute of Zoology, Chinese Academy of Science 
Museum, Beijing, China; SMF, Senckenberg Natural History Museum, Frankfurt am 
Main, Germany.

Methods. Shells were measured to 0.1 mm using electronic calipers. Standard shell 
parameters were taken following Dillon (1984). More than 15 specimens of each spe-
cies were measured.

Genitalia of adult snails were dissected under a dissecting microscope (ZEISS Dis-
covery V20). All drawings were traced with the aid of a Canon 550D digital camera. 
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Terminology for reproductive system follows Gómez (2001). More than three speci-
mens of each species were dissected.

Total genomic DNA was extracted from muscle tissue of foot using Qiagen 
DNeasy Blood & Tissue kit (Qiagen, Hilden, Germany). Polymerase chain reaction 
(PCR) was performed to amplify a fragment (615 bp) of the mitochondrial cy-
tochrome c oxidase subunit I gene (COI) using a pair of universal primers (LCO1490: 
5’-ggtcaacaaatcataaagatattgg-3’; HCO2198: 5’-taaacttcagggtgaccaaaaaatca-3’) (Fol-
mer et al. 1994) from 16 specimens of 13 species. Short PCR reactions were per-
formed using Takara Taq DNA polymerase (Takara, Dalian, China), with the fol-
lowing cycling conditions: 30 s at 94 °C, followed by 35 cycles of 10 s at 94 °C, 
30 s at 45 °C, and 1 min at 72 °C. The final elongation step was continued for 10 
min at 72 °C. The PCR products were analyzed by spectrophotometry and 1.0% 
agarose gel electrophoresis. All fragments were sequenced from both directions after 
purification using the BigDye Terminator Sequencing Kit (Applied Biosystems, San 
Francisco, CA, USA) and the ABI 3730XL Genetic Analyzer (PE Applied Biosys-
tems). Sequence electropherograms were proof-read and aligned into contigs using 
BioEdit v7.0.5.3 (Hall 1999). Phylogenetic analyses were performed using 23 COI 
fragments including sequences of additional species retrieved from GenBank (Table 
1). Cornu aspersum belonging to the family Helicidae was used as outgroup. Multiple 
alignment and Maximum-likelihood (ML) analysis were performed using Mega v5.0 
(Tamura et al. 2011) with default settings. Model selection was done with Modeltest 
3.7 (Posada and Crandall 1998). The node support values were assessed by bootstrap 
resampling (Felsenstein 1985) using 1000 replicates.

Results and discussion

Camaenidae Pilsbry, 1895

Satsuma Adams, 1868

Type species. Satsuma japonica Pfeiffer, 1847, original designation.

Satsuma mellea stenozona (Moellendorff, 1884)
http://species-id.net/wiki/Satsuma_mellea_stenozona
Figs 2A; 3A; 4A

Helix stenozona Moellendorff, 1884: 385, pl. 9, figs 5–6.
Euhadra stenozona Pilsbry, 1890: 119, pl. 27, figs 4–5; Pilsbry 1895: 214.
Bradybaena stenozona Yen, 1939: 132, pl. 13, fig. 53.
Ganesella citrina Zilch, 1940: 113–118, pl. 7, fig. 4; 1966: 208, Pl. 5, fig. 26.
Ganesella stenozona, Zilch 1966: 209, pl. 5, fig. 25.
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Bradybaena (Bradybaena) stenozona, Wu 1999: 99–100, figs 6.52–14, pl. 11B; Chen 
and Zhang 2004: 140–142, fig. 105.

Satsuma stenozona, Zhou et al. 2011: 52, fig. 1.

Type locality. Fuzhou (26°5'N, 119°18'E), China.
Material examined. Bradybaena stenozona: Fuzhou, Fujian, Lectotype (SMF 

8833), paralectotype (SMF 8832); National Forest Park of Fuzhou, Fujian (May 6, 
2007, 26°09'50.36"N, 119°16'55"E; FJIQBC 18220–18237); Drum Mountain of 
Fuzhou, Fujian (Oct. 16, 2010, 26°03'26"N, 119°24'2"E; FJIQBC 18238–18245); 
YuHua Hole of Jiangle, Fujian (Jun. 1, 2007, 26°41'59"N, 117°30'55"E, FJIQBC 
18146–18250). Ganesella citrina: Guadun, Wuyi Mountain, Fujian, Holotype (SMF 
47228), paratypes (SMF 47229); Wuyi Mountain, Fujian (Oct. 12, 2010, 27°39'2"N, 
117°58'01"E, FJIQBC 18251–18255).

Shell. Dextral, medium sized, about 14.5 mm in height, 21.0 mm in width, thin 
but solid, straw colored, glossy; 5 1/2 whorls. Apex obtuse. Suture deep. Spire low conical, 
slowly increasing, slightly convex. Body whorl fast expanding, convex, with weakly an-
gulated margin. Periphery bluntly angulated with red-brown peripheral band, extending 
from apex to columellar lip. Whorls slightly descending at the front. Surface with oblique, 
curved growth lines, and staggered, delicate spiral lines. Aperture diagonal and round to 
lunate. Peristome white, slightly expanded and reflected. Inner lip with thin callus only. 
Basal lip curved. Columellar lip margin slightly expanded. Umbilicus open, small.

Reproductive system. Penis slender, with a short penial caecum near the penis 
retractor. Epiphallus as wide as penis, half as long as penis. Flagellum short, about 1/5 
of length of epiphallus. Penis retractor muscle thin and long. Vas deferens short. Free 
oviduct moderately long, slightly inflated. Vagina short. Pedunculus of bursa copula-
trix inflated at base, fusiform. Bursa copulatrix oval.

Ecology. One of the collected sites, Yuhua Hole, Jiangle, Fujian belongs to a Karst 
land form (limestone), all others are on Danxia land forms (acidic soil). Snails gener-
ally live under rotten branches and fallen leaves in forests, and actively crawl on trees 
during rainy seasons. Population density is generally not high in these locations. In 
Fuzhou, snails become active in early April, brisk in May and June, lie dormant in the 
soil by the end of October; juveniles and eggs aestivate during winter. Newly hatched 
snails will grow into adult in 7–8 months, then mate and spawn, about 100–200 eggs 
at once. Eggs are large, 1.5–2.0 mm in diameter.

Remark. This species has been placed in Bradybaena for a long time. Based on a 
study of the types, Zilch (1966) transferred it to the genus Ganesella, assuming a close 
relationship with G. mellea mellea (Pfeiffer, 1866) (=Satsuma mellea) from Taiwan and 
G. citrina Zilch, 1940 from Wuyi Mountain. However, his classification was not re-
futed subsequently (Wu 1999; Chen and Zhang 2004). Eventually, this species was 
classified as a member of the genus Satsuma by Zhou et al. (2011) for a lack of accesso-
ry sac as well as mucous gland, but the authors didn’t provide any molecular evidence.

In the present study, the phylogenetic analyses based on COI showed close phy-
logenetic relationships and short genetic distances between specimens identified as 
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Figure 2. Photographs of shells. A Satsuma mellea stenozona (Moellendorff, 1884) (FJIQBC 18221, Fu-
zhou, China) B Satsuma meridionalis (Moellendorff, 1884) (FJIQBC 18415, Guangdong, China) C Sat-
suma uncopila (Heude, 1882) (FJIQBC 18417, Hangzhou, China) D Bradybaena virgo virgo (Pilsbry, 
1927) (FJIQBC 18432, Haerbin, China) E Bradybaena virgo mongolia subsp. n. (Holotype, FJIQBC 
18466, Inner Mongolia, China).
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S. stenozona, G. citrina and S. mellea (Fig. 5). The shell features of S. stenozona from 
Fuzhou and G. citrina from Wuyi Mountain do not reveal obvious differences. The 
differences mentioned by Zilch (1940), such as the shell dimensions and color bands, 
are mere variations between individuals and populations. The molecular phylogeny 
also indicated that S. stenozona and G. citrina were sister taxa. Therefore, we consider 
G. citrina a synonym of S. stenozona. S. mellea and S. stenozona may be considered as 
geographical races of the same species for the rather low amounts of morphological and 
molecular difference (Chang 1981; Zhou et al. 2011). Hence, we classified S. stenozona 
as a subspecies of S. mellea.

Satsuma meridionalis (Moellendorff, 1884), comb. n.
http://species-id.net/wiki/Satsuma_meridionalis
Figs 2B; 3B; 4B

Helix fortunei var. meridionalis Moellendorff, 1884: 327, pl. 7, fig. 5.
Helix (Dorcasia) fortunei var. meridionalis, Tryon 1887: 208, pl. 47, fig. 51.
Helix (Euhadra) fortunei var. meridionalis, Pilsbry 1890: pl. 15, figs 69–70.
Eulota (Eulota) fortunei var. meridionalis, Pilsbry 1895: 204.
Bradybaena fortunei meridionalis Yen, 1939: 134, pl. 13, fig. 66.
Bradybaena fortunei submeridionalis Zilch, 1951: 86; Zilch 1968: 183.
Bradybaena (Bradybaena) fortunei Richardson, 1983: 27; Wu 1999: 83–84, pl. 7B; 

Chen and Zhang 2004: 145–146, fig. 111.

Type locality. Luofu Mountain, Guangdong (23°16'03"N, 114°03'37"E), China.
Materials examined. Luofu Mountain, Lectotype (SMF 9155), paralectotype 

(SMF 9156); Luofu Mountain, Guangdong (Nov. 3, 2010, 23°16'03"N, 114°03'37"E; 
FJIQBC 18407–18416).

Shell. Sinistral, medium sized; about 11.0 mm in height, 15.2 mm in width, thin 
but solid, yellowish-brown in color, depressed conic; 5 1/2 whorls. Surface with dense 
growth lines and weak spiral lines. Spire slightly low conical, slowly increasing, slightly 
convex. Body whorl fast expanding, quite convex. With slight, slender and dull red 
band on periphery of body whorl for most specimens. Periphery bluntly angulated. 
Aperture descending and elliptical. Peristome thin, sharp, slightly reflected. Inner lip 
with thin callus. Columellar lip short, reflected, slightly covering umbilicus. Umbilicus 
deep, round, and about 1/5 of width of shell.

Reproductive system. Penis thick and short, with an expanded base. Penial caecum 
short. Epiphallus slender, about 2/3 of length of penis. Flagellum short and small, 
about 1/10 of length of epiphallus. Penis retractor muscle thick and wide. Vas deferens 
long and slender. Oviduct thin. Vagina longer than penis, expanding at posterior end. 
Pedunculus of bursa copulatrix expanding at base. Bursa copulatrix oval.

Ecology. The species usually lives in the wet bushes and grass near farmland, es-
pecially on limestone cliffs and in cracks with more humus, or under rotten branches 



Revision of three camaenid and one bradybaenid species (Gastropoda, Stylommatophora) 9

and fallen leaves; occasionally within human settlements. This snail is sensitive to low 
temperature, aestivates from November to March. Animals often feed on all kinds of 
crops, especially tender shoot and leaf.

Remark. Originally it was described as variety of H. fortunei (Pfeiffer, 1850) 
for its uniformly yellowish-corneous color and globularly conic shell shape. Subse-
quently, Yen (1939) treated it as the subspecies B. fortunei meridionalis. However, 
Chen and Zhang (2004) rejected the subspecies arrangement and syonymized the 
name meriodionalis with Bradybaena fortunei. In the current study, we dissected the 
genitalia of the species, revealing lack of dart sac and mucus gland. Therefore, the 
species is now recognized as S. meridionalis according to shell features, characters 
of genitalia and the molecular phylogeny (Fig. 5). We are unable to address the 
systematic relationships with B. (Bradybaena) fortunei from Shanghai for the lack 
of suitable material.

Satsuma uncopila (Heude, 1882), comb. n.
http://species-id.net/wiki/Satsuma_uncopila
Figs 2C; 3C; 4C

Helix uncopila Heude, 1882: 41, pl.16, fig. 16; Moellendorff 1884: 327.
Helix (Dorcasia) uncopila, Tryon 1887: 208, pl. 47, fig. 56.
Eulota uncopila, Pilsbry 1895: 204.
Eulota (Eulota) uncopila, Gude 1902: 7.
Bradybaena uncopila, Yen 1939: 134, pl. 13, fig. 67; Zilch 1968: 187.
Bradybaena (Bradybaena) uncopila, Richardson 1983: 39; Wu 1999: 101, pl. 11D; 

Chen and Zhang 2004: 147–148, fig. 111.

Type locality. The Yangtze valley, China.
Material examined. Lingshan Hole, Hangzhou, Zhejiang (Oct. 5, 2011, 

30°07'04"N, 120°02'26"E; FJIQBC 18417–18423); Tianmu Mountain, Zhejiang 
(May 6, 2011, 30°20'21"N, 119°23'58"E; FJIQBC 18424–18245); Yaolin fairy-
land, Tonglu, Zhejiang (May 25, 2008, 29°53'08"N, 119°37'09"E, FJIQBC 18426–

Figure 3. Ecological photographs of snails. A Satsuma mellea stenozona (Moellendorff, 1884) (National 
Forest Park, Fuzhou, Fujian) B Satsuma meridionalis (Moellendorff, 1884) (Luofu Mountain, Guang-
dong) C Satsuma uncopila (Heude, 1882) (Lingshan Hole, Hangzhou, Zhejiang).
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18428); Shuanglong Hole, Jinhua, Zhejing (May 2, 2009, 29°12'23"N, 119°37'09"E, 
FJIQBC 18429–18431).

Shell. Sinistral, medium sized, about 11.5 mm in height, 16.8 mm in width, thin, 
fawn colored, conical. Whorls 5. Surface with short and diagonal growth lines, and 
weak spiral lines. Spire higher. Body whorl fast increasing, expanding but not descend-
ing at the front. Periphery smooth, not convex. Apex obtuse. Suture deep. Aperture 
elliptical. Peristome slightly thickened, reflected, white, occasionally reddish-brown. 
Columellar lip reflected, slightly covering umbilicus. Umbilicus narrow and small.

Reproductive system. Penis long and thicker. Epiphallus slender, about 1/4 of 
length of penis. Flagellum short, thin, about 1/3 of length of epiphallus. Penis retrac-
tor muscle thin, moderately long. Vas deferens short, slender. Oviduct thin, short. 
Vagina long, gradually expanding towards posterior end. Pedunculus of bursa copula-
trix slender, expanding at base. Bursa copulatrix oval.

Ecology. The snail ordinarily lives in the wet bushes and grass on hills, especially in 
places that are rich in humus, under rotten branches and fallen leaves; also frequently 
found on limestone cliffs and in cracks.

Remark. This species has previously been placed in the family Bradybaenidae, but 
it is here transferred to the Camaenidae for the lack of dart sac and mucous gland. Fol-
lowing our phylogenetic analyses, we assign it to the genus Satsuma (Fig. 5).

Bradybaena virgo virgo (Pilsbry, 1927)
http://species-id.net/wiki/Bradybaena_virgo_virgo
Figs 2D; 4D

Ganesella virgo Pilsbry, 1927: 461, pl. 35, f. 7.7a.
Ganesella murensis, Cockerell 1926: 227.
Fruticicola virgo, Kuroda 1941: 27–28.
Bradybaena (Virginihelix) virgo, Kuroda 1949, 64, f. 30.
Bradybaena (Virginihelix) virgo, Habe 1956, f. 1.
Ganesella virgo, Chen and Gao 1987: 108, f. 138.

Type locality. Uiju, North Pyongan, North Korea.
Material examined. Plant Park of Haerbin, Heilongjiang (Aug. 26, 2008, 

45°42'31"N, 126°38'38"E; FJIQBC 18432–18462); Suburb of Jidong, Heilongjiang 
(Aug. 29, 2008, 45°14'57”, 131°09'01"E; FJIQBC 18463–18465).

Shell. Dextral, medium sized, about 12.0 mm in height, 13.5 mm in width, thin 
but solid, semitranslucent, glossy, spherical. Whorls 6–6 1/2. Apex sharp. Suture deep. 
Spire conical, slowly increasing, convex. Body whorl fast expanding, convex, about 
3/4 of height of shell. Surface pale white or yellow, with dense and clear growth lines, 
and unambiguous spiral lines. Aperture descending at the front, elliptical. Peristome 
reflected. Columellar lip reflected, partly covering umbilicus. Umbilicus small.
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Reproductive system. Penis long, slender, moderately wide. Flagellum absent. Pe-
nis retractor muscle thin, wide and short. Vas deferens short and slender. Oviduct short 
and inflated. Dart sac large, oval, with one smaller accessory sac. One mucus gland, 
kinkled. Pedunculus of bursa copulatrix slender, short. Bursa copulatrix oval.

Ecology. The snail often lives on damp pastures, especially near ditch, or in grass.
Remark. This species is the first intermediate host of Eurytrema pancreaticum, a 

parasite of humans and livestock (Tang et al. 1979; Tang et al. 1980; Gu et al. 1990). 
Recently, several studies on bionomics and control measures of the snail have been 
published. However, the taxonomic status has been unclear (Zhu et al. 1989; 1990). 
Originally assigned to the Camaenidae, G. virgo has subsequently been transferred to 

Figure 4. Reproductive system. A Satsuma mellea stenozona (Moellendorff, 1884) (FJIQBC 18237, 
Fuzhou, China) B Satsuma meridionalis (Moellendorff, 1884) (FJIQBC 18416, Guangdong, China) 
C Satsuma uncopila (Heude, 1882) (FJIQBC 18423, Hangzhou, China) D Bradybaena virgo virgo (Pils-
bry, 1927) (FJIQBC 18462, Haerbin, China) E Bradybaena virgo mongolia subsp. n. (Paratype, FJIQBC 
18471, Inner Mongolia, China).
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the Bradybaenidae based on anatomical and shell features by Kuroda (1941, 1949) 
and Habe (1956). This treatment, however, has been widely neglected by Chinese 
workers. In the present study, we dissected several specimens collected in Haerbin and 
Jidong, Heilongjiang, and found that anatomical characters were in concordance with 
the description of Kuroda (1941, 1949) and Habe (1956). In addition, the molecular 
phylogeny confirmed close relationships with other species in Bradybaena. Thus, G. 
virgo is correctly placed in Bradybaena.

Bradybaena virgo mongolia Wang & Zhou, subsp. n.
http://zoobank.org/58D99BDE-0764-49DE-9954-B3C5EE7A024C
http://species-id.net/wiki/Bradybaena_virgo_mongolia
Fig. 2E; 4E

Etymology. For the type locality, adjective.
Holotype. (FJIQBC 18466) Shell height 6.5 mm, width 7.0 mm, height of aperture 

3.5 mm, width of aperture 3.6 mm, October 5, 1982, collected from the type locality.
Paratypes 14 specimens. (FJIQBC 18467–18471) and (IZCAS TM 126010–

126018) Shell height 5.5–7.0 (6.4±0.40) mm, width 6.4–7.5 (7.1±0.25) mm, height 
of aperture 3.2–3.6 (3.4±0.13) mm, width of aperture 3.3–3.7 (3.5±0.16) mm, Octo-
ber 5, 1982, collected from the type locality.

Type locality. The grassland of Zhalaiteqi, Inner Mongolia, China (46°43'59"N, 
123°19'20"E).

Description. Dextral, small sized, thin but solid, semi-translucent, lustrous, 
globular. Whorls 6 on average, with conical spire. Shell light yellow or white in color, 
with some dense and well-developed growth lines. Spiral lines on body whorl weak. 
Apex sharp. Suture deep. Last whorl constricted, expanded towards the base, convex, 
comprising about 3/4 of shell high. Aperture elliptical. Peristome reflected, with white, 
thickened callus inside. Inner lip and columellar lip reflected, partly covering umbili-
cus. Umbilicus narrow, deep.

Reproductive system. Penis long. Flagellum absent. Penis retractor muscle slen-
der, moderately long. Vas deferens moderately long. Oviduct short and thick. Vagina 
short. Dart sac inflated, thick. Accessory sac small. Two mucus glands. Pedunculus of 
bursa copulatrix slender, but not long. Bursa copulatrix oval.

