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ABSTRACT – The first record of the spider family Anyphaenidae for the early Miocene Mexican Chiapas amber, a juvenile from Simojovel 
de Allende, is described. The specimen is assigned to the subfamily Anyphaeninae, based on the position of the tracheal spiracle.
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RESUMO – É descrito o primeiro registro da família Anyphaenidae para âmbar de Chiapas, México, uma aranha juvenil, do Mioceno inferior 
de Simojovel de Allende. O espécime é atribuído à subfamília Anyphaeninae, com base na posição da espiráculo traqueal.
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INTRODUCTION

Mexican Chiapas amber is considered an important 
paleontological resource in the world (Solórzano-Kraemer, 
2010). This amber was produced by two species of the genus 
Hymenaea (Leguminosae), H. mexicana (Poinar & Brown, 
2002) and H. allendis (Calvillo-Canadell et al., 2010). 
Recent studies have established its age, ranging from 23.0 to 
22.8 Ma (Vega et al., 2009; Serrano-Sánchez et al., 2015), 
corresponding to the early Miocene (Aquitanian). More than 
200 families of arthropods have been recorded from Mexican 
amber (Solórzano-Kraemer, 2010), including 12 families of 
spiders (García-Villafuerte, 2019, 2020), but there are no 
previous records of the family Anyphaenidae. 

Anyphaenidae is a relatively homogeneous family of 
small to medium-sized, wandering hunters, known as “ghost 
spiders” due to the speed at which they move in a dangerous 
situation (Brescovit, 1997). Present anyphaenids live in a 
variety of environments, from forests to deserts (Brescovit, 
1997; Ramírez, 2003); they typically live on vegetation, 
among dead leaves, or under loose bark and rocks (Richman 
& Ubick, 2005). They can even be quite abundant in certain 
crops, such as cotton, sorghum, and rice (Brescovit, 1997; 
Young & Edwards, 1990; Taylor & Pfannenstiel, 2008). At 
present, Anyphaenidae includes 572 species in 56 genera 
(World Spider Catalog, 2020). The family has a worldwide 

distribution but is most diverse in tropical regions (Jocqué & 
Diappenaar-Schoeman, 2006), especially in South America, 
where it counts 29 endemic genera (Ramírez, 2003). From 
Mexico 49 extant species are currently known (World 
Spider Catalog 2020), seven of them from Chiapas (García-
Villafuerte & Brescovit, 2019). Fossil Anyphaenidae have 
been previously recorded from Baltic and Dominican amber 
(Koch & Berendt, 1854; Wunderlich, 1988, 2004). This 
contribution presents the first fossil anyphaenid found in 
amber from Simojovel de Allende, Chiapas, Mexico.

MATERIAL AND METHODS

The piece of amber was acquired from a craftsman in 
Simojovel de Allende, a municipality located approximately 
60 km from Tuxtla Gutiérrez, in the north of Chiapas State 
(Figure 1), and it is deposited in the Museum of Paleontology 
“Eliseo Palacios Aguilera”, Secretaría de Medio Ambiente e 
Historia Natural (SEMAHN), located in the city of Tuxtla 
Gutiérrez, Chiapas. The piece of amber originates from the 
mine “Los Pocitos” (17°80’48”N and 92°42’30”W), which 
correspond to the lower portion of the Mazantic Shale, dated 
as early Miocene (23 to 22.8 Ma, Aquitanian), based on 
the biostratigraphy of corals, mollusks, microfossils, and 
strontium isotopes (Vega et al., 2009; Serrano-Sánchez et 
al., 2015).  
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The Mexican Chiapas amber is found mainly in three 
lithostratigraphic units, known as La Quinta Formation, 
Mazantic Shale, and Balumtum Sandstone (Figure 2). These 
units are exposed in the Sierra Madre del Sur in Chiapas, from 
the north edge of the central depression to Palenque, near the 
Gulf Coast of Tabasco (Solórzano-Kraemer, 2010). At Los 
Pocitos, lower Miocene dark gray shales of the Mazantic Shale 
contain amber fragments, benthic foraminifera, gastropods, 
bivalves, and crustaceans (Vega et al., 2009).

