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In this paper, we propose the formal transfer of the genus Guizygiella Zhu, Kim & Song, 1997 to the family Araneidae
based on previously published phylogenetic hypotheses and on examination of its morphology. Specimens were examined
and illustrated using Leica M205A, Leica MZAPO and Olympus BX40 microscopes. Digital images were produced with
a Leica DFC 425 camera mounted on a Leica M205A. Palps were also examined in methyl salicylate after artificial
expansion in potassium hydroxide to discern the sclerites and trajectory of the sperm duct. We thank Michael Sharkey
(University of Kentucky) for making the study specimens available to us and Nikolaj Scharff for his help in discerning
the male palpal homologies. We are grateful to Jimmy Cabra, Fernando Alvarez-Padilla and Associate Editor Miquel
Arnedo for their helpful comments and suggestions on an earlier version of this manuscript. GH acknowledges support
form National Science Foundation grant 1754262. The study specimens will be deposited in the Museum of Comparative
Zoology (Harvard University).

Guizygiella Zhu, Kim & Song, 1997 is a genus comprised of six orb-weaving spider species found in China, India,
Pakistan, Laos, Thailand, and Vietnam. These species are, in order of date of authorship, G. melanocrania (Thorell,
1887), G. indica (Tikader and Bal, 1980), G. nadleri (Heimer, 1984), G. shivui (Patel and Reddy, 1990), G. guangxiensis
(Zhu and Zhang, 1993), and G. salta (Yin and Gong, 1996), with the latter being the type species. Perhaps unsurprisingly
given the name, these species were all once classified in the araneid genus Zygiella Clerck, 1757, prior to the erection
of the tetragnathid genus Guizygiella based on some morphological similarities to Zygiella as well as the then disputed
placement of Zygiella (Zhu et al. 1997, Zhu et al. 2003) (Figs. 1-2). Wunderlich (2004), citing the work of Zhu et
al. (2003), suggested Guizygiella should be placed in a new family, Zygiellidae, based on having a free sector in its
web, paracymbium sclerotization, and a close positioning of the embolus and terminal apophysis, along with Zygiella,
Chrysometa Simon, 1894, Yaginumia Strand, 1906, and several other genera. Notably, Zhu et al. (2003) did not consider
Guizygiella to have a terminal apophysis, specifically mentioning only the embolus and median apophysis. According to
Wunderlich (2004), this putative family would be closely allied to Tetragnathidae.

In a test of the hypothesis of Zygiellidae, Gregori€ et al. (2015) incorporated in a molecular phylogenetic analysis six
members of the genus, including the type species G. salta, as well as representatives of the genera Zygiella, Chrysometa,
and other putative ‘zygiellids’ sensu Wunderlich (2004). This would be one of several studies using traditional Sanger
sequencing (Gregori¢ et al. 2015; Wheeler et al. 2017; Kallal and Hormiga 2018) and high-throughput sequencing
(Kulkarni et al. 2019; Kallal ez al. 2021) to corroborate placement of Zygiella (and its subfamily Phonognathinae) at the
base of Araneidae and distant from Tetragnathidae. The phylogenetic placement of Chrysometa, but not Guizygiella or
Yaginumia, was supported in Tetragnathidae; the latter two were placed in Araneidae. Thus, Zygiellidae, and its putative
subfamilies Zygiellinae and Chrysometinae, were refuted by molecular phylogenies (see also Alvarez-Padilla et al. 2009).
Guizygiella was nested within Araneidae, closely related to the genera Yaginumia and Milonia Thorell, 1890 (Gregoric¢
et al. 2015). A subsequent work using morphological and molecular sequence data to build a phylogeny of araneids by
Kallal and Hormiga (2018) with a different taxon sampling recovered a similar topology. However, likely because the
genus has not been formally transferred from Tetragnathidae, Guizygiella is missing from larger analyses of Arancidae
(e.g., Scharff et al. 2020) and as such further phylogenetic investigation of its araneid affinities is hampered while it
remains categorized as a tetragnathid.

Here we formally transfer Guizygiella from Tetragnathidae to Araneidae. We do this based not only on the multiple
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published phylogenies including Guizygiella but also based on examination of the genitalia of G. guangxiensis (Zhu &
Zhang, 1993) collected in Nam Pong National Park, Khon Kaen, Thailand. As far as we can determine, this is the first
record for the species for Thailand and the second Guizygiella species from Thailand, with the first being G. nadleri.
Our examination of the pedipalp of G. guangxiensis revealed a mesal position of the cymbium, radix, median apophysis,
and conductor (Figs. 2D-E, 3), all of which are typical araneid palpal traits but were coded as absent by Zhu et al.
(2003). Notably, in addition to the sustentaculum, the radix is considered a synapomorphy for Araneidae and is present
in Guizygiella (Dimitrov et al. 2017, Scharff et al. 2020) contra Zhu et al. (2003). Guizygiella lacks the tetragnathid
synapomorphies (Alvarez-Padilla et al. 2009, Alvarez-Padilla & Hormiga 2011) of a large tarsal organ on the cymbium
(it is small), a tegulum that is not oval or spherical, and a solitary palpal patella macroseta (it has two distal macrosetac),
and a male palpal tibia length that is approximately two times the widest point of the tibia (its L/W ratio is 45/25),
several of which are concurrent with the coding of Zhu et al. (2003). Furthermore, the sector web has arisen convergently
multiple times (Gregoric et al. 2015), and thus this behavioral trait is a poor predictor of phylogenetic affinities. Given the
congruence of morphology and nucleotide sequence data Guizygiella needs to be classified in the family Araneidae.

Taxonomy
Araneidae Clerck, 1757

Guizygiella Zhu, Kim, and Song, 1997
Type species: Zygiella salta Yin and Gong, 1996

FIGURE 1. Guizygiella guangxiensis (Zhu and Zhang, 1993), from Thailand, female. A. dorsal. B. frontal. C. epigynum,
ventral. Scale bars (in microns), A, 500; B, 250; C, 75.
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FIGURE 2. Guizygiella guangxiensis (Zhu and Zhang, 1993), from Thailand, male. A—C, habitus. D-E, pedipalp, left. A.
dorsal. B. lateral. C. frontal. D. dorsal. E. ectal. Scale bars (in microns), A, C, 250; B, 500; D, E, 75.
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FIGURE 3. Guizygiella guangxiensis (Zhu and Zhang, 1993), from Thailand, male. A. Pedipalp, ectoventral. B. Pedipalp
(schematic), ectoventral, expanded in potassium hydroxide. Abbreviations: BH, basal hematodocha; C, conductor; E, embolus;
MA, median apophysis; P, paracymbium; R, radix; ST, subtegulum; T, tegulum. Scale bar, 0. 1 mm.

Guizygiella guangxiensis (Zhu and Zhang, 1993)

Material examined. Thailand: Khon Kaen, Namp Pong National Park office, 24° 12.11°N: 183° 9.324’E. 5-12.vii.2006,
malaise traps, 12.vii.2006 (6 males, 2 females); 19-26.vii.2006 (1 male, 1 subadult male). Khumphone Jaidee leg.
(MC2).
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