Ecology. The snail usually lives on damp pastures, especially in tall and dense grass, 
i.e., Achnatherum splendens. However, it is difficult to collect this animal because of 
serious grassland degradation in Inner Mongolia.

Remark. The new subspecies resembles B. virgo virgo in morphology, but the two 
subspecies can be differentiated by the following characteristics: (1) The subspecies 
mongolia has a smaller shell (shell height 5.5–7.0 mm, width 6.4–7.5 mm) than B. 
virgo virgo (shell height 12.0 mm, width 13.5 mm), (2) it has two mucus glands instead 
of one in the nominate form, and (3) its umbilicus is wider (about 1/9 of the shell 
width) than in the nominate form (about 1/12 of the shell width).
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Molecular analysis

Twenty-three partial sequences of COI were analyzed. The aligned sequences contained 
no indels and were deposited in GenBank (Table 1). The molecular phylogeny was 
based on the analysis of 615 unambiguously aligned nucleotide sites, of which 253 
were variable and 233 were parsimony informative. According to the Akaike informa-
tion criterion, the general time reversible model with a proportion of invariable sites 
and a gamma shaped distribution of rates across sites (GTR + I + G) was the best-fitting 
model of sequence evolution. All other settings for ML analysis were kept as default.

The ML tree (Fig. 5) presented two major clades corresponding to the families 
Camaenidae and Bradybaenidae, respectively. B. virgo virgo originally classified in Ga-
nesella belonged to a clade of taxa in Bradybaena, and this agreed with the anatomical 
result. Thus the placement of this species in Bradybaena is suggested.

The clade of taxa in the family Camaenidae contained three subclades, Sat-
suma species from Taiwan in group A, S. largillierti from Japan and species from 
southeast China and north Taiwan in group B. In addition, species in group B 
were divided into two subgroups, including subgroup B1 with sinistral shell and 
subgroup B2 with dextral shell, and this is consistent with the study on the repro-
ductive system above. Therefore, the two species B. meridionalis from Luofushan, 

Figure 5. Phylogenetic tree inferred by maximum likelihood (ML) method based on COI gene. The tree 
is rooted with Cornu aspersum (Müller, 1774). Numbers near the nodes represent bootstrap values.
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Guangdong and B. uncopila from Hangzhou, Zhejiang in subgroup B1, which 
were originally classified in Bradybaenidae, should be assigned to the family Cama-
enidae. On the other hand, S. stenozona from Fuzhou and G. citrine from Wuyi 
Mountain in subgroup B2 appeared monophyletic. There were low amounts of 
morphological difference between species from Fujian and S. mellea from Taiwan 
with geographic isolation. In view of the above, the two taxa from Fujian are re-
vised as a subspecies of S. mellea (Fig. 5).

In the present study, three camaenids and one bradybaenid from China were re-
vised on the base of morphological and molecular characters, but the systematics of 
the remaining Chinese species in the superfamily Camaenoidea are still problematic. 
Camaenids and bradybaenids may be more complex than we have previously suspect-
ed. In the future, more samplings will be required to resolve this problem.
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A new species, Chactas moreti sp. n., is described from Ecuadorian Amazonia. It can be distinguished from 
Chactas mahnerti Lourenço, 1995, the other known species of this genus from Ecuador by its smaller body 
size, distinct morphometric values, overall darker blackish-brown coloration, totally smooth vesicle, and 
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Introduction

The genus Chactas was created by Gervais (1844) for the species Chactas vanbenedenii, 
Gervais 1844 to which he indicated Colombia as the original locality. The current 
morphological diagnosis of species within the genus Chactas can be considered as rath-
er difficult, mainly because several species are extremely similar. This most certainly led 
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subsequent authors to indicate the presence of C. vanbenedenii in many localities of 
Colombia and Venezuela (Mello-Leitão 1945; González-Sponga 1978, 1984, 1996) 
Most of these records, however, have been based on misidentified specimens.

Even for the species described after C. vanbenedenii, the indication of precise locali-
ties was not common, and in some cases not even the original country was documented, 
(cf. Chactas chrysopus Pocock, 1893). Moreover, the original type materials are not always 
in a good state of preservation, further complicating a precise diagnosis of all species.

At present, the taxonomic classification of the genus Chactas is currently unre-
solved. This lack of clarification started a revision done by Kraepelin (1912), but was 
largely amplified by Mello-Leitão (1945) and González-Sponga (1978). Kraepelin 
(1912) originally suggested the existence of three natural groups of species within 
Chactas. He also defined for the species Chactas lepturus Thorell, four ‘varieties’, typi-
cus, keyserlingii (species originally described by Pocock) and two new taxa, intermedius 
and major. Mello-Leitão (1945), in his monograph about South American scorpi-
ons, raised the ‘species groups’ to the rank of subgenera and the varieties to the rank 
of subspecies. González-Sponga (1978) proposed the creation of two new subgenera: 
Caribeochactas and Andinochactas. The creation of these new subgenera was primarily 
based on the relative number of trichobothria.

In my previous analysis of the genus Chactas (Lourenço, 1997), I suggested that the 
single variation on the number of trichobothria should not be considered as a consistent 
character for the division of a genus into subgenera. Several other scorpion genera also 
exhibit significant variation in the number of trichobothria (e. g. Liocheles, Scorpiops, 
Euscorpiops etc.), which did not lead to divisions in subgenera. This suggestion was not, 
however, retained in the Catalog of the Scorpions of the World (Sissom 2000).

As for the varieties or subspecies suggested for the species Chactas lepturus, the ques-
tion remains totally unresolved. A precise and detailed ecological study could led to a cor-
rect definition of their status as a polytypical or polymorphic species (Lourenço 1997).

The pattern of distribution of the genus Chactas, seems to suggest a centre of dis-
persion in Colombia (Lourenço 1997), and most of the known species have been de-
scribed from this country. Exceptions, in continental South America, are known from 
Venezuela (Gonzáles-Sponga 1996) and isolated cases have been reported from Brazil 
and Peru (Lourenço et al. 2005; Lourenço and Dastych 2001). Species are also known 
from Costa Rica, Panama and the Island of Trinidad (Sissom 2000).

The first species described from Ecuador, Chactas camposi Mello-Leitão, 1939 was 
reported without any indication of a locality (Mello-Leitão 1939). Subsequently, the 
same author (Mello-Leitão 1945) suggested Guayaquil as type locality. For a long 
time, the status of this species remained enigmatic (Lourenço 1997), but was later 
clarified by Ochoa and Pinto da Rocha (2012). These authors finally located the type 
specimen in the Museu Nacional at Rio de Janeiro and clearly demonstrated that the 
species actually belongs to the genus Teuthraustes Simon, 1878. Consequently, only 
one species Chactas mahnerti Lourenço, 1995 can be confirmed as present in Ecuador 
(Lourenço 1995). In this note, a second species of Chactas is described from the Ama-
zonian Province of Sucumbíos.
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Methods

Illustrations and measurements were made with the aid of a Wild M5 stereo-micro-
scope equipped with a drawing tube (camera lucida) and an ocular micrometer. Meas-
urements follow Stahnke (1970) and are given in mm. Trichobothrial notations follow 
Vachon (1974) and morphological terminology mostly follows Hjelle (1990).

Taxonomic treatment

Family Chactidae Pocock, 1893
Genus Chactas Gervais, 1844

Chactas moreti sp. n.
http://zoobank.org/8FDFBB1B-E14C-4A41-BBAA-A3EE95BEA6C7
http://species-id.net/wiki/Chactas_moreti
Figs 1–5, 7–9, 11–12, 14–17

Material examined. Ecuador, Province of Sucumbíus, San Pablo de Kantesiya, near to 
the Aguarico River, 20/V/1985 (J.-M. Touzet & P. Moret). Rainforest, under rotten log.

Male holotype, one male and two female paratypes. Deposited in the Muséum 
national d’Histoire naturelle, Paris.

Etymology. Specific name honours Dr. Pierre Moret Université de Toulouse - Le 
Mirail, who sends us the specimens and donated it to our collections.

Diagnosis. Moderate in size with the male holotype being 43.1 mm in total length 
and 40.6 mm for the female paratype. Coloration blackish-brown, except for the ven-
ter which is reddish-yellow and legs which are reddish. Body and appendages very 
weakly granulated or smooth, with minute punctation. Pectines with 8 teeth in males 
and 8-9 in females. Trichobothrial pattern type C neobothriotaxic ‘majorante’. Chela 
with 4 ventral trichobothria; patella with 5 ventral and 17 external trichobothria. Sex-
ual dimorphism strongly marked by distinct morphometric values (see measurements 
after description).

Relationships. The new species can be distinguished from others in the genus 
Chactas, and in particular from Chactas mahnerti Lourenço, 1995 which is distrib-
uted in Ecuadorian Andes, by the following features: (i) a generally darker coloration, 
blackish-brown, whereas C. mahnerti is overall reddish-yellow to reddish-brown, (ii) 
a smaller global size and quite distinct morphometric values – see measurements after 
the description, (iii) metasomal segments are very weakly granulated and vesicle totally 
smooth in the new species, (iv) anterior margin of male carapace is concave in the new 
species, whereas the male carapace of C. mahnerti is convex.

Description based on holotype and paratypes.
Coloration. Generally blackish-brown. Prosoma: carapace blackish-brown. Ter-

gites blackish-brown, paler than the carapace and with a central longitudinal yellowish 
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Figures 1–4. Chactas moreti sp. n., male holotype and female paratype. Dorsal and ventral aspects.
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stripe. Metasomal segments blackish-brown, with blackish zones over carinae; vesicle 
reddish-brown. Chelicerae reddish-yellow to reddish-brown with diffused variegated 
brownish spots; fingers uniformly dense and blackish; some teeth are reddish. Pedi-
palps blackish-brown; femur blackish; patella blackish-brown, darker than chela; chela 

Figures 5–6. Carapace and chelicerae of male holotypes of C. moreti sp. n. and C. mahnerti.

Figures 7–9. Chactas moreti sp. n., male holotype. 7 Chelicera, dorsal aspect 8 Disposition of granula-
tion over the dentate margins of the pedipalp-chela movable finger 9 Metasomal segments V and telson, 
lateral aspect 10 Idem for Chactas mahnerti, male holotype (scale bars = 2 mm).
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hand very dark reddish-brown; finger blackish. Legs reddish-yellow. Venter and ster-
nites reddish with some yellowish zones; pectines and genital operculum yellow to 
reddish-yellow.

Morphology. Anterior margin of carapace with a weak to moderate concavity; 
lustrous and acarinate, with minute punctation behind median eyes; furrows shal-
low. Sternum pentagonal, wider than long. Tergites acarinate, smooth and shiny with 
punctations. Pectinal tooth count 8-8 (male holotype) 8-8 (male paratype), 8-8 and 
9-9 (female paratypes), fulcra absent. Sternites smooth and shiny with punctations, 
VII acarinate; spiracles moderate in size and oval to round in shape. Metasomal seg-
ments with a lustrous tegument; dorsal carinae weak to moderate on all segments, but 
better marked in males; latero-dorsal carinae vestigial on segments I to III, absent on 
IV; other carinae absent; segment V with small spinoid granulations on distal half of 
ventral aspect; vesicle smooth and lustrous. Pedipalps: Femur with dorsal internal, 
dorsal external and ventral internal carinae moderately to strongly marked; ventral 
external carina absent; dorsal and ventral faces without granulations, smooth; internal 
face weakly granular. Patella smooth and lustrous; dorsal internal and ventral internal 
carinae moderate to weak; ventral external carinae weak to vestigial; other carinae ab-
sent. Chela lustrous; ventral median and dorsal internal carinae weak; other carinae 
vestigial or absent; internal face with a few weak granules, other faces smooth. Dentate 
margins on movable and fixed fingers with a median denticle row composed of 7-8 
groups of granules. Chelicerae with the dentition typical of the family Chactidae (Va-
chon, 1963), and with intense setation ventrally. Trichobothriotaxy type C; neoboth-
riotaxic ‘majorante’ (Vachon 1974); chela with 4 ventral trichobothria; patella with 5 
ventral and 17 external trichobothria. Ventral surface of tarsus in legs III and IV with 
a median series of small spines and 5-6 external and internal setae.

Morphometric values (in mm) of male holotype and female paratype. Total length 
(including telson) 43.1/40.6. Carapace: length 5.6/6.0; anterior width 3.8/4.2; poste-
rior width 5.8/6.4. Mesosoma length 12.2/12.4. Metasomal segment I: length 2.5/2.3, 
width 2.8/3.0; II: length 2.8/2.5, width 2.5/2.5; III: length 3.3/2.6, width 2.4/2.4; IV: 
length 4.2/3.3, width 2.3/2.3; V: length 6.1/5.6, width 2.2/2.3, depth 1.9/1.9. Telson 
length 6.4/5.9. Vesicle: width 2.4/2.3, depth 2.0/1.8. Pedipalp length 25.2/21/4: fe-
mur length 6.8/5.3, width 1.8/1.9; patella length 6.8/5.3, width 1.9/2.2; chela length 
11.6/10.8, width 2.9/3.4, depth 2.7/3.0; movable finger length 5.0/5.4.

Comparative morphometric values (in mm) of male holotype and female non-
type of Chactas mahnerti. Total length (including telson) 51.9/45.4. Carapace: length 
7.6/6.8; anterior width 5.0/4.4; posterior width 7.3/7.1. Mesosoma length 12.6/14.7. 
Metasomal segment I: length 3.3/2.5, width 4.0/2.9; II: length 3.4/2.7, width 3.4/2.7; 
III: length 4.0/3.1, width 3.4/2.6; IV: length 5.0/3.4, width 3.2/2.5; V: length 
7.7/5.9, width 3.1/2.4, depth 2.8/2.1. Telson length 8.3/6.3. Vesicle: width 3.2/2.4, 
depth 2.8/2.2. Pedipalp length 35.8/24/1: femur length 9.8/6.1, width 2.3/2.3; patella 
length 10.1/6.2, width 2.3/2.6; chela length 15.9/11.8, width 3.2/3.6, depth 2.8/3.6; 
movable finger length 6.2/6.0.
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Figures 11–17. Trichobothrial pattern. 11–12, 14–17 Chactas moreti sp. n., male holotype 11–12 Chela, 
dorso-external and ventral aspects 13 Idem for C. mahnerti, male holotype 14–16 Patella, dorsal, external 
and ventral aspects 17 Femur, dorsal aspect (scale bars = 2 mm).
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Figure 18. Map showing known distribution of the genus Chactas in Ecuador. Chactas mahnerti (black 
circles); Chactas moreti sp. n. (black circle with white star). Localities from West to East are: San An-
tonio (00°00'07"S, 78°27'21"W), La Florida (00°22'00"S, 78°30'00"W), Lumbaqui (00°03'00"S, 
77°19'60"W), Coca (00°27'45"S, 76°59'03"W), San Pablo de Kantesiya (00°15'00"S, 76°26'00"W).

Key to the Chactas species present in Ecuador and southern Colombia:

1	 Total length in adult males equal or superior to 50 mm; metasomal segments 
strongly granulated; anterior margin of carapace convex..............................2

–	 Total length in adult males inferior to 50 mm; metasomal segments weakly 
granulated to smooth; anterior margin of carapace concave...........................
....................................................................................Chactas moreti sp. n.

2	 General coloration dark to almost blackish; pedipalps granulated..................
.................................................................................. Chactas vanbenedenii

–	 General coloration yellow to reddish-yellow; pedipalps smooth and shine.....
......................................................................................... Chactas mahnerti
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Preface

An unfinished manuscript of this paper, by Roy R. Snelling, was handed down to the junior 
authors by Gordon Snelling, son of the late taxonomist. We feel grateful for this opportu-
nity to see that one of Roy’s last contributions to hymenopteran systematics is published.

Introduction

Below we describe ten new species of the ant genus Temnothorax Mayr, 1861. The 
material originates principally from California with additional specimens from Baja 
California, Nevada and Oregon. We also present a new key and taxonomic synopses to 
all Temnothorax species known to occur in California.

The ant genus Temnothorax was revived from synonymy with Leptothorax Mayr 
1855 by Bolton (2003), who transferred nearly all of the North American species for-
merly placed in Leptothorax to Temnothorax.

Most of the North American species now placed in Temnothorax had been in-
cluded in the subgenus Myrafant, M. R. Smith 1950 and a few were members of the 
subgenera Dichothorax, Emery 1895 and Macromischa, Roger 1863. Bolton (2003) 
treated all of these names as synonyms of Temnothorax.

Recent molecular phylogenetic studies show that the genera Chalepoxenus, Myrmox-
enus and Protomognathus are nested within Temnothorax, and that the latter is distinct 
from the more distantly related genera Formicoxenus, Leptothorax and Harpagoxenus 
(Beibl et al. 2007, Prebus in prep., Ward et al., unpublished data). Species in these 
‘satellite’ genera live as social parasites within the nests of other species of Temnothorax 
(Buschinger 2009).

The North American species of the erstwhile subgenus Myrafant, which includes 
all but a few of our California species, were revised by Mackay (2000), who recognized 
11 species in California, five described as new. Three of those species have subsequent-
ly been placed in synonymy (Ward 2005). Ward (2005) listed 20 species of Temnotho-
rax in California, ten of them undescribed at that time. Nine of those ten species are 
described below; based on examination of Temnothorax neomexicanus specimens from 
Arizona, Nevada, California and images of the syntype, we consider his tenth species, 
Temnothorax sp. CA-10, to represent a variant of T. neomexicanus, differing by slightly 
larger body size (T. sp. CA-10 workers, 5 measured, WL = 0.804–0.865 (0.826) vs. 
T. neomexicanus workers, 6 measured, WL = 0.634–0.814 (0.735); all measurements 
in mm). A few of the species described here also appeared under ‘species-codes’ in 
Johnson and Ward (2002).

At present, there are about 60 species (including those described below) of Tem-
nothorax known from North America and more than 350 species worldwide (Fisher 
and Cover 2007, Bolton 2013), and so our study is of limited scope. Nevertheless, we 
believe that by officially describing these forms and giving a new illustrated key, we are 
providing a useful resource for myrmecologists working in western North America.
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The workers of Temnothorax species are generally small. Colonies are typically mo-
nogynous, although facultative polygyny has been documented in several species (Al-
loway et al. 1983, Buschinger 1974, Buschinger and Linksvayer 2004, Rüppell et al. 
1998). Colony populations are usually quite small, often with less than 100 workers 
(Beckers et al. 1989). However, several studies have found colonies of some species to 
be widely dispersed with several to many satellite nests (Alloway et al. 1983, Foitzik 
and Heinze 2001, Partridge et al. 1997). Many species are arboreal, living within hol-
low stems, old beetle or termite galleries, or in galls (Mackay 2000). Temnothorax spe-
cies appear to be trophic generalists, feeding on a wide variety of scavenged items, 
including the elaiosomes of seeds (Espadaler 1997, Fokuhl et al. 2012). None have 
been documented to be active or aggressive predators.

Methods

The specimens utilized in this study are principally from two collections, that of the 
University of California at Davis [UCDC] and the Natural History Museum of Los 
Angeles County [LACM]; additional samples were provided by B. E. Boudinot, Davis, 
California, R. A. Johnson, Tempe, Arizona, R. J. Hamton, Los Angeles, California, P. 
S. Ward, Davis, California [PSWC], and the authors M. L. Borowiec [MLBC] and M. 
M. Prebus [MMPC], both currently based in Davis, California. Type specimen images 
from the Museum of Comparative Zoology, Cambridge, Massachusetts [MCZC], Mu-
seo Civico di Storia Naturale, Genoa, Italy [MCSN] were also examined. Paratypes of 
most of the California species described by Mackay (2000) were donated to LACM by 
Dr. Mackay, University of Texas at El Paso [WPMC]. Types of the new species described 
here will be deposited in the aforementioned institutions, as well as the American Mu-
seum of Natural History, New York, New York, U.S.A. [AMNH], California Academy 
of Sciences, San Francisco, California, U.S.A. [CASC], and National Museum of Natu-
ral History, Washington, D.C., U.S.A. [USNM]. All specimen data for the new species, 
along with images, have been deposited on the AntWeb public database (http://www.
antweb.org/) and are accessible through links to unique specimen identifiers in the text. 
The data can be also downloaded as an Appendix tab-delimited file.