The specimen is preserved in a cut piece of amber, 
measuring approximately 1.5 x 1.1 x 0.45 cm. The piece 
was cut and polished prior to being received by the author. 
Further cutting and polishing was carried out in order to reveal 
morphological characters. The specimen was assigned to the 
family Anyphaenidae based on the identification manual of 
Ubick et al. (2005) and consulting specialized literature on 
the subfamilies and genera of Anyphaenidae (Ramírez, 1995; 
Brescovit, 1997).

Anatomical data were gathered using a Zeis Stemi 2000-C 
stereomicroscope. Photographs were taken with a Canon Eos 
Rebel SL3 digital camera attached to the stereomicroscope. 
All measurements were taken with an ocular reticle and are 
in millimeters. The pattern of description and terminology 
follows Brescovit (1997). 
Abbreviations: ALE, anterior lateral eye; AME, anterior 
median eye; PME, posterior median eye; PLE, posterior 
lateral eye. Examined material is deposited in the following 
institution: IHNFG, Instituto de Historia Natural, Fósil 
Geografico (acronym historically used for the Paleontological 
Collection of the Museum of Paleontology “Eliseo Palacios 
Aguilera” that at present it is housed by the Secretaría de 
Medio Ambiente e Historia Natural).

SYSTEMATIC PALEONTOLOGY

Family ANYPHAENIDAE Bertkau, 1878
Subfamily ANYPHAENINAE Bertkau, 1878

Gen. sp. indet. 
(Figures 3–4)

Material. Juvenile, IHNFG-5844. Municipality of Simojovel 
de Allende, Chiapas. Mine “Los Pocitos” (17°80’48”N, 
92°42’30”W). Amber from the Mazantic Shale (Early 
Miocene, Aquitanian).

DESCRIPTION

Color in amber: yellow-brown, with very small dark area 
around eyes, thoracic groove brown. Legs yellow-brown. 
Opisthosoma yellow with sparse brown motes dorsally. Total 
length 3.4mm; carapace 1.4 mm long, 0.97 mm wide (Figure 4A). 
Eye diameters and interdistances (in mm): AME 0.04, 
ALE 0.05, PME 0.05, PLE 0.05; AME-AME 0.03, AME-
ALE 0.04, PME-PME 0.1, PME-PLE 0.08, ALE-PLE 0.06 
(Figure 4B). Posterior eye row in dorsal view almost straight. 

Figure 1. Map showing the location of the “Los Pocitos” mines in the 
municipality of Simojovel de Allende, Chiapas, Mexico. Modified from 
García-Villafuerte (2019).

Figure 2. Generalized stratigraphic column of the Simojovel area. Modified 
from García-Villafuerte (2018). 
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Figure 3. Juvenile anyphaenid, gen. sp. indet., from Mexican Chiapas amber. A, habitus dorsal view, tarsus I is pointed to show the spatulate claw tuft setae. 
B, opisthosoma, ventral view showing the tracheal spiracle. C, drawing of habitus, dorsal view. D, drawing of opisthosoma, showing the tracheal spiracle and 
epigastrium. Abbreviations: ALS, anterior lateral spinerets; At, anal tubercle; cp, carapace; ep, epigastrium; fr, fracture; mt, metatarsus; op, opisthosoma; 
PLS, posterior lateral spinerets; PMS, posterior median spinerets; ti, tibia; TrS, tracheal spiracle; tr, tarsus. Scale bars = 1 mm. 
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Chelicerae and endites not visible. Opisthosoma 1.42 mm 
long, 0.65 mm wide. Femur measurements in mm: I 1.2, 
II 1.1, III 0.95, IV ?. Leg spination: I femur d1-1-1, p0-0-1; 
tibia v2-2-2, metatarsus v2-2-0; II femur d1-1-1, tibia v2-2-
2, metatarsus v2-2-0; III femur d1-1-2, p0-0-1; tibia d1-0-1, 
p0-1-0; metatarsus d2-0-2, v1-0-0, p1-0-1; IV femurd1-1-1, 
p0-0-1, r0-0-1; tibia d0-1-0, v2-0-2, p1-0-0; metatarsus v2-
2-2, p1-1-1, r1-1-1.