The diagnoses accompanying the descriptions are intended to distinguish between 
the new species and others in the faunas of California and adjacent states, and not the 
North American fauna as a whole.

Where available, we provide illustrations and descriptions of general male mor-
phology for the new species described here. However, the males of Temnothorax are still 
known for only a handful of taxa and we feel that detailed descriptions of genitalia and 
wing venation are not necessary for diagnostic purposes.

In the descriptions below, the following acronyms are used (Figure 1A–D):

EL	 Eye Length: Maximum length of the compound eye in profile, including 
non-pigmented facets.
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Figure 1. Images of Temnothorax caguatan, new species, illustrating the measurements used 
(CASENT0339286) A Body in dorsal view showing measuring lines for pronotum width (PW), peti-
ole width (PTW), postpetiole width (PPW), hind femur length (HFL), and hind femur width (HFW) 
B Body in lateral view showing measuring lines for Weber’s, or mesosoma, length (WL), oculomandibular 
distance (OMD), and eye length (EL) C Head in full-face view showing measuring lines for head width 
(HW), head length (HL), scape length (SL), and head width (HW) D Dorsal view focusing on propodeal 
spines showing measuring line for propodeal spine length (PSL).
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HFL	 Hind Femoral Length: Maximum length of hind femur in dorsal view, ex-
cluding trochanter.

HFW	 Hind Femoral Width: Maximum width of hind femur in dorsal view.
HL	 Head Length: In frontal view, maximum length of head from anterior mar-

gin of clypeus to posterior margin of the head. Concave anterior clypeal and 
posterior head margins will reduce this measurement.

HW	 Head Width: Maximum width of head in frontal view, excluding eyes.
IOD	 Interocular Distance: Minimum distance between compound eyes in fron-

tal view.
OMD	 Oculomandibular Distance (also called malar distance): Shortest length of 

malar area, i.e., the least distance between the anterior margin of the eye and 
the base of the mandible.

PPW	 Postpetiole Width: Maximum width of postpetiole in dorsal view.
PTW	 Petiole Width: Maximum width of petiole in dorsal view.
PSL	 Propodeal Spine Length: the tip of the measured spine, its base, and the 

center of the propodeal concavity between the spines must all be in fo-
cus. Using a dual-axis micrometer, the spine length is measured from the 
tip of the spine to a virtual point at its base where the spine axis meets 
orthogonally with a line leading to the median point of the concavity 
(Güsten et al. 2006).

PW	 Pronotal Width: Maximum width of pronotum in dorsal view.
SL	 Scape Length: Maximum straight-line length of scape shaft exclusive of basal 

condylar bulb and shaft.
WL	 Weber’s Length: Diagonal length of mesosoma in profile, from anterior declivity 

of pronotum (exclusive of pronotal ‘‘neck’’) to apex of metapleural lobe.

Indices:

CI	 Cephalic Index: (HW/HL) (100).
FI	 Femoral Length Index: (HFL/HW) (100).
OI	 Ocular Index: (EL/HL) (100).
PSI	 Propodeal Spine Index: (PSL/HL) (100).
PI	 Petiole index: (PPW/PTW) (100)
SI	 Scape Index: (SL/HL) (100).

All measurements are given in millimeters. Ranges are followed by mean in par-
antheses. All measurements and color photographs were made using a Leica MZ 16 
stereomicroscope with a JVC digital video camera. Images were processed using Syn-
croscopy Automontage and Zerene Systems Zerene Stacker software and cleaned and 
adjusted using Adobe Photoshop. Maps were generated with ArcMap. In the material 
examined sections GPS coordinates have been rounded off to reflect the precision with 
which a record has been georeferenced or are followed by an error term in meters (e.g., 
37.23100°–122.10853° ±440 m).
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Results

Temnothorax anaphalantus sp. n.
http://zoobank.org/77DCBF34-5B2B-476E-B45C-ED4C0210096C
http://species-id.net/wiki/Temnothorax_anaphalantus
Figures 2–4, 19, 23–26

Temnothorax sp. CA-06; Ward 2005: 68.

Diagnosis of worker. Head and mesosoma dull and reticulate; erect setae absent from 
frons and vertex; mesosomal dorsum with about 12 short stout setae; propodeal spines 
thick at base; petiole node rounded in profile; body color yellowish to light brown.

Description. Worker measurements (mm) (8 measured): EL 0.128–0.161 (0.145); 
HFL 0.433–0.486 (0.463); HFW 0.095–0.110 (0.104); HL 0.596–0.670 (0.647); 
HW 0.456–0.537 (0.505); IOD 0.395–0.457 (0.436); OMD 0.137–0.153 (0.147); 
PPW 0.200–0.229 (0.216); PSL 0.077–0.114 (0.100); PTW 0.147–0.170 (0.163); 
PW 0.299–0.350 (0.330); SL 0.419–0.463 (0.440); WL 0.662–0.746 (0.715). In-
dices: CI 76.5–80.3 (77.9); FI 88.3–95.0 (91.8); OI 21.4–24.3 (22.6); PI 125–138 
(133); PSI 14.4–17.0 (15.5); SI 65.3–70.6 (67.9).

Head longer than broad in frontal view, lateral margins distinctly convergent 
above; posterior margin weakly concave in middle. Antenna 12-segmented; scape end-
ing below posterior margin by more than twice its apical width; terminal club dis-
tinctly three-segmented. Eye small and moderately bulging; IOD 2.81–3.12 × EL; 
EL 0.93–1.10 × OMD. Median lobe of clypeus without submedian carinae. Head, 
including median lobe of clypeus and supraclypeal area, dull and finely reticulate; very 
fine rugae curving around antennal fossae and extending a short distance back from 
frontal lobes. Vertex, frons and frontal lobes without erect setae; clypeus with a single 
erect seta on each side of median lobe in addition to usual long curled setae along 
anterior margin.

Mesosoma slender, WL 2.13–2.21 × PW; in profile, pronotum sloping slightly 
down from mesonotum, mesonotum plus metanotum nearly flat. Propodeal spines 
elongate-triangular with acute tips, PSI 14.4–17.0, nearly as long as distance between 
their bases. Entire mesosoma dull and finely reticulate; several very short cross-rugae 
present on lower metapleural suture and several longer rugae anterior to metapleural 
gland. Metafemur 4.28–4.63 times longer than wide in dorsal view. Erect setae dis-
tinctly flattened, with 4 anteriorly across pronotum, 2 anteriorly and 2 posteriorly on 
mesonotum+metanotum, 1 on each propodeal spine.

Petiole node highest anteriorly, rounded dorsal face sloping distad into posterior 
face; subpetiolar process short and thick. Postpetiole rounded in profile and quadrate 
in dorsal view. Both nodes dull and finely reticulate, without rugae and each with sev-
eral flattened erect setae that are longer than those of mesosoma.

Gaster, in dorsal view, 2.51–3.02 times wider than postpetiole; basal half of first 
tergite slightly shiny and distinctly roughened, becoming increasingly shiny and 
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Figure 2. Temnothorax anaphalantus sp. n., worker (CASENT0339237) A Body in dorsal view 
B Body in lateral view C Head in full-face view.
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more weakly sculptured distad; all segments with scattered short, erect or suberect 
flattened setae.

Head and body uniformly pale brownish yellow to light brown, gaster darker posteriorly.
Gyne measurements (1 measured): EL 0.212; HFL 0.614; HFW 0.110; HL 0.717; 

HW 0.594; IOD 0.496; OMD 0.150; PPW 0.289; PSL 0.146; PTW 0.203; PW 0.661; 
SL 0.531; WL 1.18. Indices: CI 82.8; FI 103; OI 29.6; PI 142; PSI 20.4; SI 74.1.

Head longer than broad, margins approximately parallel in frontal view and broad-
ly rounded into transverse posterior margin. Antennal scape extending back to level of 
lateral ocellus. Eye large and moderately convex, IOD 2.34 × EL in frontal view; EL 
1.41 × OMD. Sculpture and pilosity about as in worker but longitudinal rugae more 
pronounced and a pair of hairs arising anterior to lateral ocelli.

Mesosoma slender, WL 1.79 × PW. Mesonotum flat in profile. Propodeal spines 
extremely thick at base, PSI 20.4, about half as long as infraspinal distance. Mesos-
cutum reticulate with faint longitudinal rugae in posterolateral area; mesoscutellum 
reticulate. Side of pronotum, mesepisternum and propodeum, including declivity, re-
ticulate without rugae. Pilosity suberect to erect, short (less than 0.1 mm), flattened 
and club-shaped.

Remainder as described for worker; gaster 3.17 times as wide as postpetiole.
Male measurements (2 measured): EL 0.200–0.205 (0.203); HFL 0.590–0.622 

(0.606); HFW 0.074–0.077 (0.076); HL 0.443–0.460 (0.452); HW 0.411–0.442 
(0.427); IOD 0.282–0.300 (0.291); OMD 0.027–0.030 (0.028); PPW 0.189–0.190 
(0.190); PSL N/A; PTW 0.135–0.139 (0.137); PW 0.425–0.466 (0.446); SL 0.170–
0.177 (0.174); WL 0.891–0.927 (0.909). Indices: CI 92.8–96.1 (94.4); FI 141–144 
(142); OI 43.5–46.3 (44.9); PI 1.37–1.40 (1.38); PSI N/A; SI 38.4–38.5 (38.4).

Head longer than broad, margins behind eyes slightly convergent and broadly 
rounded into weakly convex posterior margin. Eyes large and strongly bulging; IOD 
1.38–1.50 × EL; OMD very short, about equal to transverse diameter of anterior ocel-
lus; interocellar distance 2.30–2.70 and ocellocular distance 2.60–2.70 times diameter 
of anterior ocellus. Antennae 13-segmented. Scape more than half of IOD. Head uni-
formly punctate, with fine rugae present on clypeus and in the area between antennal 
fossae and compound eye, extending from lateral clypeal margin to approximately 1/2 
length of compound eye. Pilosity same as in worker, but with clypeal setae barely sur-
passing the clypeal margin in full face view.

Mesosoma robust, WL 1.99–2.10 × PW. Propodeal spines absent. Sculpture punc-
tate, weakening to fine reticulation on mesopleuron and dorsal surfaces of mesonotum. 
Mesoscutum with two pairs of erect short, blunt setae; several pairs of similar setae along 
the lateral and posterior margins of mesoscutellum.

Petiole subtriangular, with petiolar node rounded in profile; subpetiolar process a 
small rounded lobe, approximately half as high as length of propodeal lobes.

Gaster 2.82–3.09 × PPW in dorsal view. Uniformly smooth and shiny except for 
traces of fine reticulation on the anterior margin of first tergite. Sparse decumbent pilos-
ity present on the first gastric sclerites, with several short, erect, blunt tipped setae along 
the posterior margins of all gastric sclerites.
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Figure 3. Temnothorax anaphalantus sp. n., dealate gyne (CASENT0339237) A Body in dorsal view 
B Body in lateral view C Head in full-face view.
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Figure 4. Temnothorax anaphalantus sp. n., male (CASENT0339242) A Body in dorsal view B Body 
in lateral view C Head in full-face view.
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Mesosoma and petiolar segments light brown; appendages light brownish yellow; 
head and gaster reddish brown.

Material examined. Holotype worker, U.S.A.: CALIFORNIA: Los Angeles Co.: 
Baldy Road, 34.23° -117.66°, 5.vii.1992 (G. C. Snelling) at public restrooms (LAC-
MENT299332) [LACM].

Paratypes. Same data as holotype, 1 worker (LACMENT299331) [LACM], 1 
worker (LACMENT299330) [MCZC].

Non-paratypic material examined. U.S.A.: CALIFORNIA: Orange Co.: 
Chino Hills, 114 m, 33.886° -117.657°, 1–31.i.2001 (R. N. Fisher) 1 work-
er (CASENT0005695) [LACM]; Los Angeles Co.: San Gabriel River, 640 m, 
34.2592° -117.8562°, 27.x.2005 (J. des Lauriers) buckwheat/sage chaparral, 1 
dealate gyne, 1 worker (CASENT0339237) [UCDC]; San Diego Co.: Santa Ysa-
bel Ecological Reserve, 920 m, 33.1281° -116.6711°, 8.i.2007 8/31/2007 (R. N. 
Fisher) 1 worker (CASENT0339238) [UCDC]; San Bernadino Co.: 28km NW 
San Bernadino, 1000 m, 34.32139° -117.45914° ±30 m, 17.iii.2011 (B. E. Bou-
dinot, #BEB364-4) nest in dead shrub stump, montane chaparral, 1 dealate gyne, 
1 worker (CASENT0339239) [MMPC, 2 workers (CASENT0339240) [MMPC]; 
MEXICO: BAJA CALIFORNIA: Rio San Jose, 1.6 km N Meling Ranch, 640 
m, 30.9833° -115.7500°, 16.v.2000 (R. A. Johnson, #RAJ2004) cottonwood ri-
parian, 2 workers, 1 male (CASENT0339241) [UCDC], 2 workers, 1 male 
(CASENT0339242) [UCDC].

Etymology. From Greek: anaphalantos, with a bald forehead, in allusion to the 
lack of erect setae on the vertex and posterior areas.

Remarks. The reticulate head and mesosoma, without any obvious rugae, and the 
greatly reduced standing pilosity will separate this from any other western species. In 
Mackay’s key (2000) it will run to T. silvestrii from Arizona, but differs from both T. 
silvestrii and T. morongo (described below) by the greatly reduced pilosity, lack of rugae, 
and the much thicker, short propodeal spines (Figures 19A, D).

Little is known of the ecology of this species. Some specimens were collected from 
a pitfall sample in an area that is mostly oak grassland but including some coastal 
scrub and riparian scrub. Other records are from chaparral and a cottonwood ripar-
ian area. The only nest sample of T. anaphalantus was collected from dead wood in 
montane chaparral.

Temnothorax andrei (Emery, 1895)
http://species-id.net/wiki/Temnothorax_andrei
Figure 21

Leptothorax (Leptothorax) andrei Emery 1895: 322, pl. 8, fig. 15. Holotype worker, Martinez,  
California (Turner) [MCSN] [Images of CASENT0904748 holotype examined].

Leptothorax nitens var. Heathii Wheeler 1903: 245. Syntype workers, Pacific Grove, 
California [MCZC] [Not examined]. Synonymy by Ward 2005: 15.
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Leptothorax nitens subsp. occidentalis Wheeler 1903: 245. Syntype workers, Friday Harbor, 
Washington [MCZC] [Not examined]. Synonymy by Ward 2005: 15.

Leptothorax ocellatus Mackay 2000: 383. Holotype worker, 5 mi W Mineral, Tehama 
Co., California, 4250’ (D. Chandler) [MCZC] [Not examined]. Synonymy by 
Ward 2005: 15.

Temnothorax andrei (Emery); Bolton 2003: 271. First combination in Temnothorax; 
Ward 2005: 15. See also.

Temnothorax ocellatus (Mackay); Bolton 2003: 272. First combination in Temnothorax.

Material examined. 298 series from California, 5 series from Nevada, 7 series from 
Arizona, 1 series from Colorado [MLBC, MMPC, PSWC, UCDC].

Remarks. See Ward (2005) for a discussion of this species.

Temnothorax arboreus sp. n.
http://zoobank.org/3B57B3A0-7B21-4495-8AEA-B0CE583F16E6
http://species-id.net/wiki/Temnothorax_arboreus
Figures 5, 19, 24–26

Temnothorax sp. CA-09; Ward 2005: 68.

Diagnosis of worker. Promesonotum flat, followed by sloping dorsal face of the pro-
podeum, so that in lateral view propodeal angles are relatively low on the declivity; 
head shiny, varying from weakly sculptured to smooth; petiole node robust and tri-
angular in profile; propodeal spines reduced to small angles; body color dark brown.

Description. Worker measurements (mm) (4 measured): EL 0.128–0.142 (0.136); 
HFL 0.201–0.444 (0.371); HFW 0.101–0.123 (0.112); HL 0.584–0.652 (0.614); 
HW 0.475–0.534 (0.502); IOD 0.416–0.453 (0.435); OMD 0.151–0.187 (0.168); 
PPW 0.197–0.217 (0.206); PSL 0.025–0.034 (0.030); PTW 0.136–0.151 (0.143); 
PW 0.328–0.369 (0.347); SL 0.395–0.447 (0.425); WL 0.647–0.761 (0.702). In-
dices: CI 79.6–85.6 (81.8); FI 83.1–84.4 (83.9); OI 21.6–23.0 (22.1); PI 142–145 
(144); PSI 4.28–5.21 (4.88); SI 67.6–71.3 (69.2).

Head longer than broad in frontal view, lateral margins very weakly curved, 
posterior margin flat to weakly curved. Antennal scape ending below posterior 
margin by more than its apical width; apical club distinctly 3-segmented. IOD 
3.04–3.33 × EL; EL 0.75–0.91 × OMD. Mandible finely longitudinally rugose. 
Clypeus with 1 or 2 short fine carinae on either side of median carina. Dorsum 
of head shiny, mostly smooth between scattered fine piligerous punctures; area 
around frontal carinae moderately shiny and weakly reticulate; malar area with 
several short fine longitudinal rugae, interspaces dull and sharply reticulate; pos-
terolateral angles of head moderately shiny and weakly reticulate. Dorsum of head 
with sparse short, fine setae.
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Figure 5. Temnothorax arboreus sp. n., worker (CASENT0339243) A Body in dorsal view B Body in 
lateral view C Head in full-face view.
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Mesosoma slender, WL 1.97–2.11 times longer than PW; mesosomal dor-
sum nearly flat in profile before sloping down to obtuse propodeal denticles. Mes-
osomal dorsum moderately shiny and weakly reticulate but pronotum posteriorly 
with transverse smooth band; side of pronotum moderately shiny and irregularly 
rugulose, interspaces inconsistently reticulate; posterior face of propodeum dull 
and reticulate. Metafemur 3.54–3.97 times longer than wide in dorsal view. En-
tire length of dorsum with >20 flattened setae that are distinctly longer than those  
of frons.

Petiole without anterior peduncle; node robust and subtriangular, no higher than thick, 
summit subacute; subpetiolar tooth short and acute. Postpetiole profile low; in dorsal view 
node 1.42–1.45 times width of petiole node. Both segments moderately shiny and mostly 
finely reticulate. Each node with 4–6 setae similar to those of mesosoma.

Gaster in dorsal view 2.86–3.02 times wider than postpetiole; disc of first tergite 
smooth and shiny between sparse piligerous punctures; disc with sparse suberect flat-
tened setae similar to those of mesosoma and scattered finer prostrate pubescence.

Head and body dark brown, gaster darker posteriorly.
Gyne and male unknown.
Material examined. Holotype worker, U.S.A.: CALIFORNIA: San Diego Co.: 

Wooded Hill, 3 km SW Mount Laguna, 1800 m, 32.85° -116.43°, 26.v.2004 (P. S. 
Ward #15254), on low vegetation [beating on Pinus jeffreyi foliage], Pinus jeffreyi forest 
(CASENT0339243) [UCDC].

Paratypes. Same data as holotype, 1 worker (CASENT0339243) [PSWC], 2 work-
ers (CASENT0339244) [UCDC].

Non-paratypic material examined. U.S.A.: CALIFORNIA: Riverside Co.: San 
Jacinto Mountains, Idyllwild, 1610 m, 33.7° -116.7°, 10.vii.1962 (C. O. Eads) on 
trunk of Pinus jeffreyi, 4 workers (CASENT0005933, LACMENT299357, LAC-
MENT299356, LACMENT299355) [LACM].

Etymology. From Latin, arboreus – of trees, in reference to this being an arboreal species.
Remarks. This species is similar to T. nitens (Emery 1895) and in the key by Mac-

kay (2000) it will run, with some difficulty, to T. melinus (Mackay 2000), a synonym 
of T. nitens (Ward 2005). From T. nitens it differs in the much darker color, the obtuse 
propodeal denticles that are shorter than the subpetiolar tooth, and the considerably 
more robust petiole node (Figure19B & 21E).

As the name suggests, T. arboreus is an arboreal species. Workers have been col-
lected from the trunk and beaten from foliage of Pinus jeffreyi. That this ant is arboreal 
further distinguishes it from T. nitens, a species that nests in soil, often under small 
covering objects such as stones.

A couple of collections of similar species are known from southeastern Arizona, 
but we feel the relationship of these samples will be better understood only when more 
material becomes available.
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Temnothorax caguatan sp. n.
http://zoobank.org/92EEDBB7-CF03-492D-A807-DAAC2662EA22
http://species-id.net/wiki/Temnothorax_caguatan
Figures 1, 6–8, 20, 24–26

Leptothorax sp. BCA-3; Johnson and Ward 2002: 1023.
Temnothorax sp. CA-03; Ward 2005: 68.

Diagnosis of worker. Antenna 11-segmented; propodeal spines distinct and more 
than half as long as distance between their bases; node of petiole node subrectangular 
in profile; head and mesosoma coarsely rugose and with reticulate interspaces.

Description. Worker measurements (mm) (18 measured). EL 0.150–0.179 
(0.162); HFL 0.461–0.582 (0.507); HFW 0.120–0.147 (0.129); HL 0.674–0.769 
(0.706); HW 0.560–0.673 (0.604); IOD 0.486–0.585 (0.526); OMD 0.158–0.194 
(0.171); PPW 0.257–0.321 (0.279); PSL 0.153–0.203 (0.166); PTW 0.192–0.259 
(0.214); PW 0.387–0.480 (0.421); SL 0.437–0.524 (0.464); WL 0.757–0.927 
(0.826). Indices: CI 81.8–88.5 (85.5); FI 79.7–90.5 (83.9); OI 21.7–24.4 (23.0); PI 
123–138 (131); PSI 22.4–26.4 (23.5); SI 64.0–68.1 (65.7).

Head longer than broad in frontal view; lateral margins parallel or nearly so; pos-
terior margin transverse. Antenna 11-segmented with indistinct apical 3-segmented 
club; scape ending below posterior margin by more than its apical width. Eye small; 
IOD 3.04–3.44 × EL; EL 0.88–1.04 × OMD. Mandibles coarsely longitudinally ru-
gose. Median carina of clypeus flanked on each side by three about equally strong cari-
nae. Dorsum of head with coarse longitudinal rugae that diverge slightly posteriorly; 
posterior one–third to one–half with coarse rugoreticulosity; interspaces slightly shiny 
with shallow punctures. Dorsum with sparse erect, stiff, blunt–tipped yellowish setae; 
ventral surface with several longer acute setae on each side.

Mesosoma slender, WL 1.91–2.03 × PW; profile of mesosomal dorsum nearly flat, 
sometimes weakly depressed at metanotal suture. Propodeal spines well developed, PSI 
22.4–26.4, slightly down–curved in profile and about as long as distance between their 
bases. Dorsum and sides with strong, well–separated longitudinal rugae, interspaces 
contiguously punctate and slightly shiny; pronotum anteriorly usually with some re-
ticulae. Metafemur 3.72–4.23 × longer than thick in dorsal view. Dorsum with 20+ 
short standing setae along entire length.

Petiole with anterior peduncle; node in profile subrectangular, dorsal face sloping 
posteriorly, flat to slightly convex; posterior face short; subpetiolar tooth prominent, 
usually acute; Postpetiole rectangular in dorsal view and 1.23–1.38 times as wide as 
petiole node. Petiole node rugoreticulate, postpetiole similar and with weak longitudi-
nal rugae at sides; both nodes finely reticulate between rugae. Each with 6–10 standing 
setae that are longer than those of mesosoma.

Gaster, in dorsal view, 2.40–2.66 times wider than node of postpetiole. Disc of 
first tergum smooth and shiny between sparse, distinct piligerous punctures. All seg-
ments with numerous long, narrowly rectangular to subacute yellowish setae.
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Head and body light to dark reddish-brown, mesosoma lighter than either head 
or gaster.

Gyne measurements (1 measured): EL 0.246; HFL 0.740; HFW 0.162; HL 0.811; 
HW 0.762; IOD 0.633; OMD 0.164; PPW 0.405; PSL 0.178; PTW 0.305; PW 0.814; 
SL 0.549; WL 1.446. Indices: CI 94.0; FI 97.1; OI 30.3; PI 133; PSI 22.0; SI 67.7.

Head longer than broad, margins approximately parallel in frontal view and broadly 
rounded into transverse posterior margin. Antennal scape extending back to level of lat-
eral ocellus. Eye large and moderately convex, IOD 2.57 × EL in frontal view; EL 1.50 
× OMD. Sculpture and pilosity about as in worker.

Mesosoma slender, WL 1.78 × PW. Mesonotum flat in profile. Propodeal spines 
thick at base, about half as long as infraspinal distance. Mesoscutum with conspicuous 
longitudinal rugae, and interspaces weakly reticulate; mesoscutellum also rugose, but 
more irregularly, underlying irregular sculpture more pronounced than on mesoscutum. 
Side of pronotum duller and with distinct fine reticulum; mesepisternum shinier and 
finely reticulate anteriorly to longitudinally rugose posteriorly; propodeum dull, finely 
reticulate with striae in anterior portion. Pilosity suberect to erect, short (less than 0.1 
mm), not flattened and relatively sharp-tipped.

Remainder as described for worker; gaster 2.95 × as wide as postpetiole.
Male measurements (mm) (2 measured): EL 0.212–0.238 (0.225); HFL 0.686–

0.695 (0.691); HFW 0.075–0.084 (0.080); HL 0.502–0.523 (0.513); HW 0.481–
0.483 (0.482); IOD 0.333–0.376 (0.355); OMD 0.052–0.058 (0.055); PPW 0.221–
0.225 (0.223); PSL N/A; PTW 0.173–0.181 (0.177); PW 0.641–0.668 (0.655); SL 
0.140–0.150 (0.145); WL 1.044–1.150 (1.097). Indices: CI 92.4–95.8 (94.1); FI 
143–144 (143); OI 40.5–47.4 (44); PI 124–128 (126); PSI N/A; SI 27.9–28.7 (28.3).

Head longer than broad, margins behind eyes slightly convergent and broadly 
rounded into weakly convex posterior margin. Eyes large and strongly bulging; IOD 
1.57–1.58 × EL; OMD very short, about equal to transverse diameter of anterior ocel-
lus; interocellar distance 2.30–2.40 and ocellocular distance 2.20–2.30 times diameter 
of anterior ocellus. Scape less than a third the length of IOD. Head finely reticulate 
and with regular longitudinal rugae dorsally and circling the eyes. Dorsum of head 
with erect setae which are long and sharp–tipped.

Mesosoma robust, WL 1.56–1.79 × PTW. Propodeal spines absent. Sculpture 
fine and weak, mesoscutal dorsum with very fine longitudinal rugosity, mesoscutel-
lum mostly smooth with scattered rugae. Mesoscutum with scattered suberect short, 
slender setae; several pairs of longer setae submedially on mesoscutellum.

Summit of petiole node low, broadly convex in profile; subpetiolar process absent.
Mesosoma and petiolar segments brownish yellow; appendages yellow; head and 

gaster reddish brown.
Material examined. Holotype worker, U.S.A.: CALIFORNIA: San Diego Co.: 

Wooded Hill 3km SW Mount Laguna, 1800 m, 32.85° -116.43°, 26.v.2004, (P. S. Ward, 
#15252), ex dead branch of Pinus jeffreyi, P. jeffreyi forest (CASENT0339251) [UCDC].

Paratypes. Same data as the holotype, 1 worker (CASENT0339252) [AMNH], 
1 worker (CASENT0339253) [AMNH], 1 worker (CASENT0339254) [AMNH], 
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Figure 6. Temnothorax caguatan sp. n., worker (CASENT0339286) A Body in dorsal view B Body in 
lateral view C Head in full-face view.
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1 worker (CASENT0339255) [CASC], 1 worker (CASENT0339256) [CASC], 
1 worker (CASENT0339257) [CASC], 1 worker (CASENT0339258) [LACM], 1 
worker (CASENT0339259) [LACM], 1 worker (CASENT0339260) [LACM], 1 
worker (CASENT0339261) [USNM], 1 worker (CASENT0339262) [USNM], 1 
worker (CASENT0339263) [USNM]; 1 dealate gyne, 2 workers (CASENT0339250) 
[UCDC], 1 worker (CASENT0339264) [UCDC], 1 worker (CASENT0339265) 
[UCDC], 1 worker (CASENT0339266) [UCDC].

Non-paratypic material examined. U.S.A.: OREGON: Jackson Co.: Jacksonville, 560 
m, 42.31° -122.982°, 16.vi.2007 (P. S. Ward, #PSW15896.1) on Arctostaphylos, oak wood-
land, 3 workers (CASENT0106506) [UCDC]; Josephine Co.: 6 km NW Kerby, 460 m, 
42.23° -123.70°, 30.vii.1999 (P. S. Ward, #PSW14130-1) on low vegetation, Pinus jeffreyi 
forest, 1 worker (CASENT0339281) [UCDC]; Napa Co.: 5 km W Oakville, 560 m, 
38.4300° -122.4500°, 1.iv.1994 (P. S. Ward, #PSW12504-3) on Arctostaphylos, chaparral 
on serpentine, 3 workers (CASENT0100026) [UCDC]; Nevada Co.: Lang Crossing, 
South Yuba River, 1425 m, 39.32° -120.65°, 21.iv.1994 (P. S. Ward, #PSW12570) ex dead 
branch of Quercus chrysolepis, oak woodland, 3 workers (CASENT0339245) [UCDC]; 
Nevada Co.: Lang Crossing, South Yuba River, 1425 m, 39.32° -120.65°, 21.iv.1994 (P. S. 
Ward, #PSW12570) ex dead branch of Quercus chrysolepis, oak woodland, 3 workers 
(CASENT0339246) [PSWC]; Placer Co.: 2 km E Colfax, 490 m, 39.1° -120.93°, 12.
iv.1994 (P. S. Ward, #PSW12561) ground forager, oak woodland, 1 worker 
(CASENT0339247) [UCDC]; Placer Co.: 2 km E Colfax, 490 m, 39.1° -120.93°, 12.
iv.1994 (P. S. Ward, #PSW12562) on Arctostaphylos, oak woodland, 1 worker 
(CASENT0339248) [UCDC]; San Benito Co.: San Benito Mountain, 1320 m, 36.38° 
-120.65°, 17.iv.1999 (P. S. Ward, #PSW13997-2) on Arctostaphylos, chaparral on serpen-
tine, 2 workers (CASENT0339249) [UCDC]; San Mateo Co.: Jasper Ridge, 150 m, 
37.4° -122.23°, 27.iv.2003 (P. S. Ward, #PSW14825) ex dead branch of Quercus agrifolia, 
oak woodland, 3 workers (CASENT0339267) [UCDC]; San Mateo Co.: Jasper Ridge, 
150 m, 37.40° -122.23°, 27.iv.2003 (P. S. Ward, #PSW14832-3) on Arctostaphylos, chap-
arral, 2 workers (CASENT0100027) [UCDC]; Santa Barbara Co.: Los Padres National 
Forest, Cachuma Saddle, 1080 m, 34.73° -119.92°, 27.xi.1986 (P. S. Ward, #PSW8780) 
ex dead branch of Quercus agrifolia, oak woodland, 1 dealate gyne, 18 workers 
(CASENT0339268, CASENT0339269, CASENT0339270, CASENT0339271, 
CASENT0339272, CASENT0339273, CASENT0339274) [UCDC]; Santa Barbara 
Co.: Los Padres National Forest, Ranger Peak, 1110 m, 34.72° -119.97°, 27.xi.1986 (P. S. 
Ward, #PSW8786) on Arctostaphylos, oak woodland, 1 worker (CASENT0339275) 
[UCDC]; Santa Cruz Co.: Castle Rock State Park, 880 m, 37.2317° -122.1083°, 18.
iv.2010 (M. L. Borowiec, #MLB12) nest in dead branch on ground, oak woodland, 3 
workers (CASENT0339308) [MLBC]; Tulare Co.: 15 km NE Three Rivers, 900 m, 
36.52° -118.77°, 17.iv.1994 (P. S. Ward, #PSW12557) on Arctostaphylos, oak woodland, 2 
workers (CASENT0339276) [UCDC], 2 workers (CASENT0339277) [PSWC]; Plumas 
Co.: 8 km NW Quincy, 1030 m, 40.00° -120.98°, 26.vi.1998 (P. S. Ward, #PSW13656) 
ex dead branch of Quercus keloggii, mixed coniferous forest, 3 workers (CASENT0339278) 
[PSWC], 3 workers (CASENT0339279) [UCDC]; Plumas Co.: 8 km NW Quincy, 1030 
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Figure 7. Temnothorax caguatan sp. n., dealate gyne (CASENT0339250) A Body in dorsal view B Body 
in lateral view C Head in full-face view.
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m, 40° -120.98°, 25.iv.2004 (P. S. Ward, #PSW15256) on tree trunk, mixed coniferous 
forest, 1 worker (CASENT0339280) [UCDC]; Santa Clara Co.: Blue Oak Ranch Re-
serve, 570 m, 37.382° -121.738°, 22.xi.2009 (P. S. Ward, #PSW16285) ex dead branch of 
Quercus agrifolia, oak woodland, 3 workers (CASENT0106900) [UCDC]; Colusa Co.: 3 
km W Fouts Springs, 1125 m, 39.35° -122.7°, 22.iv.1985 (P. S. Ward, #PSW7483-4) on 
Arctostaphylos, chaparral, 2 workers (CASENT0339284) [UCDC]; Colusa Co.: 3 km W 
Fouts Springs, 1125 m, 39.35° -122.7°, 22.iv.1985 (P. S. Ward, #PSW7483-4) on Arcto-
staphylos, chaparral, 2 workers (CASENT0339285) [UCDC]; CALIFORNIA: Colusa 
Co.: 1 km W Fouts Springs, 600 m, 39.3500° -122.6667°, 14.v.1983 (P. S. Ward, 
#PSW5940-3) on Arctostaphylos, oak woodland, 2 workers (CASENT0339286) [UCDC]; 
Humboldt Co.: 3 km W Redway, 120 m, 40.1167° -123.8500°, 25.vii.1981 (P. S. Ward, 
#PSW5096) on low vegetation, Sequoia forest, 1 worker (CASENT0339287) [UCDC]; 
Mariposa Co.: 7 km SW Yosemite Village, 1200 m, 37.7167° -119.6500°, 19.vii.1981 (P. 
S. Ward, #PSW5081) ground forager, Quercus-Pinus-Pseudotsuga forest, 1 worker 
(CASENT0339288) [UCDC]; Mendocino Co.: 8km SW Hopland, 880 m, 38.93° 
-123.20°, 2.vi.1984 (P. S. Ward, #PSW6767-1) on Arctostaphylos, Cupressus grove on ser-
pentine, 3 workers (CASENT0339289) [UCDC]; Mendocino Co.: 8km SW Hopland, 
880 m, 38.93° -123.20°, 2.vi.1984 (P. S. Ward, #PSW6768-2) on low vegetation, Cupres-
sus grove on serpentine, 3 workers (CASENT0339290) [UCDC]; Mendocino Co.: Hop-
land Field Station, 240 m, 39.0000° -123.0833°, 25.vii.1981 (P. S. Ward, #PSW5089-1) 
on low vegetation, oak woodland, 1 worker (CASENT0005692) [UCDC]; Napa Co.: 9 
km SE Knoxville, 240 m, 38.7500° -122.2833°, 28.iv.1984 (P. S. Ward, #PSW6691) un-
der stone, riparian woodland, 1 worker (CASENT0339291) [UCDC]; Nevada Co.: Lang 
Crossing, South Yuba River, 1425 m, 39.3167° -120.6500°, 12.v.1984 (P. S. Ward, 
#PSW6732) on low vegetation, oak woodland, 2 workers (CASENT0339292) [UCDC], 
2 workers (CASENT0339293) [PSWC]; Placer Co.: 25 km E Foresthill, 1370 m, 39.07° 
-120.55°, 22.iv.1985 (P. S. Ward, #PSW7543) ex dead branch of Quercus keloggii, Quercus-
Pinus-Pseudotsuga forest, 3 workers (CASENT0339294) [UCDC]; San Diego Co.: Hwy. 
94, 14.8 km E Campo, 965 m, 32.65° -116.38°, 23.i.1995 (R. A. Johnson, #RAJCA95-1) 
in 1in dead branch of Quercus agrifolia, 3 workers (CASENT0339299) [UCDC], 3 work-
ers (CASENT0339300) [PSWC]; San Diego Co.: 8 km N Descanso, 915 m, 32.9° 
-116.64°, 1.iv.1972 30.iv.1972 (J. H. Hunt, #JHH621) in can trap, oak grove, 2 workers 
(LACMENT299346) [LACM]; San Diego Co.: 3 km S Santa Ysabel, 33.08° -116.67°, 
10.v.1987 (M. Trepanier) in dead branch of Quercus virginiana (sic), oak woodland, 3 
workers (CASENT0339310) [UCDC]; San Diego Co.: 3 km S Santa Ysabel, 33.08° 
-116.67°, 10.v.1987 (M. Trepanier) ground forager, chaparral/Quercus virginiana (sic) 
woodland, 1 worker (CASENT0339312) [UCDC]; San Diego Co.: 6 km W Julian, 
33.08° -116.66°, 10.v.1987 (M. Trepanier) on oak trunk, 2 workers (CASENT0339313) 
[UCDC]; San Diego Co.: 8 km N Descanso, 915 m, 32.9° -116.64°, 12.iv.1972 (J. H. 
Hunt, #JHH869) 2 workers (LACMENT299352) [LACM]; Contra Costa Co.: Mt. Dia-
blo summit, 1130 m, 37.8817° -121.9167°, 22.iii.2008 (P. S. Ward, #PSW16052.1) sifted 
litter (leaf mold, rotten wood), oak woodland, 1 worker (CASENT0106644) [UCDC]; 
Nevada Co.: Empire Mine State Historic Park, near Grass Valley, 760 m, 39.21° -121.04°, 
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Figure 8. Temnothorax caguatan sp. n., male (CASENT0339304) A Body in dorsal view B Body in 
lateral view C Head in full-face view.
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24.iv.2011 (M. L. Borowiec, #MLB256.3) sifter leaf litter, mixed coniferous forest, 1 
worker (CASENT0339307) [MLBC]; Santa Cruz Co.: Castle Rock State Park, 880 m, 
37.23100° -122.10853° ±440 m, 18.iv.2010 (P. S. Ward, #PSW16313) on tree trunk, oak 
woodland, 1 worker (CASENT0339301) [UCDC]; Riverside Co.: Kenworthy, 1425 m, 
33.64339° -116.62041° ±56 m, 28.iv.2011 (B. E. Boudinot, #BEB475) beating shrubs, 
chaparral on steep hill, 2 workers (CASENT0248048) [MMPC], 2 workers 
(CASENT0248049) [MMPC]; Mendocino Co.: 6.8 km SE Leggett, 455 m, 39.8337° 
-123.6451°, 29.iii.2013 (M. M. Prebus, #MMP1066) on Arctostaphylos, arid slope, 1 
worker (CASENT0339302) [MMPC]; Santa Barbara Co.: 7 km N Goleta, 610 m, 34.5° 
-119.81°, 7.x.1984 (P. S. Ward, #PSW7095) ex dead branch of Quercus agrifolia, oak 
woodland, 1 male (CASENT0339303) [UCDC]; Santa Barbara Co.: 7 km N Goleta, 610 
m, 34.51° -119.81°, 7.x.1984 (P. S. Ward, #PSW7095) ex dead branch of Quercus agrifo-
lia, oak woodland, 2 worker, 1 male (CASENT0339304) [UCDC]; MEXICO: BAJA 
CALIFORNIA: 20 km E Ensenada, 650 m, 31.88° -116.40°, 27.iv.1998 (P. S. Ward, 
#PSW13581-1) on tree trunk, oak woodland, 3 workers (CASENT0339282) [UCDC], 
3 workers (CASENT0339283) [UCDC]; Sierra San Pedro Martir, 24.3 km SW Observa-
torio, 1660 m, 30.97° -115.60°, 8.ii.1996 (R. A. Johnson, #RAJBC96-22) in 0.5in dead 
branch of Quercus agrifolia, 3 workers (CASENT0339295) [UCDC], 3 workers 
(CASENT0339296) [UCDC]; Sierra San Pedro Martir, 24.3 km SW Observatorio, 1660 
m, 30.97° -115.60°, 8.ii.1996 (R. A. Johnson, #RAJBC96-23) in 0.5in dead branch of 
Quercus agrifolia, 3 workers (CASENT0339297) [UCDC]; Sierra Juarez, 15.3 km S La-
guna Hanson, 1585 m, 31.93° -115.97°, 15.v.2000 (R. A. Johnson, #RAJ2001) in 0.3in 
dead branch of Quercus sp., 3 workers (CASENT0339298) [UCDC].