DISCUSSION AND CONCLUSIONS

Morphological interpretation 
Even though the specimen is a juvenile, there are 

morphological characteristics that allow a taxonomic 
identification. The specimen is assigned to Anyphaenidae 
based on two principal characteristics of the family: their 
spatulate claw tuft setae (Figure 1A) and the position of 
the tracheal spiracle (Figures 1B, D), which is situated at 
one third of the opisthosoma length from the spinnerets or 
even closer to the epigastrium (Brescovit, 1997; Richman 
& Ubick, 2005; Jocqué & Dippenaar-Schoeman, 2006; 
Ramírez, 2014). 

In a cladistic analysis of the family, Ramírez (1995) divided 
Anyphaenidae into three subfamilies: Amaurobioidinae, 
Anyphaeninae, and Malenellinae. Later, Ramírez (2014) 
indicated that the placement of Malenella (the sole 
representative of the subfamily Malenellinae) should be 
reevaluated. In a recent phylogenetic analysis, Anyphaenidae 
is strongly supported with two subfamilies, Anyphaeninae and 
Amaurobioidinae, being the genus Malenella (Malenellinae) 
transferred to the subfamily Macrobuninae in Amaurobiidae 
(Wheeler et al., 2017).

In a revision of Amaurobioidinae at the genus level, 
Ramírez (2003) commented that the relationships among 
the genera of Anyphaeninae are practically unknown. In this 

study, based on morphological characters, the Anyphaeninae 
appeared as paraphyletic with respect to Amaurobioidinae. 
However, recent studies using sequencing data have found 
support for the monophyly of anyphaenines (Wheeleer et 
al., 2017; Ceccarelli et al., 2019). The fossil specimen in 
the present study is placed in the subfamily Anyphaeninae 
because in anyphaenines the tracheal spiracle is located at 
the midpoint (Figures 3B, D) or closer to the epigastrium 
than to the spinnerets (Brescovit, 1997; Ramírez, 2003). In 
contrast, most species of Amaurobioidinae have the tracheal 
spiracle closer to the spinnerets than to the epigastrium 
(Ramírez, 2003). 

The subfamily Anyphaeninae was revised at the genus 
level by Brescovit (1997). Unfortunately, the specimen is a 
juvenile, lacking genital structures, which are important in the 
taxonomy of anyphaenines; other key structures, such as the 
endites, were damaged by fractures in the amber and are not 
visible. For these reasons, it seems impossible to convincingly 
assign the specimen to a genus.

Fossil records of Anyphaenidae 
The family was documented for first time in the fossil 

record by Koch & Berendt (1854), with the description of 
‘Anyphaena’ fuscata, the oldest anyphaenid found in Baltic 
amber (44 Ma). However, Wunderlich (2004) claimed that 
the specimen described by Koch & Berendt (1854) might 
not be an Anyphaenidae, because it lacks spatulate claw 
tuft setae. Nevertheless, he also mentioned that the juvenile 
female specimen, referred as the hypotype of A. fuscata by 
Petrunkevitch (1946), which shows the advanced tracheal 
spiracle, a classical Anyphaeninae synapomorphy, might be 
a member of an undescribed and extinct anyphaenid genus. 
Magalhaes et al. (2020) mentioned that this specimen might 
be assignable to Anyphaenidae crown. Wunderlich (1988) 
described three species from Dominican amber (20–17 Ma), 

Figure 4. Juvenile anyphaenid, gen. sp. indet., from Mexican Chiapas amber. A, carapace. B, ocular area. Abbreviations: cx1, coxae I; cx2, coxae II; es, 
spine; fe3, femur III; cp, carapace. Scale bars = 0.3 mm.
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which he placed in three extant genera (Anyphaenoides 
bulla, Lupettiana ligula and Wulfila spinipes). The present 
paper adds the Miocene of Central America. With four 
named and one unnamed species, the fossil record of 
Anyphaenidae is poor in comparison with many other spider 
families. Possibly this is because anyphaenids are very fast 
spiders that often had the chance to escape from the resin. 
Another important reason is that Anyphaenidae is a mainly 
American group (World Spider Catalog, 2020), and they are 
expected to be poor in amber from the rest of the world, the 
extensively studied Baltic amber for example.
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