Etymology. When Hernán Cortéz was conquering central Mexico, the Nahua 
speaking people related to him tales of a fabulous land, ruled by women, far to the 
northwest that was rich in gold and gems. They named this land “Caguatán”, the Land 
of Women. This tale presumably inspired Cortéz and other avaricious conquistadors 
to search for this marvelous land, ultimately leading the Spaniards to the Californias. 
The name California is that used by some fiction writers and explorers of the time for a 
mythical land inhabited by beautiful black women ruled by their queen, Calafia.

Remarks. Because the antennae are 11-segmented and the propodeal spines are 
long, among our California species T. caguatan can only be confused with T. rugatulus, 
which has a shorter petiole node with acute top and relatively more slender hind femur 
(Figure 20E, F; see key for measurements). The latter also typically nests in soil, com-
monly under covering objects such as small stones, although collections are known 
from dead wood and arboreal sites (P. S. Ward pers. comm.).

This widely distributed arboreal species has been collected in a variety of habitats, 
ranging from oak woodland to grey pine and Sequoia forests, but the preponderance 
of the records have been from oak woodland. It has been found in association with a 
number of tree and shrub species: Arctostaphylos spp., Pinus jeffreyi, Quercus agrifolia, 
Q. chrysolepis and Q. kelloggii. Nest samples have been taken from dead branches of all 
three Quercus species and one was from a dead branch of P. jeffreyi.
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Temnothorax carinatus (Cole, 1957)
http://species-id.net/wiki/Temnothorax_carinatus
Figure 22

Leptothorax (Leptothorax) carinatus Cole 1957: 213, fig. 1. Holotype worker, 106 para-
type workers, one paratype gyne, Limpia Canyon, Davis Mts., Texas [USNM] 
[Examined images of CASENT0105870 paratype worker].

Leptothorax carinatus Cole; Wheeler and Wheeler 1973: 70. Larva described.
Leptothorax (Myrafant) carinatus Cole; D. R. Smith 1979: 1392. First combination in 

Leptothorax (Myrafant); Mackay 2000: 328. See also.
Temnothorax carinatus Cole; Bolton 2003: 271. First combination in Temnothorax.

Material examined. 2 series from Texas, 5 series from Mexico [PSWC, UCDC].
Remarks. See Mackay (2000) for a full description of this species.

Temnothorax chandleri (Mackay, 2000)
http://species-id.net/wiki/Temnothorax_chandleri
Figures 22–23

Leptothorax (Myrafant) chandleri Mackay 2000: 330, figs. 35, 99. Paratype worker, Red 
Bluff, Samson Slough, Tehama Co., California [WPMC] [Not examined]. Note: 
holotype and other paratype apparently lost; see Ward 2005: 19.

Temnothorax chandleri (Mackay); Bolton 2003: 271. First combination in Temnotho-
rax; Ward 2005: 19. See also.

Material examined. 1 series from California [UCDC].
Remarks. See Ward (2005) for a discussion of this species.

Temnothorax gallae (M. R. Smith, 1949)
http://species-id.net/wiki/Temnothorax_gallae
Figures 21–22

Leptothorax (Leptothorax) gallae Smith 1949: 112. Holotype worker, Devil’s Gate Dam, Pa
sadena, California [MCZC] [Images of CASENT0105617 holotype worker examined].

Leptothorax (Myrafant) gallae (Smith); D. R. Smith 1979: 1393. First combination in 
Leptothorax (Myrafant); Mackay 2000: 346. See also.

Temnothorax gallae (Smith); Bolton 2003: 271. First combination in Temnothorax.

Material examined. 45 series from California [MLBC, MMPC, PSWC, UCDC].
Remarks. See Mackay (2000) for a full description of this species.
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Temnothorax morongo sp. n.
http://zoobank.org/3021AE9F-1152-4C4F-A24C-8FBE2B82F281
http://species-id.net/wiki/Temnothorax_morongo
Figures 9, 19, 24–26

Leptothorax sp. BCA-1; Johnson and Ward 2002: 1023.
Temnothorax sp. CA-1; Ward 2005: 68.

Diagnosis of worker. First gastral tergum of worker slightly shiny and finely reticulate, 
with sparse blunt stiff erect setae; mesosoma dull and contiguously punctate between 
widely spaced longitudinal rugae and pronotal dorsum with transverse anterior carina; 
propodeal spines long; postpetiole in dorsal view wide.

Description. Worker measurements (mm) (6 measured): EL 0.152–0.218 (0.173); 
HFL 0.545–0.763 (0.652); HFW 0.116–0.151 (0.139); HL 0.659–0.87 (0.761); 
HW 0.537–0.718 (0.607); IOD 0.447–0.611 (0.506); OMD 0.182–0.237 (0.209); 
PPW 0.270–0.348 (0.302); PSL 0.155–0.227 (0.194); PTW 0.171–0.213 (0.191); 
PW 0.381–0.510 (0.433); SL 0.544–0.749 (0.627); WL 0.816–1.050 (0.931). Indi-
ces: CI 77.3–82.5 (79.8); FI 102–112 (107); OI 21.1–25.1 (22.7); PI 150–165 (158); 
PSI 22.2–28.3 (25.4); SI 79.5–86.1 (82.4).

Head longer than broad in frontal view; posterior margin transverse and lateral 
margins essentially parallel. Antenna 12-segmented; scape slightly exceeding poste-
rior margin; apical club distinctly 3-segmented. Eye small, IOD 2.80–3.13 × EL; EL 
about 0.75–0.92 × OMD. Mandibles coarsely longitudinally rugose. Head opaque 
and finely reticulate between fine longitudinal rugae; interrugal spaces of clypeus shiny 
and weakly sculptured. Sparse yellowish very short and stout erect setae on front of 
head; hypostomal area with scattered very short fine setae.

Mesosoma slender, WL 2.06–2.24 × PW; mesosomal dorsum essentially flat in 
profile. Propodeal spines well developed, distinctly longer than distance between their 
bases; in profile directed distad or slightly down–curved; in dorsal view slightly in-
curved. Entire mesosoma opaque or nearly so between slightly irregular longitudinal 
rugae; anterior margin of pronotal disc with sharp transverse carina. Dorsum with 
sparse yellowish short, flattened setae. Metafemur slender, 3.98–5.32 times longer than 
wide in dorsal view.

Petiole node robust and cuboid in profile; acute subpetiolar tooth present. Postpet-
iole node rounded in profile; in dorsal view much broader than petiole node. Sculpture 
and pilosity of both nodes similar to those of mesosomal dorsum.

Gaster in dorsal view 2.01–2.29 times wider than postpetiole; slightly shiny and first 
tergum wholly finely reticulate and with sparse yellowish, slender suberect to erect setae.

Color of body yellowish to light orange, gaster and appendages slightly lighter.
Gyne and male unknown.
Material examined. Holotype worker, MEXICO: BAJA CALIFORNIA: 19 km 

WNW Bahia de los Angeles, 28.98° -113.75°, 1.vi.1997 (A. Suarez & T. J. Case), Sono-
ran desert, in pitfall trap (CASENT0339305) [UCDC].
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Figure 9. Temnothorax morongo sp. n., worker (CASENT0103108) A Body in dorsal view B Body in 
lateral view C Head in full-face view.
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Paratypes. Same data as holotype, 1 worker (CASENT0339305) [UCDC].
Non-paratypic material examined. U.S.A.: CALIFORNIA: Riverside Co.: Joshua 

Tree National Park, 33.8° -116.0°, 28.v.1979 (E. L. Sleeper, #ELS2100) quail guzzler, 
1 worker (CASENT0103108) [LACM]; Riverside Co.: Joshua Tree National Park, 
33.8° -116.0°, 25.vi.1966 (E. L. Sleeper) quail guzzler, 1 worker (LACMENT299328) 
[LACM]; Riverside Co.: Joshua Tree National Park, 33.8° -116.0°, 9.vii.1966 (E. L. 
Sleeper) quail guzzler, 1 worker (LACMENT299329) [LACM]; MEXICO: BAJA CAL-
IFORNIA SUR: Isla Carmen S end, 20 m, 25.86° -111.22°, 13–18.vii.1999 (R. Aalbu, 
#ABRA11) 1 worker (CASENT0339306) [UCDC].

Etymology. Named for the Morongo, a band of the Cahuilla people who occupied 
occupied the northern part of this species range, in what is now Joshua Tree National 
Park. The name is a noun in apposition.

Remarks. In the keys of Creighton (1950) and Mackay (2000) T. morongo will run 
to T. silvestrii (Santschi 1911), an arboreal species from Arizona, which it resembles. In T. 
silvestrii the sculpture of the head and mesosoma is coarser, the head is proportionately a 
little broader, the propodeal spines are much shorter and the metafemora are much more 
robust, about three times longer than thick in dorsal view (also see Creighton 1953).

All known collections of this species are from pitfall traps, suggesting that this is a 
ground-nesting ant.

Temnothorax myrmiciformis sp. n.
http://zoobank.org/BCBFE027-0E6D-48B1-AC1C-F28B0AE1FD43
http://species-id.net/wiki/Temnothorax_myrmiciformis
Figures 10, 19, 24–26

Leptothorax sp. BCA-9; Johnson and Ward 2002: 1024.
Temnothorax sp. CA-07; Ward 2005: 68.

Diagnosis of worker. Large, gracile species with large eyes; scape extending well be-
yond posterior margin; dorsum of mesosoma evenly sloping from pronotum to base of 
propodeal spines; side of head behind eyes with numerous standing setae along margin.

Description. Worker measurements (mm) (9 measured): EL 0.216–0.250 (0.217); 
HFL 0.759–0.908 (0.789); HFW 0.150–0.187 (0.164); HL 0.774–0.904 (0.821); 
HW 0.624–0.748 (0.665); IOD 0.525–0.636 (0.556); OMD 0.210–0.255 (0.220); 
PPW 0.243–0.285 (0.265); PSL 0.164–0.210 (0.182); PTW 0.174–0.210 (0.193); 
PW 0.467–0.550 (0.493); SL 0.728–0.863 (0.748); WL 1.012–1.175 (1.049). Indi-
ces: CI 77.4–84.0 (81.0); FI 116–127 (118); OI 26.8–28.9 (26.3); PI 128–140 (138); 
PSI 19.9–23.6 (22.2); SI 89.4–97.6 (90.7).

Head longer than broad in frontal view, widest anterior to eyes; posterior to eyes 
evenly narrowed toward slightly convex posterior margin. Antenna 12-segmented; scape 
exceeding posterior margin by more than its apical width; 3-segmented apical club poorly 
defined. Eyes with scattered very short setae arising between ommatidia; IOD 2.34–2.60 
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Figure 10. Temnothorax myrmiciformis sp. n., worker (CASENT0339323) A Body in dorsal view 
B Body in lateral view C Head in full-face view.
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× EL; EL 0.96–1.15 × OMD. Mandibles coarsely longitudinally rugose. Clypeus with 
strong median carina and without flanking carinae between it and carina defining medi-
an lobe; lateral lobes each with several short longitudinal carinae. Malar area with several 
irregular coarse longitudinal rugae, some of which extend back mesad of eyes to poste-
rolateral corners; others curve mesad over antennal fossa; interspaces shiny and weakly 
reticulate; frons and vertex shiny between fine sparse piligerous punctures. Dorsum with 
numerous long standing setae, longest exceeding one-half minimum eye diameter, setae 
slender and not appreciably flattened; venter with several shorter setae on each side.

Mesosoma slender, WL 2.07–2.17 × PW; in profile, dorsum sloping from prono-
tum to base of propodeal spines; propodeal spines about as long as distance between 
their bases. Mesosoma moderately shiny and weakly sculptured between coarse irregular 
longitudinal rugae; posterior face of propodeum with weak transverse rugae. Metafemur 
4.77–5.15 times longer than wide in dorsal view. Entire length of dorsum with >40 long 
fully erect setae similar to those of frons, longest subequal to minimum eye diameter.

Petiole with short anterior peduncle; node thick-triangular in profile, posteriorly 
gently curved; subpetiolar tooth short, acute. Postpetiole node high and subrectangu-
lar in profile. Postpetiole node 1.28–1.40 times as wide as petiole node. Both nodes 
longitudinally rugose, petiole node with weakly reticulate interspaces at side, postpe-
tiole weakly reticulate throughout. Setae on nodes numerous and similar to those of 
mesosomal dorsum.

Gaster in dorsal view 3.34–4.15 times wider than node of postpetiole; disc of 
first tergite moderately shiny and very finely reticulate throughout, between sparse 
fine piligerous punctures. Segments with numerous suberect setae similar to those 
of mesosoma.

Dark brown, gaster darker posteriorly.
Gyne and male unknown.
Material examined. Holotype worker, U.S.A.: CALIFORNIA: Riverside Co.: 

Skinner Reservoir, 1360 m, 33.59° -117.07°, 1–31.iii.1997 (T. Prentice) oak woodland, 
1 worker (LACMENT299342) [LACM].

Paratypes. U.S.A.: CALIFORNIA: Riverside Co.: Skinner Reservoir, 1360 m, 33.59° 
-117.07°, 1–31.iii.1997 (T. Prentice) oak woodland, 1 worker (LACMENT299339) 
[LACM], 1 worker (LACMENT299340) [LACM]; Riverside Co.: Skinner Reservoir, 
1360 m, 33.59° -117.07°, 1–30.ix.1997 (T. Prentice) oak woodland, 1 worker (LAC-
MENT299341) [CASC], 1 worker (LACMENT299337) [MCZC].

Non-paratypic material examined. U.S.A.: CALIFORNIA: Orange Co.: Starr 
Ranch, 520 m, 33.6° -117.55°, 2.iv.2001 (P. S. Ward, #PSW14325-4), ex midden of 
Solenopsis xyloni, coastal sage scrub, 1 worker (CASENT0339309) [UCDC]; Ventura 
Co.: Point Mugu State Park, 34.1367° -118.9983°, 1–31.viii.2002 (F. Villalba) under 
chamise, 1 worker (CASENT0339314) [UCDC]; San Diego Co.: Miramar Naval Air 
Station, 32.87° -117.06°, 20–30.viii.1997 (T. Prentice) oak woodland, 1 worker (LAC-
MENT299338) [LACM]; San Diego Co.: Elliot Chaparral Reserve, 198 m, 32.8909° 
-117.0975°, 1–30.vi.2005 (R. N. Fisher) 1 worker (CASENT0339323) [UCDC]; 
MEXICO: BAJA CALIFORNIA: Co.: Bahia San Quintín, 30.6° -115.9°, 21.v.1952 
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(W. S. Creighton) 1 worker (LACMENT299335) [LACM]; 19.3 km S Guillermo Pri-
eto, 27.7° -113.3°, 7.iv.1982 (B. Phelps & M. Phelps) 1 worker (CASENT0339316) 
[UCDC]; 8.7 km NW Catavina, 27.79° -114.78°, 21.ix.1981 (F. Andrew & D. 
Faulkner) 1 worker (LACMENT299336) [LACM].

Etymology. The name is derived from the superficial resemblance to species of the 
unrelated genus Myrmica.

Remarks. The large size, depressed mesosomal profile and long scapes will separate 
this from all other western Temnothorax. These features are shared with T. paiute, as is 
the presence of short setae on the eyes. The two differ, however, in the much more con-
spicuously and coarsely sculptured head and mesosoma of T. myrmiciformis (compare 
Figures 10 and 13).

The type series specimens were all collected in pitfall traps in grassy areas in oak 
woodland. The species has otherwise been collected in coastal sage scrub, chaparral, 
and Sonoran desert. The specimen collected by Creighton was taken near the beach at 
Bahia San Quintín, under a clump of Mesembryanthemum.

Temnothorax neomexicanus (W. M. Wheeler, 1903)
http://species-id.net/wiki/Temnothorax_neomexicanus
Figure 22

Leptothorax neomexicanus Wheeler 1903: 248, pl. 12, fig. 18. Five syntype workers, Man-
zanares, New Mexico [MCZC] [Images of MCZT_22783 syntype worker examined].

Leptothorax tricarinatus neomexicanus Wheeler; Creighton 1950: 273. Subspecies of 
Leptothorax tricarinatus Emery.

Leptothorax (Myrafant) tricarinatus neomexicanus Wheeler; Smith 1952: 100. First 
combination in Leptothorax (Myrafant).

Leptothorax (Myrafant) neomexicanus Wheeler; Mackay 2000: 374. Revived status 
as species.

Temnothorax neomexicanus (Wheeler); Bolton 2003: 271. First combination in Temnothorax.

Material examined. 8 series from California, 2 series from Nevada, 4 series from Ari-
zona [MLBC, MMPC, UCDC].

Remarks. See Mackay (2000) for a full description of this species.

Temnothorax nevadensis (Wheeler, 1903)
http://species-id.net/wiki/Temnothorax_nevadensis
Figures 21–22

Leptothorax nevadensis Wheeler 1903: 252. Two syntype workers, two syntype males, 
one dealate queen, Kings Cañon, Ormsby Co., Nevada (C. F. Baker) [MCZC] 
[Images of MCZ_21033 syntype worker examined]
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Leptothorax melanderi Wheeler 1909: 81. Holotype worker, Moscow Mountain, Idaho 
(A. L. Melander) [AMNH] [Not examined]. Synonymy by Mackay 2000: 376.

Leptothorax eldoradensis Wheeler 1915: 414. Two syntype workers, Mt. Wilson, Cali-
fornia (J. C. Bradley) [MCZC] [Not examined]. Synonymy by Mackay 2000: 376; 
Confirmed by Ward 2005: 16.

Leptothorax lindae Mackay 2000: 356. Holotype worker, Wolverton Campground, Sequoia 
Natl. Park, Tulare Co., California (W. & L. Mackay) [MCZC] [Not examined]. Para-
type workers (same data) in LACM [Not examined]. Synonymy by Ward 2005: 16.

Leptothorax maryanae Mackay 2000: 364. Holotype worker, 4 mi N Fawnskin, San 
Bernardino Mnts, California (B. & E. Mackay) [MCZC] [Not examined]. Syn-
onymy by Ward 2005: 17.

Temnothorax lindae (Mackay); Bolton 2003: 271. First combination in Temnothorax.
Temnothorax maryanae (Mackay); Bolton 2003: 271. First combination in Temnothorax.
Temnothorax nevadensis (Wheeler); Bolton 2003: 271. First combination in Temnothorax.

Material examined. 132 series from California, 12 series from Nevada, 3 series from 
Utah, 6 series from Oregon, 3 series from Washington, 1 series from Montana [MLBC, 
MMPC, PSWC, UCDC].

Remarks. See Ward (2005) for a discussion of this species.

Temnothorax nitens (Emery, 1895)
http://species-id.net/wiki/Temnothorax_nitens
Figure 21–23

Leptothorax nitens Emery 1895: 322. Holotype worker, American Fork Canyon, Utah 
[USNM] [Images of USNMENT00531621 holotype worker examined]

Leptothorax nitens var. mariposa Wheeler 1917: 507. Nine syntype workers, Camp 
Curry, Yosemite, California [LACM, MCZC] [Images of CASENT0105618 and 
MCZ_8677 syntype workers examined]. Synonymy by Ward 2005: 17.

Leptothorax mariposa Wheeler; Cole 1958b: 536. Raised to species.
Leptothorax melinus Mackay 2000: 368. Holotype worker and 12 paratype workers, 

Beartrap Cyn., Socorro Co., New Mexico, 2286 m (W. Mackay #16889) [MCZC, 
CASC, WPMC, LACM, MCZC, MZSP, USNM] [Images of CASENT0105864 
paratype examined]. Synonymy by Ward 2005: 17.

Temnothorax mariposa (Wheeler); Bolton 2003: 271. First combination in Temnothorax.
Temnothorax melinus (Mackay); Bolton 2003: 271. First combination in Temnothorax.
Temnothorax nitens (Emery); Bolton 2003: 271. First combination in Temnothorax.
Temnothorax nitens (Emery); Ward 2005: 17-19. Senior synonym of Temnothorax 

mariposa and Temnothorax melinus.

Material examined. 107 series from California, 24 series from Nevada, and 7 series 
from Arizona [MPPC, PSWC, UCDC].

Remarks. See Ward (2005) for a discussion of this species.
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Temnothorax nuwuvi sp. n.
http://zoobank.org/E3E0C58D-0B96-4971-82B5-E544481475DD
http://species-id.net/wiki/Temnothorax_nuwuvi
Figures 11–12, 19, 23–24

Diagnosis of worker. Head sculptured with longitudinal rugae anastomosing into re-
ticulation on sides; petiole node robust and subtriangular in profile with rounded sum-
mit; propodeal spines acute and relatively short; dark reddish brown.

Description. Worker measurements (mm) (40 measured): EL 0.163–0.196 
(0.180); HFL 0.540–0.650 (0.583); HFW 0.098–0.147 (0.127); HL 0.646–0.771 
(0.701); HW 0.532–0.662 (0.586); IOD 0.459–0.558 (0.504); OMD 0.141–0.184 
(0.159); PPW 0.302–0.367 (0.328); PSL 0.066–0.118 (0.093); PTW 0.179–0.228 
(0.200); PW 0.387–0.502 (0.430); SL 0.519–0.610 (0.554); WL 0.793–0.977 
(0.867). Indices: CI 78.7–96.8 (83.6); FI 84.0–107.9 (99.5); OI 23.5–27.8 (25.7); PI 
154–176 (164); PSI 9.9–16.9 (13.2); SI 74.6–84.8 (79.1).

Head longer than broad in frontal view, lateral margins very weakly convex, pos-
terior margin flat to very weakly convex. Antennal scape just outreaching posterior 
margin; apical club distinctly 3-segmented. IOD 2.53–3.02 × EL; EL 0.99–1.27 × 
OMD. Mandible finely longitudinally rugose. Clypeus with 1 or 2 short fine carinae 
on either side of median carina. Dorsum of head with irregular longitudinal rugae, 
interspaces from mostly smooth between rugae along dorsum midline to contiguously 
reticulate laterally; malar area with several short fine longitudinal rugae, interspaces 
dull and sharply reticulate; posterolateral angles of head moderately shiny and weakly 
reticulate. Dorsum of head with relatively dense, blunt setae.

Mesosoma slender, WL 1.78–2.11 times longer than PW; mesosomal dorsum 
weakly convex in profile, sloping down to sharp propodeal spines. Mesosomal dorsum 
moderately rugose with corrugated interspaces and the corrugation faintest medially 
on pronotum; side of pronotum coarsely rugose, interspaces inconsistently corrugated; 
posterior face of propodeum dull and reticulate. Metafemur 4.26–5.38 times longer 
than wide in dorsal view. Entire length of dorsum with 20+ blunt setae that are dis-
tinctly longer than those of frons.

Petiole with only very short anterior peduncle; node robust and subtriangular, no 
higher than thick, summit flattened; subpetiolar tooth short and acute. Postpetiole 
profile low; in dorsal view node 1.54–1.76 times width of petiole node. Petiole coarsely 
rugose laterally and dorsally with interspaces corrugated and anterior face reticulate; 
postpetiole with much weaker rugosity laterally and posteriorly, with semi–regular cor-
rugation transitioning to fading reticulum dorsally; dorsum of postpetiole can be rela-
tively smooth, but traces of reticulum can be seen in most specimens. Petiole with 6–8 
setae similar to those of mesosoma and postpetiole with 14–16 setae.

Gaster in dorsal view 1.93–2.36 times wider than postpetiole node; surface of first 
tergite smooth and shiny between sparse piligerous punctures; surface with sparse suberect 
flattened setae similar to those of mesosoma and scattered finer prostrate pubescence.

Head and body dark brown.
Gyne unknown.
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Figure 11. Temnothorax nuwuvi sp. n., worker (LACMENT299376) A Body in dorsal view B Body 
in lateral view C Head in full-face view.
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Male measurements (mm) (2 measured): EL 0.221–0.234 (0.228); HFL 0.673–
0.685 (0.679); HFW 0.085–0.094 (0.090); HL 0.422–0.485 (0.454); HW 0.502–
0.503 (0.502); IOD 0.377–0.397 (0.387); OMD 0.073–0.081 (0.077); PPW 0.231–
0.236 (0.233); PSL N/A; PTW 0.147–0.161 (0.154); PW 0.519–0.623 (0.571); SL 
0.164–0.178 (0.171); WL 0.936–0.973 (0.955). Indices: CI 104–119 (111); FI 134–
136 (135); OI 45.6–55.5 (50.5); PI 147–157 (152); PSI N/A; SI 33.8–42.2 (38.0).

Head broader than long, margins behind eyes slightly convergent and broadly 
rounded into slightly convex posterior margin. Eyes large and strongly bulging; IOD 
1.70–1.71 x EL; OMD very short, about equal to transverse diameter of anterior ocel-
lus; interocellar distance 3.30–3.50 and ocellocular distance 3.60–4.10 times diameter 
of anterior ocellus. Antennae 13-segmented. Scape less than half of IOD. Head dull, 
mostly reticulate with few longitudinal rugae near frontal carinae and ocelli. Dorsum 
of head with about a dozen erect, relatively long and pointed setae, those setae are lo-
cated mostly on posterior half of head dorsum, and on vertexal margin behind ocelli.

Mesosoma robust, WL 1.56–1.80 × PW. Sculpture pronounced. Entire prono-
tum reticulate. Most of mesoscutal dorsum shagreened, and mesoscutellum medially 
smooth. Mesoscutum with >30 suberect short, slender setae; four pairs of longer setae 
submedially on metanotum. Small propodeal tubercles present. Entire propodeum re-
ticulate with weak rugosities near the tubercles.

Summit of petiole node low, angular in profile; subpetiolar process absent.
Body brown with gaster and appendages lighter.
Material examined. Holotype worker, U.S.A.: NEVADA: Nye Co.: Mount 

Jefferson, 2895 m, 38.7° -116.9°, 7.viii.1976 (G. C. Wheeler & J. Wheeler) (LAC-
MENT299376) [LACM].

Paratypes. Same data as holotype paratype, 2 workers (LACMENT299381) [MCZC], 
2 workers (LACMENT299380) [USNM], 2 workers (LACMENT299379) [LACM], 
2 workers (LACMENT299378) [LACM], 2 workers (LACMENT299377) [LACM], 
3 workers (LACMENT299375) [LACM], 2 workers (LACMENT299386) [UCDC].

Non-paratypic material examined. U.S.A.: NEVADA: Nye Co.: Mount Jeffer-
son, south side, 3050 m, 38.7° -116.9°, 7.viii.1976 (G. C. Wheeler & J. Wheeler) 
1 worker, 1 male (LACMENT299384) [LACM], 2 workers (LACMENT299383) 
[LACM], 2 workers, 1 male (LACMENT299382) [LACM]; Nye Co.: Manhattan, 
2255 m, 38.5° -117.1°, 7.viii.1976 (G. C. Wheeler & J. Wheeler) 2 workers (LAC-
MENT299395) [UCDC], 2 workers (LACMENT299393) [LACM], 2 workers 
(LACMENT299392) [LACM], 2 workers (LACMENT299391) [LACM], 2 workers 
(LACMENT299390) [LACM], 2 workers (LACMENT299389) [LACM], 2 workers 
(LACMENT299388) [LACM], 2 workers (LACMENT299387) [LACM], 2 workers 
(LACMENT299394) [LACM], 3 workers (LACMENT299385) [LACM], 1 worker 
(CASENT0172608) [LACM].

Etymology. The name “Nuwuvi” is the Southern Paiute name for themselves; it 
means “the People” or the true men.

Remarks. The combination of brown body color with relatively coarse head sculp-
ture, weakly sculptured postpetiole dorsum, non-acute petiole node (Figure 19F) and 
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Figure 12. Temnothorax nuwuvi sp. n., male (LACMENT299382) A Body in dorsal view B Body in 
lateral view C Head in full-face view.
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postpetiole more than 1.5 × as wide as long in dorsal view will serve to distinguish this 
species from other Temnothorax occurring in the area. With regard to color and sculp-
ture, T. nuwuvi is similar to T. nevadensis. The latter is a very variable species, but the 
combination of less robust petiolar node, postpetiole relatively more narrow, and longer 
propodeal spines in T. nevadensis (PI 129–147, PSI 16–26 in nevadensis vs. PI 154–176, 
PSI 10–17 in nuwuvi) (Figures 11B, 21D) will serve to distinguish the two.

Temnothorax oxynodis (Mackay, 2000)
http://species-id.net/wiki/Temnothorax_oxynodis
Figure 22

Leptothorax (Myrafant) oxynodis Mackay, 2000: 385. Holotype worker, near Big Basin, 
Santa Cruz Co., California. U.S.A. [CASC] [Images of CASTYPE17706 holotype 
worker examined].

Temnothorax oxynodis (Mackay); Bolton 2003: 272. First combination in Temnothorax.

Material examined. 3 series from California [PSWC, UCDC].
Remarks. See Mackay (2000) for a full description of this species.

Temnothorax paiute sp. n.
http://zoobank.org/F6A83AFD-226F-4CB0-BAAD-F1C49D3DE49B
http://species-id.net/wiki/Temnothorax_paiute
Figures 13, 20, 24

Temnothorax sp. CA-08; Ward 2005: 68.

Diagnosis of worker. Mesonotum distinctly sloping down to metanotal area and base 
of propodeum slightly convex; first gastral tergum slightly shiny and very finely sculp-
tured throughout; side of head behind eyes with no more than 1 or 2 short fine setae.

Description. Worker measurements (mm) (4 measured). EL 0.204–0.224 (0.216); 
HFL 0.680–0.738 (0.720); HFW 0.145–0.170 (0.155); HL 0.780–0.828 (0.806); 
HW 0.642–0.695 (0.671); IOD 0.531–0.583 (0.566); OMD 0.187–0.218 (0.201); 
PPW 0.224–0.270 (0.248); PSL 0.125–0.133 (0.128); PTW 0.172–0.212 (0.193); 
PW 0.440–0.491 (0.472); SL 0.706–0.741 (0.724); WL 0.964–1.028 (0.999). Indi-
ces: CI 82.3–83.9 (83.2); FI 106–111 (107); OI 26.2–27.2 (26.8); PI 125–131 (128); 
PSI 15.1–16.9 (15.9); SI 87.0–92.5 (89.9).

Head longer than broad in frontal view; posterior margin transverse and lateral 
margins essentially parallel. Antenna 12-segmented; scape long and exceeding poste-
rior margin by more than its apical width; antennal club distinct, 3-segmented. Eye 
large and moderately bulging, IOD about 2.54–2.71 × EL; with a few widely scat-
tered very short setae arising between ommatidia; EL 0.98–1.17 × OMD. Mandibles 
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Figure 13. Temnothorax paiute sp. n., worker (CASENT0005932) A Body in dorsal view B Body in 
lateral view C Head in full-face view.
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coarsely longitudinally rugose. Head slightly shiny and conspicuously finely reticulate 
and with widely scattered obscure minute punctures; interrugal surfaces of clypeus 
smooth and shiny; malar area with several short obscure rugulae. Sparse short yellow-
ish erect to suberect setae on front of head; more abundant suberect to erect setae on 
hypostomal area.

Mesosoma slender, WL 2.08–2.19 times longer than PW; in profile, posterior 
portion of mesonotum sloping down to metanotal impression, behind which dorsal 
face of propodeum is slightly raised and weakly convex. Propodeal spines present and 
well–developed: PSI 15.1–16.9; stout and shorter than infraspinal distance in largest 
specimens (California), more slender and longer than infraspinal distance in smaller 
(Nevada) specimens. Entire pronotum and mesosomal dorsum slightly shiny and fine-
ly reticulate, without rugae; mesepisternum and side of propodeum with conspicuous 
more or less longitudinal rugae, metapleural suture with about 6 coarse cross–rugae. 
Metafemur slender, 4.29–4.93 times longer than wide in dorsal view. Dorsum, includ-
ing propodeum, with sparse yellowish slender erect setae.

Petiole node high in profile, summit broadly rounded; acute subpetiolar tooth 
present; summit of postpetiole rounded in profile; in dorsal view quadrate to slightly 
trapezoidal. Both nodes slightly shiny and finely reticulate, without rugae and with 
sparse yellowish slender erect setae.

Gaster, in dorsal view, 3.12–3.54 times broader than width of postpetiole; slightly 
shiny and first tergum finely reticulate throughout; sparse yellowish slender erect setae 
evenly distributed on first tergum; first tergum also with widely scattered finer subap-
pressed setae.

Color of body medium brown with gaster darker.
Gyne and male unknown.
Material examined. Holotype worker, U.S.A.: CALIFORNIA: Inyo Co.: Lone 

Pine, 1310 m, 36.6° -118.1°, 7.iv.1959 (W. S. Creighton) (CASENT0005932) [LACM].
Paratypes. 1 worker, same data as holotype (CASENT0005932) [LACM].
Non-paratypic material examined. U.S.A.: NEVADA: Nye Co.: Nevada Test Site, 

36.7° -116°, 12.ii.1962 (A. C. Cole) 1 worker (LACMENT299343) [LACM]; Nye Co.: 
Nevada Test Site, 36.7° -116°, 14.xi.1961 (A. C. Cole) on Ephedra nevadensis, 1 worker 
(LACMENT299344) [LACM].

Etymology. This species is named for the peoples of the Paiute Nation and is to be 
treated as a noun in apposition.

Remarks. The two specimens from Nevada have proportionately slightly longer 
scapes than those of the Lone Pine specimens (SI 90.5–92.5 vs. 87.0–89.5), but other-
wise share the unique features cited in the diagnosis. Although T. paiute unquestionably 
belongs among the species placed in the former subgenus Myrafant, characterized within 
our fauna by the presence of a median longitudinal clypeal carina and the absence of the 
metanotal suture across the dorsum, it does not appear to belong to any of the previously 
recognized species groups. Also see above under T. myrmiciformis.

Cole’s label data indicate that a specimen has been collected on Ephedra nevadensis 
but otherwise nothing is known about this species’ biology.
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Temnothorax pseudandrei sp. n.
http://zoobank.org/5A46B981-1AD6-40A4-9EF3-75B1A9D06C80
http://species-id.net/wiki/Temnothorax_pseudandrei
Figures 14–16, 20, 24–25

Temnothorax sp. CA-04; Ward 2005: 68.

Diagnosis of worker. Mesosoma, petiole and postpetiole dull and contiguously punc-
tate; head shinier, punctures larger, shallower and distinctly shiny within, without fine 
rugae except above frontal lobes and around antennal fossa; subpetiolar process short 
and broad.

Description. Worker measurements (mm) (12 measured): EL 0.121–0.152 
(0.139); HFL 0.408–0.488 (0.442); HFW 0.095–0.109 (0.102); HL 0.577–0.648 
(0.619); HW 0.454–0.514 (0.489); IOD 0.390–0.430 (0.413); OMD 0.134–0.155 
(0.144); PPW 0.179–0.196 (0.188); PSL 0.049–0.080 (0.066); PTW 0.130–0.153 
(0.145); PW 0.296–0.345 (0.324); SL 0.394–0.457 (0.432); WL 0.627–0.715 
(0.675). Indices: CI 77.5–80.7 (79.1); FI 86.4–96.4 (90.4); OI 21.0–23.7 (22.4); PI 
123–138 (130); PSI 7.73–12.6 (10.7); SI 68.3–71.0 (69.8).

Head longer than broad in frontal view; posterior margin mostly transverse but 
with small median impression; lateral margins very weakly convex and slightly conver-
gent behind eyes. Antenna 12-segmented; scape short of posterior margin by slightly 
more than its apical width; apical club distinctly 3-segmented. Eye small and slightly 
bulging in frontal view; IOD 2.77–3.22 × EL; EL 0.89–1.05 × OMD. Most of head 
slightly shiny, with reticulation shiny within; midline of frons shinier, less strongly 
sculptured and with indistinct median smooth line; very fine rugae curving around 
antennal fossa; additional very fine rugae extending back from frontal lobes but ending 
well below vertex; median and submedian clypeal carinae weak. Dorsum of head with 
scattered very short to short (one vertex) flattened yellowish setae.

Mesosoma slender, WL 2.03–2.17 × PW in dorsal view; dorsal profile slightly 
convex. Propodeal spines short and acute, about half as long as distance between their 
bases. Entire mesosoma dull and reticulate, without rugulae or reticulae. Metafemur 
3.93–4.69 times as long as wide in dorsal view. Dorsum with 16–18 short erect flat-
tened yellowish setae.

Petiole node blunt and rounded in profile; subpetiolar process short and obtuse in 
profile; postpetiole node low and broadly rounded. Sculpture of both nodes similar to 
that of mesosoma.

Gaster in dorsal view about 2.87–3.28 times wider than postpetiole; first tergum 
smooth and shiny between scattered fine piligerous punctures; setae short and flattened.

Head and body uniformly pale yellow reddish yellow; gaster slightly darker or no darker.
Gyne: measurements (mm) (1 measured): EL 0.202; HFL 0.530; HFW 0.107; 

HL 0.672; HW 0.572; IOD 0.468; OMD 0.131; PPW 0.246; PSL 0.115; PTW 
0.187; PW 0.558; SL 0.472; WL 0.995. Indices: CI 85.1; FI 92.7; OI 30.1; PI 132; 
PSI 17.1; SI 70.2.
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Figure 14. Temnothorax pseudandrei sp. n., worker (CASENT0005693) A Body in dorsal view 
B Body in lateral view C Head in full-face view.
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Head longer than broad, margins approximately parallel in frontal view and broad-
ly rounded into transverse posterior margin. Antennal scape extending back to level of 
anterior ocellus. Eye large and moderately convex, IOD 2.32 × EL in frontal view; EL 
1.54 × OMD. Sculpture and pilosity about as in worker.

Mesosoma slender, WL 1.78 × PW. Mesonotum flat in profile. Propodeal spines 
thick at base, about half as long as infraspinal distance. Mesonotum weakly shiny and 
mostly reticulate, with some indistinct punctation behind; side of pronotum duller 
and distinctly reticulate; mesepisternum shinier but reticulate throughout; propodeum 
dull, reticulate. Pilosity suberect to erect, short (less than 0.05 mm) and sparse, dis-
tinctly flattened and blunt-tipped.

Remainder as described for worker; gaster 3.40 times as wide as postpetiole.
Male measurements (mm) (7 measured): EL 0.184–0.204 (0.195); HFL 0.517–

0.608 (0.555); HFW 0.061–0.070 (0.065); HL 0.427–0.445 (0.439); HW 0.387–
0.410 (0.403); IOD 0.253–0.277 (0.267); OMD 0.036–0.054 (0.046); PPW 0.162–
0.222 (0.182); PSL N/A; PTW 0.116–0.131 (0.121); PW 0.358–0.483 (0.409); SL 
0.163–0.176 (0.169); WL 0.798–0.888 (0.844). Indices: CI 90.6–92.6 (91.7); FI 
131–148 (138); OI 42.9–46 (44.4); PI 133–190 (150); PSI N/A; SI 37.3–39.6 (38.5).

Head longer than broad, margins behind eyes slightly convergent and broadly 
rounded into transverse posterior margin. Eyes large and strongly bulging; IOD 1.27–
1.44 × EL; OMD very short, about equal to transverse diameter of anterior ocellus 
(EL 3.61–5.67 times OMD); interocellar distance 2.00–2.30 and ocellocular distance 
3.00–3.30 × diameter of anterior ocellus. Antennae 13-segmented. Scape distinctly 
shorter than IOD. Head moderately shiny, weakly and shallowly reticulate and with 
variable irregular smoother areas. Dorsum of head without erect setae other than three 
on each side in ocellar area, those setae very short and flattened.

Mesosoma robust, WL 1.84–2.35 × PW. Propodeal spines absent. Sculpture fine 
and weak, mesoscutal dorsum smooth and shiny. Mesoscutum with 3–4 pairs of su-
berect short, slender setae; a single pair of longer setae submedially on metanotum.

Summit of petiole node low, angular in profile; subpetiolar process absent.
Mesosoma and petiolar segments dark brown brownish yellow; appendages whit-

ish head and gaster reddish brown.
Material examined. Holotype worker. U.S.A.: ARIZONA: Pinal Co.: Kearney near 

Gila River, 560 m, 33.050° -110.915°, 24.vi.1996 (R. A. Johnson, #AZ 882), nest in 
bark of Populus fremontii (CASENT0339311) [UCDC].

Paratypes. Same data as holotype, 1 dealate gyne, 1 worker (CASENT0339311) 
[UCDC], 2 workers, 1 male (CASENT0005693) [USNM], 1 worker, 1 male (LAC-
MENT299370) [LACM], 2 workers (LACMENT299371) [LACM], 2 workers (LAC-
MENT299372) [LACM], 1 worker (LACMENT299373) [MCZC].

Non-paratypic material examined. U.S.A.: CALIFORNIA: Imperial Co.: Bard, 
32.79° -114.55°, 17.iii.1964 (G. Beevor) under bark of Chilopsis linearis, 1 worker (LAC-
MENT299359) [LACM], 1 worker (LACMENT299360) [LACM], 1 worker (LAC-
MENT299361) [LACM], 1 worker (LACMENT299374) [LACM]; Inyo Co.: Resting 
Springs, 35.87° -116.16°, 29–30.v.1955 (J. N. Belkin et al.) presumably at lights, 1 



Studies on California ants: a review of the genus Temnothorax (Hymenoptera, Formicidae) 67

Figure 15. Temnothorax pseudandrei sp. n., dealate gyne (CASENT0339311) A Body in dorsal view B 
Body in lateral view C Head in full-face view.
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Figure 16. Temnothorax pseudandrei sp. n., male (CASENT0005693) A Body in dorsal view B Body 
in lateral view C Head in full-face view.
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dealate gyne (LACMENT299362) [LACM], 1 male (LACMENT299363) [LACM], 
1 male (LACMENT299364) [LACM], 1 male (LACMENT299365) [LACM], 1 male 
(LACMENT299366) [LACM], 1 male (LACMENT299367) [LACM], 1 male (LAC-
MENT299368) [LACM].

Etymology. From Greek, pseudos (false) + andrei, for the close resemblance of this 
species to T. andrei.

Remarks. As the name suggests, T. pseudandrei is similar to, and may be confused 
with, T. andrei, a common ground-dwelling species in California and neighboring 
states. Workers of T. pseudandrei differ by the short, broad subpetiolar process and the 
less robust, more acute petiolar node (Figures 20B, 21A). The worker of T. pseudandrei 
lacks erect setae on the underside of the head and the gyne has a single pair of very 
short flattened setae a short distance behind the oral cavity. Fine erect setae are present 
on the underside of the head in both workers and gynes of T. andrei. Additionally, the 
erect setae on the cephalic and mesosomal dorsa are shorter and less numerous.

Males of the two species are similar but differ in the length of the few setae present 
on the upper frons and vertex. In T. andrei there are about 10 setae, including 2 along 
the lateral margins and all are distinctly longer than the maximum diameter of the 
anterior ocellus. A few setae are also present on the underside of the head. Males of T. 
pseudandrei have about 6 setae on the vertex, none on the frons none along the lateral 
margins and none on the underside of the head. Those setae present on the vertex are 
only slightly longer than the greatest diameter of the anterior ocellus.

Little is known of the ecology of this ant other than that it is an arboreal species. 
As noted above, the Bard specimens were taken from under the bark of desert willow 
(Chilopsis linearis) in habitat that is now a much fragmented riverine gallery forest. The 
habitat for the Arizona specimens is similar, but in this instance the specimens were 
nesting in the bark of Fremont cottonwood (Populus fremontii). No data are available 
for the Resting Springs specimens and they were presumably taken at lights at night. 
That habitat is not riverine, but originally there was a flowing spring and a substantial 
stand of Fremont cottonwood. The site has been commercially developed and most of 
the cottonwood trees are no longer there.

Temnothorax quasimodo sp. n.
http://zoobank.org/CF5B1050-72F1-4D42-9130-B1481885DF23
http://species-id.net/wiki/Temnothorax_quasimodo
Figures 17, 24

Temnothorax sp. CA-05; Ward 2005: 68.

Diagnosis of worker. Mesosoma short and deep in profile, dorsum distinctly convex; 
propodeum without spines but with blunt obtuse angles.

Description. Worker measurements (mm) (1 measured). EL 0.090; HFL 0.334; 
HFW 0.102; HL 0.529; HW 0.416; IOD 0.364; OMD 0.123; PPW 0.250; PSL 
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Figure 17. Temnothorax quasimodo sp. n., worker (CASENT0005694) A Body in dorsal view B Body 
in lateral view C Head in full-face view.
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N/A; PTW 0.193; PW 0.298; SL 0.339; WL 0.587. Indices: CI 78.6; FI 80.3; OI 
17.0; PI 130; PSI N/A; SI 64.1.

Head longer than broad in frontal view; posterior margin transverse and weakly con-
cave in middle; lateral margins weakly curved and slightly convergent toward mandibular 
bases. Antenna 12-segmented; scape short and ending well below posterior margin; apical 
club distinctly three-segmented. Eye small, IOD 4.04 × EL; EL 0.73 times OMD. Mandi-
ble moderately coarsely rugulose (rugulae finer than in T. andrei Emery). Head moderately 
shiny and with narrow shiny median line; surface mostly very finely lineolate (“striate”) and 
with dense (especially anteriorly) minute shallow punctures becoming sparser and less dis-
tinct posteriorly and with scattered coarser piligerous punctures; antennal fossa and malar 
area only slightly shiny and roughened between well-separated fine rugulae (straight on ma-
lar area, curving mesad over fossa). Dorsum of head with widely scattered short, erect to su-
berect yellowish setae, the setae stiff and slightly flattened; similar but longer setae beneath.

Mesosoma stout, WL 1.97 times PW; mesosomal profile deep, distance from dorsal 
mesonotal margin to base of mesocoxa 0.50 times WL; mesosomal dorsum distinctly 
convex in profile. Propodeal spines reduced to blunt obtuse angles in profile. Mesosoma 
opaque and reticulate, except infraspinal face of propodeum less strongly sculptured and 
shinier. Dorsum with about 20 sparse slightly flattened yellowish setae that are longer 
than those of head. Metafemur robust, 3.27 times longer than wide in dorsal view.

Petiole lacking anterior peduncle; node robustly triangular in profile with rounded 
summit; subpetiolar process consisting of a distinct thin flange that is acute anteriorly. 
Postpetiolar node profile high and rounded and in dorsal view trapezoidal with pro-
nounced anterior corners and 1.30 times width of petiolar node. Sculpture and pilosity 
of both nodes similar to those of mesosoma.

Gaster in dorsal view 2.26 times wider than node of postpetiole; disc of first ter-
gum smooth and shiny with scattered minute piligerous punctures; setae fine and yel-
lowish, slightly flattened; remaining segments with similar setae.

Color of body and appendages uniformly yellow.
Gyne and male unknown.
Material examined. Holotype worker, U.S.A.: CALIFORNIA: Solano Co.: Cold 

Canyon, 19 km NNW Vacaville, 300m, 38.5° -122.1°, 25.ii.1990 (P. S. Ward, #10562-3) 
ex sifted litter (leaf mold, rotten wood), chaparral (CASENT0005694) [UCDC].

Etymology. Temnothorax quasimodo is named for the Victor Hugo character in his 
novel The Hunchback of Notre Dame.

Remarks. The short, deep mesosoma with distinctly convex dorsum results in a 
“hunched” profile that is characteristic for this species. This profile is similar to that of 
some species placed in the erstwhile subgenus Macromischa Roger (1863).

Superficially this species resembles T. andrei, a species that is common in similar 
habitat and was collected in the same litter sample as T. quasimodo (P. S. Ward, pers. 
comm.). The distinctive mesosomal profile of T. quasimodo will readily distinguish be-
tween the two (Figures 17, 21A). The unusual form of both the mesosoma and broad-
ening of postpetiole may indicate that this is a socially parasitic or inquilinous species 
(Wilson 1984), perhaps in nests of such other species as T. andrei.
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We did not observe similar morphological modifications among multiple nest 
series and hundreds of specimens of T. andrei examined during this study. T. quasi-
modo was found in a locality where intensive sampling has been carried out, mostly by 
Philip S. Ward (pers. comm.) and UC Davis entomology students, but the species has 
been collected only once. We conclude that it represents an extremely infrequently en-
countered species such as Lasius atopus (Cole, 1958a) or Stigmatomma trigonignathum 
(Brown, 1949), although until more material is collected we cannot be certain that the 
holotype is not a result of a rare environmentally induced malformation.

Temnothorax rudis (Wheeler, 1917)
http://species-id.net/wiki/Temnothorax_rudis
Figures 20–22

Leptothorax nevadensis subsp. rudis Wheeler 1917: 508. Six syntype workers, Camp 
Curry, Yosemite, California [MCZC] [Images of MCZ_8676 syntype worker exam-
ined]. Revived from synonymy and raised to species by Ward 2005: 19.

Leptothorax rudis Wheeler; Stuart and Page 1991: 375. Genetic study (rudis implicitly 
raised to species).

Leptothorax (Myrafant) nevadensis Mackay 2000: 376. Leptothorax nevadensis rudis 
(Wheeler) as junior synonym of Temnothorax nevadensis.

Temnothorax rudis (Wheeler); Ward 2005: 19. First combination in Temnothorax, re-
vived from synonymy and raised to species.

Material examined. 150 series from California, 3 series from Oregon [MLBC, MMPC, 
PSWC, UCDC].

Remarks. See Ward (2005) for a discussion of this species.

Temnothorax rugatulus (Emery, 1895)
http://species-id.net/wiki/Temnothorax_rugatulus
Figures 20, 22

Leptothorax rugatulus Emery 1895: 321. Syntype workers, South Dakota, Colorado 
[MSNG] [Images of CASENT0904762 syntype worker examined].

Leptothorax curvispinosus subsp. rugatulus Wheeler 1903: 241. Leptothorax rugatulus 
(Emery) as junior synonym of Leptothorax curvispinosus.

Leptothorax curvispinosus rugatulus var. cockerelli Wheeler 1903: 241. 10 syntype work-
ers, Las Vegas Hot Springs, New Mexico [MCZC] [Images of MCZ_21044 syntype 
worker examined]. Synonymy by Creighton 1950: 269.

Leptothorax curvispinosus rugatulus var. annectens Wheeler 1903: 242. 4 syntype workers, 
Boulder, Colorado [MCZC] [Images of MCZ_22776 syntype worker examined]. 
Synonymy by Creighton 1950: 269.
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Leptothorax rugatulus (Emery) Wheeler 1917: 509. Revived status as species.
Leptotothorax rugatulus var. mediorufus Wheeler 1917: 510. Six syntype workers, Lake 

Tahoe, California [MCZC] [Images of MCZ_8675 syntype worker examined]. 
Synonymy by Creighton 1950: 269.

Leptothorax rugatulus subsp. brunnescens Wheeler 1917: 510. Syntype workers, Creede, 
Colorado [MCZC] [Images of MCZ_23661 syntype worker examined]. Synonymy 
by Mackay 2000: 394.

Leptothorax rugatulus subsp. cockerelli Wheeler; Wheeler 1917: 510. Leptothorax curvis-
pinosus rugatulus var. cockerelli raised to subspecies.

Leptothorax rugatulus subsp. annectens Wheeler; Wheeler 1917: 510. Leptothorax curvis-
pinosus rugatulus var. annectens raised to subspecies.

Leptothorax (Myrafant) rugatulus Emery; M. R. Smith 1950: 30. First combination in 
Leptothorax (Myrafant).

Temnothorax rugatulus (Emery); Bolton 2003: 272. First combination in Temnothorax.

Material examined. 65 series from California, 14 series from Arizona, 4 series from 
Oregon, 4 series from Nevada [MLBC, MMPC, PSWC, UCDC].

Remarks. See Mackay (2000) for a full description of this species.

Temnothorax wardi sp. n.
http://zoobank.org/C4E708AD-3868-422F-A03C-634E20CA658B
http://species-id.net/wiki/Temnothorax_wardi
Figures 18–19, 24–26

Leptothorax sp. BCA-2; Johnson and Ward 2002: 1023.
Temnothorax sp. CA-02; Ward 2005: 68.

Diagnosis of worker. Large, gracile species with large eyes; scape extending slightly 
beyond posterior margin; side of head, behind eyes, without standing setae; propodeal 
spines short and triangular; postpetiole extremely wide in dorsal view.

Description. Worker measurements (mm) (3 measured): EL 0.191–0.217 (0.201); 
HFL 0.725–0.791 (0.761); HFW 0.156–0.182 (0.170); HL 0.792–0.857 (0.827); 
HW 0.649–0.747 (0.686); IOD 0.538–0.630 (0.578); OMD 0.193–0.224 (0.206); 
PPW 0.318–0.415 (0.371); PSL 0.068–0.089 (0.079); PTW 0.178–0.210 (0.201); 
PW 0.441–0.513 (0.472); SL 0.708–0.786 (0.743); WL 1.002–1.124 (1.059). Indi-
ces: CI 80.7–87.2 (82.9); FI 106–114 (111); OI 23.9–25.3 (24.3); PI 179–198 (184); 
PSI 8.59–10.5 (9.57); SI 89.1–91.7 (89.8).

Head longer than broad, margins subparallel, broadly rounded into transverse pos-
terior margin. Antenna 12-segmented and scape extending slightly beyond posterior 
margin of head; three-segmented apical club poorly defined. Eyes moderately convex 
and without short setae arising from between ommatidia; IOD 2.77–2.90 × EL; EL 
0.96–1.01 × OMD. Medial carina of clypeus sharply defined, as are 2–3 short carinae 



Roy R. Snelling et al.  /  ZooKeys 372: 27–89 (2014)74

Figure 18. Temnothorax wardi sp. n., worker (CASENT0339315) A Body in dorsal view B Body in 
lateral view C Head in full-face view.
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on either side. Malar area with several well–spaced longitudinal rugae that curve mesad 
of eye to slightly behind level of upper eye margin; similar rugae curve mesad above 
antennal fossae. Frons and vertex moderately shiny and reticulate and with scattered 
poorly defined longitudinal rugae. Dorsum with numerous short, fully erect, slightly 
flattened setae, but none along margins of head in frontal view; venter with sparse, 
finer setae about as long as those of frons.

Mesosoma slender, WL 2.19–2.29 × PW; dorsal profile nearly flat from anterior 
edge of mesonotum to base of propodeal spines. Propodeal spines short and stout, less 
than half as long as distance between their bases. Pronotal dorsum and side coarsely cor-

Figure 19. Lateral views focusing on petiole and postpetiole A Temnothorax anaphalantus sp. n. 
(CASENT0339237) B T. arboreus sp. n. (CASENT0339243) C T. wardi sp. n. (CASENT0339315) D 
T. morongo sp. n. (CASENT0103108) E T. myrmiciformis sp. n. (CASENT0339323) F T. nuwuvi sp. 
n. (LACMENT299376).
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rugated/rugoreticulate; remainder of dorsum with variable degrees of corrugation and/
or irregular longitudinal rugae; interspaces moderately shiny and reticulate; mesepister-
num and propodeum side with well–spaced, irregular coarse rugae and densely reticu-
late interspaces. Hind femur 4.31–4.65 times longer than wide in dorsal view. Dorsum 
with 15–20 fully erect flattened, blunt–tipped setae that are longer than those of frons.

Petiole node high and subacute in profile; subpetiolar process short and blunt; 
postpetiole node robust, high and broadly rounded in profile, about twice as wide as 
petiole node; Posterior face of petiole node coarsely areolate, postpetiole node contigu-
ously punctate only.

Figure 20. Lateral views focusing on petiole and postpetiole A Temnothorax paiute sp. n. (CASENT0005932) 
B T. pseudandrei sp. n. (CASENT0005693) C T. quasimodo sp. n. (CASENT0005694) D T. rudis E T. 
caguatan sp. n. (CASENT0339286) F T. rugatulus.
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Gaster in dorsal view 1.83–2.41 times as wide as postpetiole node; first tergum 
smooth and shiny, with sparse piligerous punctures, the setae suberect, slightly flat-
tened, and blunt-tipped.

Head and body light reddish brown, gaster darker.
Gyne and male unknown.

Figure 21. A–F Lateral views focusing on mesosoma A Temnothorax andrei B T. chandleri C T. gallae  
D T. nevadensis E T. nitens F T. rudis G–H Lateral views focusing on head G T. andrei H T. obliquicanthus.
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Figure 22. Dorsal views focusing on mesosoma A Temnothorax carinatus B T. chandleri C T. gallae D T. 
neomexicanus E T. nevadensis F T. nitens G T. oxynodis H T. rudis I T. rugatulus J T. whitfordi.
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Material examined. Holotype worker, U.S.A.: CALIFORNIA: San Bernardino 
Co.: San Savaine Road, Lytle Creek, 1395 m, 34.1993° -117.4815°, 3.viii.2004 (J. des 
Lauriers), ex pitfall trap, burned scrub oak chaparral (CASENT0339315) [UCDC].

Paratypes. Same data as holotype, 1 worker (CASENT0339315) [UCDC].
Non-paratypic material examined. U.S.A.: CALIFORNIA: Los Angeles Co.: 

Mount Baldy Road, Hogback, 1165 m, 34.220° -117.668°, 25.i.2006 (J. des Lauriers) 
Ceanothus chaparral, 1 worker (CASENT0339317) [LACM]; San Diego Co.: Elliot 
Reserve 1 km E Miramar, 180 m, 32.88° -117.1°, 2.ix.2000 (P. S. Ward, #PSW14263-
5) ex nest middens of Forelius sp., chaparral, 2 workers (CASENT0339318) [UCDC]; 
San Diego Co.: 3 km S Santa Ysabel, 33.08° -116.67°, 10.v.1987 (M. Trepanier) ground 
forager, chaparral/Quercus virginiana (sic) woodland, 1 worker (CASENT0005691) 
[UCDC]; MEXICO: BAJA CALIFORNIA: 28 km E Ensenada, 750 m, 31.8833° 
-116.3000°, 27.iv.1998 (P. S. Ward, #PSW13576-8) ex nest middens of Forelius sp., 
chaparral, 1 worker (CASENT0339319) [UCDC].

Etymology. This species is dedicated to Phil Ward, who provided so much of the 
material utilized in this paper.

Figure 23. A–B Dorsal views focusing on gaster A Temnothorax nuwuvi sp. n. (CASENT0172608) B T. 
anaphalantus sp. n. (CASENT0339238) C–D Full-face views of the head C T. chandleri D T. nitens.
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Remarks. The combination of flat mesosomal dorsum, short and upward-directed 
propodeal spines with extremely swollen postpetiole will separate this species from 
all other western Temnothorax. In dorsal view the relatively closely spaced propodeal 
spines and the postpetiole, which is almost twice as wide as the petiole, are especially 
conspicuous. (PI 179–198; Figure 18A).

The known specimens have been collected in pitfall traps in chaparral and from 
nest middens of Forelius ants.

Temnothorax whitfordi (Mackay, 2000)
http://species-id.net/wiki/Temnothorax_whitfordi
Figure 22

Leptothorax (Myrafant) whitfordi Mackay 2000: 421. Holotype worker, 5.3 km SE Sit-
ting Bull Falls, Guadalupe Mountains, Eddy Co., New Mexico [holotype worker 
in MCZC and multiple paratype worker specimens in various institutions] [Para-
type in UCDC examined].

Temnothorax whitfordi (Emery); Bolton 2003: 272. First combination in Temnothorax.

Material examined. 3 series from California, 5 series from Arizona [PSWC, UCDC].
Remarks. See Mackay (2000) for a full description of this species.

Key to California species of Temnothorax

Below we provide a worker-based key to the 20 species of Temnothorax known from 
California, plus two additional species (T. nuwuvi, T. carinatus) known from neighbor-
ing states to the east.

In California, Temnothorax can be most easily confused with Leptothorax, Tetramo-
rium and Myrmica, but all these genera have at least six mandibular teeth. Additionally, 
Tetramorium and Myrmica possess mid- and hind tibial spurs. In western North America,  
workers of Temnothorax can be recognized by a combination of a waist consisting 
of two segments (petiole and postpetiole); postpetiole attached to anterior face of 
abdominal segment 4 (first gastral segment); absence of promesonotal suture from 
mesosoma; antennae 11- or 12-segmented and with differentiated 3-segmented club; 
eyes present and consisting of at least several facets; frontal carinae not laterally 
expanded or extending posteriorly past the eye; presence of median clypeal carina; 
clypeus elevated slightly above mandibles in profile view, not an anteriorly project-
ing lobe that fits tightly over the base of the mandibles; mandibles with five teeth; 
propodeal spines present at least as distinct tubercles and tibial spurs on middle and 
hind legs absent. A user-friendly key to ant genera of North America is available in 
Fisher and Cover (2007).
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1	 Antenna 11-segmented (Figure 6C).............................................................2
–	 Antenna 12-segmented (Figure 5C).............................................................5
2(1)	 Propodeal spines longer than 0.5 × distance between their bases, PSI 19–30; 

pronotal dorsum coarsely areolate-rugose or at least irregularly rugose (Figures 
6A, 20E, 20F, 22I).........................................................................................3

–	 Propodeal spines dentiform, always much less than 0.5 × distance between 
their bases, PSI 6–10; pronotal dorsum dull and reticulate, without coarse 
areolae or rugae (Figures 22G, 22J)..............................................................4

3(2)	 Petiole node profile subacute dorsally (Figure 20F), with dorsal face rounding 
evenly into posterior face of node; petiole 0.97–1.04 times longer than high 
in profile when length is measured on a plane parallel to the venter of the 
petiole, from the anterior flange of the peduncle to the posterior margin of 
the petiole and the height is measured from the top of the node to the ven-
tral margin of the petiole in a plane orthogonal to the length measurement; 
metafemur slender, 4.0–4.7 times longer than wide in dorsal view; ground-
nesting species, occasionally aboreal..............................rugatulus (Wheeler)

–	 Petiole node broadly rectangular (Figure 20E), with an oblique angle between 
the dorsal and posterior faces of node; petiole 1.04–1.18 times longer than 
high in profile; metafemur stout, 3.5–4.2 times longer than wide in dorsal 
view; exclusively arboreal nesting species.............................. caguatan, sp. n.

4(2)	 Head, especially posteriorly, with extensive smooth shiny areas; promesono-
tum often with smooth or weakly sculptured areas (Figure 22J); summit of 
petiole node blunt in profile.......................................... whitfordi (Mackay)

–	 Dorsa of head and mesosoma reticulate and dull (Figure 22G); summit of 
petiole node acute in profile............................................ oxynodis (Mackay)

5(1)	 Eye round to oval (Figure 21G)...................................................................6
–	 Eye elongate, approximately kidney-shaped (Figure 21H)......obliquicanthus (Cole)
6(5)	 Mesosomal dorsum with metanotal groove impressed, pronotum distinctly 

higher than the base of propodeum (Figures 10B, 13B)...............................7
–	 Mesosomal dorsum without a distinctly impressed metanotal groove (Figures 

1B, 9B)........................................................................................................8
7(6)	 Dorsum of head and mesosoma slightly shiny and finely reticulate, without 

longitudinal rugae (Figures 13A, 13C)......................................paiute, sp. n.
–	 Dorsum of head and mesosoma shiny between fine to coarse longitudinal 

rugae (Figures 10A, 10C)............................................ myrmiciformis, sp. n.
8(6)	 First gastral tergum moderately to slightly shiny, most of disc distinctly finely 

sculptured (Figure 23B)...............................................................................9
–	 First gastral tergum smooth and shiny, appearing polished, devoid of sculp-

ture other than scattered minute piligerous punctures (Figure 23A)...........10
9(8)	 Head and mesosoma reticulate and dull, without longitudinal rugae; pro-

podeal spines broad at base (in profile) and slightly less than the distance 
between their bases, PSI 14–17 (Figures 2A–C).............anaphalantus sp. n.
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–	 Head and mesosoma reticulate and dull between distinct longitudinal rugae; 
propodeal spines slender and distinctly longer than distance between their 
bases, PSI 22–29 (Figures 9A–C)........................................... morongo sp. n.

10(6)	 Dorsal mesosomal profile flat or weakly convex; mesosoma slender and dis-
tance from dorsal mesonotal margin to base of mesocoxa 0.30–0.34 × WL; 
eye oval and EL at least 0.8 × OMD (Figures 21A, 21E, 21G)...................11

–	 Dorsal mesosomal profile distinctly convex; mesosoma compact and distance 
from dorsal mesonotal margin to base of mesocoxa 0.5 × WL; eye round and 
EL about 0.7 × OMD (Figures 17A–C)............................. quasimodo sp. n.

11(10)	 Petiole node triangular to subtriangular in profile (Figures 19B, 21B, 21C 
and 21E)....................................................................................................12

–	 Petiole node rounded to rectangular in profile (Figures 19F, 20B, 20D, 21A, 
21D and 21F)............................................................................................15

12(11)	 Propodeal spines as long as, or longer than, distance between their bases, PSI 
20–26 (Figures 21C, 22C); arboreal species nesting in galls and dead twigs...
......................................................................................gallae (M.R. Smith)

–	 Propodeal spines distinctly shorter than the distance between their bases, PSI 10–
16 (Figures 19B, 21B, 21E, 22B, 22F); arboreal or ground nesting species ......13

13(12)	 Color dark brown; propodeal spines reduced to slight angles, much shorter 
than distance between their bases, PSI 4–5 (Figures 5A, 19B); arboreal nest-
ing species.............................................................................. arboreus sp. n.

–	 Color yellowish brown to brown; propodeal spines present and acute in pro-
file, up to one-half the distance between their bases, PSI 10–16 (Figures 21B, 
21E, 22B, 22F)..........................................................................................14

14(13)	 Head reticulate and with variably extensive smooth shiny areas (Figure 23D); 
mesosomal dorsum weakly to moderately reticulate, pronotum often shinier than 
propodeal dorsum (Figure 22F); ground nesting species.............. nitens (Emery)

–	 Head uniformly reticulate but with smooth shiny median stripe (Figure 
23C); entire mesosomal dorsum strongly reticulate (Figure 22B)...................
...................................................................................... chandleri (Mackay)

15(11)	 Propodeal spines as long as, or slightly shorter than the distance between their 
bases, PSI 15–24; light to dark brown ground nesting species....................16

–	 Propodeal spines distinctly shorter than the distance between their bases, PSI 
4–17; either arboreal or ground nesting; color variable..............................17

16(15)	 Mesosomal dorsum reticulate, often appearing lineoreticulate, sometimes 
with weak longitudinal rugae (Figure 22E); petiole node, in profile, less ro-
bust (Figure 21D)....................................................... nevadensis (Wheeler)

	 Note: As presently understood, Temnothorax nevadensis is a variable species, 
occurring over a wide range of habitats (Wheeler and Wheeler 1986), and its 
taxonomic status is in need of further study (see also Ward 2005: 16).

–	 Mesosomal dorsum reticulate between moderately coarse longitudinal rugae 
and usually promesonotum partly coarsely areolate (Figure 22H); petiole 
node, in profile, more robust (Figure 20D).......................... rudis (Wheeler)
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17(15)	 Postpetiole wide, PPW 1.47–1.98 × PTW (Figures 11A,18A, 22A, 22D).... 18
–	 Postpetiole narrow, PPW 1.23–1.43 × PTW (Figure 14A).........................21
18(17)	 Postpetiole narrow relative to petiole, PPW 1.47–1.76 × PTW; mesosomal 

dorsum reticulate and variously rugulose in part, but not coarsely areolate 
with microreticulate interspaces (Figures 22A, 22D)..................................19

–	 Postpetiole wide relative to petiole, PPW 1.79–1.98 × PTW; pronotal disc and 
dorsal face of propodeum coarsely areolate with microreticulate interspaces (Fig-
ure 18A).............................................................................................. wardi sp. n.

19(18)	 Postpetiole dorsum reticulate and dull (Figures 22A, 22D); head shiny and 
with weakly defined fine rugulae, but extensive areas without rugae...........20

–	 Postpetiole shiny between weak punctures and with medial impunctate area 
(Figure 11A); head with distinct coarse longitudinal rugae, interspaces vari-
ably reticulate (Figure 11C).....................................................nuwuvi sp. n.

20(19)	 Mesosomal dorsum with variably extensive smooth areas, otherwise reticulate 
(Figure 22D); propodeal spines acute in profile and, when viewed obliquely 
from above, surface between them nearly flat; dark brown species..................
..............................................................................neomexicanus (Wheeler)

–	 Mesosomal dorsum reticulate (Figure 22A); propodeal spines robust in profile, near-
ly right angular at tips and, when view obliquely from above, surface between them 
approximately semicircular; light brownish yellow species...............carinatus (Cole)

21(17)	 Cephalic venter with scattered fine setae; frons, in profile, with short setae present 
along entire length, from base of clypeus to posterior margin (Figure 21G).........
..................................................................................................... andrei (Emery)

–	 Cephalic venter without setae; frons, in profile, with few or no setae, but with 
2 on lower vertex and 4 across posterior margin (Figure 14B)........................
........................................................................................ pseudandrei sp. n.
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Figure 24. Northern part of recorded distribution of the new species, focusing on southern Oregon, 
California and Nevada. White circles represent records of Temnothorax caguatan; blue circles – T. ana-
phalantus; orange circles – T. arboreus; white rectangles – T. nuwuvi; blue rectangles – T. morongo; orange 
rectangles – T. myrmiciformis; white triangle – T. quasimodo; blue triangles – T. paiute; orange triangles 
– T. pseudandrei; yellow triangles – T. wardi.
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Figure 25. Southern part of recorded distribution of the new species, focusing on southern California, 
Baja California and Arizona. White circles represent records of Temnothorax caguatan; blue circles – T. 
anaphalantus; orange circles – T. arboreus; blue rectangles – T. morongo; orange rectangles – T. myrmici-
formis; orange triangles – T. pseudandrei; yellow triangles – T. wardi.
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Figure 26. Distribution of the new species, focusing on southern California where many species co-occur. 
White circles represent records of Temnothorax caguatan; blue circles – T. anaphalantus; orange circles – 
T. arboreus; blue rectangles – T. morongo; orange rectangles – T. myrmiciformis; yellow triangles – T. wardi.



Studies on California ants: a review of the genus Temnothorax (Hymenoptera, Formicidae) 87

References

Alloway TM, Buschinger A, Talbot M, Stuart R, Thomas C (1983; “1982”) Polygyny and poly-
domy in three North American species of the ant genus Leptothorax Mayr (Hymenoptera: 
Formicidae). Psyche (Cambridge) 89: 249–274. doi: 10.1155/1982/64124

Baroni-Urbani C (1978) Materiali per una revisione dei Leptothorax neotropicali appartenenti 
al sottogenere Macromischa Roger, n. comb. (Hymenoptera: Formicidae). Entomologica 
Basiliensia 3: 395–618.

Beckers R, Goss S, Deneubourg J, Pasteels JM (1989) Colony size, communication and ant 
foraging strategy. Psyche 96: 239–256. doi: 10.1155/1989/94279

Beibl J, Buschinger A, Foitzik S, Heinze J (2007) Phylogeny and phylogeography of the Mediter-
ranean species of the parasitic ant genus Chalepoxenus and its Temnothorax hosts. Insectes 
Sociaux 54: 189–199. doi: 10.1007/s00040-007-0932-y

Bolton B (1982) Afrotropical species of the myrmicine ant genera Cardiocondyla, Leptothorax, 
Melissotarsus, Messor and Cataulacus (Formicidae). Bulletin of the British Museum (Natural 
History) (Entomology) 45: 307–370.

Bolton B (1995) A new general catalogue of the ants of the world. Harvard University Press, 504 pp.
Bolton B (2003) Synopsis and classification of Formicidae. Memoirs of the American Entomo-

logical Institute 71: 1–370.
Bolton B (2013) An online catalog of the ants of the world. http://antcat.org [accessed 27 July 2013]
Brown WL Jr (1949) A new American Amblyopone, with notes on the genus (Hymenoptera: 

Formicidae). Psyche (Cambridge) 56: 81–88. doi: 10.1155/1949/67378
Buschinger A (1974) Monogynie und Polygynie in Insektensozietäten. In: Schmidt GH (Ed) 

1974. Sozialpolymorphismus bei Insekten. Probleme der Kastenbildung im Tierreich. Wis-
senschaftliche Verlagsgesellschaft mbH, Stuttgart, 862–896.

Buschinger A (2009) Social parasitism among ants: a review (Hymenoptera: Formicidae). 
Myrmecological News 12: 219–235.

Buschinger A, Linksvayer TA (2004) Novel blend of life history traits in an inquiline ant, Temno-
thorax minutissimus, with description of the male (Hymenoptera: Formicidae). Myrmecolo-
gische Nachrichten 6: 67–76.

Cole AC Jr (1957) Another new Leptothorax from Texas (Hymenoptera: Formicidae). Journal 
of the Tennessee Academy of Science 32: 213–215.

Cole AC Jr (1958a) A remarkable new species of Lasius (Chthonolasius) from California 
(Hymenoptera: Formicidae). Journal of the Tennessee Academy of Science 38: 75–77.

Cole AC Jr (1958b) North American Leptothorax of the nitens-carinatus complex (Hymenoptera: 
Formicidae). Annals of the Entomological Society of America 51: 535–538.

Creighton WS (1950) The ants of North America. Bulletin of the Museum of Comparative Zool-
ogy at Harvard College 104: 1–585.

Creighton WS (1953) The rediscovery of Leptothorax silvestrii (Santschi) (Hymenoptera, Formicidae). 
American Museum Novitates 1635: 1–7.

Emery C (1895) Beiträge zur Kenntniss der nordamerikanischen Ameisenfauna. (Schluss.) 
Zoologische Jahrbücher. Abtheilung für Systematik, Geographie und Biologie der Tiere 
8: 257–360.



Roy R. Snelling et al.  /  ZooKeys 372: 27–89 (2014)88

Espadaler X (1997) Leptothorax caesari sp. n. (Insecta: Hymenoptera: Formicidae), a granivore 
with apterous males. Annalen des Naturhistorischen Museums in Wien 99B: 145–150.

Fisher BL, Cover SP (2007) Ants of North America. A guide to genera. University of California 
Press, Berkeley, xiv + 194 pp.

Foitzik S, Heinze J (2001) Microgeographic genetic structure and intraspecific parasitism in 
the ant Leptothorax nylanderi. Ecological Entomology 26: 449–456. doi: 10.1046/j.1365-
2311.2001.00354.x

Fokuhl G, Heinze J, Poschlod P (2012) Myrmechory by small ants - Beneficial effects through 
elaiosome nutrition and seed dispersal. Acta Oecologica 38: 71–76. doi: 10.1016/j.ac-
tao.2011.09.007

Güsten R, Schulz A, Sanetra M (2006) Redescription of Tetramorium forte Forel, 1904 (Insecta: 
Hymenoptera: Formicidae), a western Mediterranean ant species. Zootaxa 1310: 1–35.

Johnson RA, Ward PS (2002) Biogeography and endemism of ants (Hymenoptera: Formici-
dae) in Baja California, Mexico: a first overview. Journal of Biogeography 29: 1009–1026. 
doi: 10.1046/j.1365-2699.2002.00746.x

Mackay WP (2000) A review of the New World ants of the subgenus Myrafant, (Genus Lepto-
thorax) (Hymenoptera: Formicidae). Sociobiology 36: 265–444.

Mayr G (1855) Formicina austriaca. Beschreibung der bisher im österreichischen Kaiserstaat 
aufgefundenenAmeisen nebst Hinzufügung jener in Deutschland, in der Schweiz und in 
Italien vorkommenden Ameisen. Verhandlungen des Zoologisch-Botanischen in Wien 
5: 273–478.

Mayr G (1861) Die Europäischen Formiciden. (Ameisen). Wien, 80 pp.
Partridge LW, Partridge KA, Franks NR (1997) Field survey of a monogynous leptothoracine ant 

(Hymenoptera, Formicide): evidence of seasonal polydomy? Insectes Sociaux 44: 75–83. 
doi: 10.1007/s000400050031

Roger J (1863) Die neu aufgeführten Gattungen und Arten meines Formiciden-Verzeichnis-
ses, nebst Ergänzung einiger früher gegeben Beschreibungen. Berliner Entomologische 
Zeitschrift 7: 131–214. doi: 10.1002/mmnd.18630070116

Santschi F (1911; “1909”) Formicides récoltés par Mr. le Prof. F. Silvestri aux Etats Unis en 
1908. Bullettino della Società Entomologica Italiana 41: 3–7.

Smith DR (1979) Superfamily Formicoidea. In: Krombein KV, Hurd PD, Smith DR, Burks 
BD (Eds) 1979. Catalog of Hymenoptera in America north of Mexico. Volume 2. Apoc-
rita (Aculeata). Smithsonian Institution Press, Washington, D.C., 1323–1467.

Smith MR (1949) A new Leptothorax commonly inhabiting the canyon live oak of California 
(Hymenoptera: Formicidae). Psyche (Cambridge) 56: 112–115. doi: 10.1155/1949/28327

Smith MR (1950) On the status of Leptothorax Mayr and some of its subgenera. Psyche 57: 29–30. 
doi: 10.1155/1950/80458

Smith MR (1952) North American Leptothorax of the tricarinatus-texanus complex (Hymenoptera: 
Formicidae). Journal of the New York Entomological Society 60: 96–106.

Stuart RJ, Page RE (1991) Genetic component to division of labor among workers of a lepto-
thoracine ant. Naturwissenschaften 78: 375–377. doi: 10.1007/BF01131615

Ward PS (2005) A synoptic review of the ants of California (Hymenoptera: Formicidae). 
Zootaxa 936: 1–68.



Studies on California ants: a review of the genus Temnothorax (Hymenoptera, Formicidae) 89

Wheeler GC, Wheeler J (1973) Ant larvae of four tribes: second supplement (Hymenoptera: 
Formicidae: Myrmicinae). Psyche (Cambridge) 80: 70–82. doi: 10.1155/1973/93969

Wheeler GC, Wheeler J (1986) The ants of Nevada. Natural History Museum of Los Angeles 
County, Los Angeles, vii + 138 pp.

Wheeler WM (1903) A revision of the North American ants of the genus Leptothorax Mayr. 
Proceedings of the Academy of Natural Sciences of Philadelphia 55: 215–260.

Wheeler WM (1909) A decade of North American Formicidae. Journal of the New York 
Entomological Society 17: 77–90.

Wheeler WM (1915) Some additions to the North American ant-fauna. Bulletin of the American 
Museum of Natural History 34: 389–421.

Wheeler WM (1917) The mountain ants of western North America. Proceedings of the American 
Academy of Arts and Sciences 52: 457–569. doi: 10.2307/20025695

Appendix

Specimen data associated with the new species. (doi: 10.3897/zookeys.372.6039.app) 
File format: Text file (txt).

Explanation note: This text file contains data for all specimens belonging to the new 
species described in this article.

Copyright notice: This dataset is made available under the Open Database License 
(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License 
(ODbL) is a license agreement intended to allow users to freely share, modify, and use 
this Dataset while maintaining this same freedom for others, provided that the original 
source and author(s) are credited.
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