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ABSTRACT
A literature review of works noting the attack of theraphosid spiders by wasps of 
the genus Pepsis Fabricius, 1804 in the United States is presented. The specific 
identifications of the host taxa in these papers are revisited and discussion on their 
probable correct identifications is given. 
KEYWORDS: Tarantula spider, tarantula hawk wasp, identification, review, 
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INTRODUCTION

At present, the only genus of the family Theraphosidae Thorell, 1869 recognised 
within the United States is Aphonopelma Pocock, 1901, although this genus has 
been highlighted in both molecular and morphological studies to be an unsuitable 
taxon to house North American material, an issue that will have future implications 
for the systematics of these charismatic spiders (Hamilton et al. 2016; Turner et 
al. 2018; Sherwood 2019). The taxonomy of pompilid wasps in the United States 
is also fairly current, with two genera Pepsis Fabricius, 1804 and Hemipepsis 
Dahlbom, 1844 recorded within its borders, both genera being known to attack and 
hunt mygalomorph spiders.

The identification of theraphosid spiders in the United States was made signi­
ficantly easier following the publication of Hamilton et al. (2016). Even in the 
absence of voucher specimens it is possible in many cases (except in overlap areas 
where two morphologically indistinguishable sister species occur) to narrow down 
a most suitable candidate taxon based on location, habitat type, time of year and 
the general habitus of specimens from a photograph.

The first scientific report of theraphosid spiders being hunted by pompilid wasps 
in the United States was by Lincecum (1867), who detailed observations in the first 
volume of the American Naturalist. Over six decades later, Petrunkevitch (1926) 
studied in detail the interactions between the wasp Pepsis marginata Palisot de 
Beauvois, 1809 [= Pepsis reaumuri Dahlbom, 1845 per Vardy (2002)] and the 
Puerto Rican theraphosid Cyrtopholis portoricae Chamberlin, 1917. Passmore 
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(1936) gave detailed photographs—the first of their kind—of his observations of 
theraphosid attacks by wasps in California. Petrunkevitch (1952) gave a second 
detailed account of an attack focusing on C. portoricae as the host species once 
again. Earlier, Kellogg (1908) had told of an intense battle between a wasp and a 
tarantula, resulting in both parties succumbing from their wounds.

During the latter half of the 20th century, more studies were conducted on pompilid 
wasps and their host interactions. Williams (1956) conducted detailed life studies 
on pompilids in California and contributed important information to how they 
incapacitate and manoeuvre theraphosid hosts. Baerg (1958) briefly mentioned 
being brought dead wasps and spiders by his students whilst teaching at the univer­
sity campus in Fayetteville, Arkansas. Cazier and Mortenson (1964) added more 
observational data on wasp-spider interactions. After this period, research appears 
to have stagnated until Cooke (1985) briefly described and lavishly illustrated his 
observations from Arizona.

The end of the 1980s marked a prolific period in publications on pompilid-
theraphosid interactions. Punzo and Garman (1989) detailed Pepsis attacking a the­
raphosid species in a laboratory setting. This was followed by numerous studies by 
Fred Punzo in the 1990s and 2000s (Punzo 1994a, b, 2005a–c, 2006, 2007; Punzo 
& Ludwig 2005), which massively contributed towards current understanding of 
Pepsis behaviour and ecology in the United States. These works were a combination 
of laboratory and in situ based papers, thus providing datasets for multiple contexts. 
During this period, Vardy (2000, 2002, 2005) significantly added to the taxonomy 
of the genus Pepsis revising most species recognised at the time and describing 
numerous new taxa, whilst also summarising all available literature dealing with 
Pepsis wasps hunting theraphosid spiders. Most recently, Kurczewski and Edwards 
(2012) and Kurczewski et al. (2017) published monographs on the life history of 
pompilid wasps in the United States and provided lists of new records of theraphosids 
being attacked by Pepsis species.

In this work, we examine literature noting the hunting and attack of therapho­
sid spiders by pompilid wasps of the genus Pepsis in the United States (Table 
1). Many of these works utilised old (now synonymised or invalid) binomial 
names or simply misidentified host species. Herein, we discuss and suggest their 
possible modern and valid equivalents in an attempt to better place these studies 
in a modern context. 

MATERIALS AND METHODS

Literature noting theraphosid spiders in the United States as hosts of Pepsis 
were reviewed and descriptive text and figures (if applicable) compared against 
descriptions and figures in Hamilton et al. (2016) and against our own notes and 
data collected from Aphonopelma (sensu lato) examined in museum collections 
(e.g. Sherwood 2019).
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RESULTS AND DISCUSSION

Lincecum (1867) discussed the species Aphonopelma hentzi (Girard, 1853) being 
hunted by pompilids in Texas. This species was the first to be formally described 
from the United States (Girard 1853; Smith 1995, 2015), as Mygale hentzii Girard, 
1853. The distinctive colouration of female A. hentzi, consisting of sooty black leg 
pubescence, beige/gold carapace pubescence and long, bright red hairs on the legs 
and opisthosoma (Fig. 1), meant it was likely readily recognisable to many across 
its large range. The taxonomic identity of A. hentzi was not revisited until the latter 
half of the 20th century when Smith (1995), upon finding the type material to be 
lost, designated a neotype from Oklahoma. However, in the same paper he split 
many populations formally considered as A. hentzi into new species based on select 
morphological characteristics. This approach, based on small sample sizes, was to 
be challenged by Prentice (1997, 2005) and an integrative morphological and mole­
cular analysis by Hamilton et al. (2016) found many of the hentzi species-group taxa 
described by Smith (1995) and yet others described earlier by Chamberlin (1940) 
to be synonymous with A. hentzi.

Kellogg (1908) noted a “Eurypelma” (a generic name now invalid) in California 
attacked by a wasp, the end result being the spider and the wasp both dying from 
injuries inflicted from each other. This observation was made near the campus of 
Stanford University where Kellogg worked, and the only theraphosid species in 
this area is (per Hamilton et al. 2016) Aphonopelma iodius (Chamberlin & Ivie, 
1939), and this can thus confidently be proposed as the modern identification for 
the host taxon.

Passmore (1936) photographed and documented Aphonopelma steindachneri 
(Ausserer, 1875) around San Diego as a host of Pepsis grossa (Fabricius, 1798) 
[cited as Pepsis formosa (Say, 1823)]. One figure (Passmore 1936: 156, fig. 2) 
shows what appears to be a mature female specimen with black leg pubescence. The 
other figures predominately show an attack on an adult male of A. steindachneri, 
a further specimen of indeterminable sex in the burrow of a wasp and interestingly 
a more hirsute male (Passmore 1936: 156, fig. 1), which could be the sympatric 
Aphonopelma eutylenum Chamberlin, 1940. In the latter species, males typically 
possess long setae densely covering the legs and the dorsal opisthosoma (Fig. 2), in 
contrast with the less hirsute males of A. steindachneri (Fig. 3). Thus, it is possible 
that Passmore (1936) actually records two species in his work, which would suggest 
he could also have been the first author to record the hunting of two theraphosid 
species by the same Pepsis species within a single work.

Williams (1956) refers to the theraphosids in his work simply as Aphonopelma 
sp., although he notes that he did not attempt to identify the spiders to the species 
level. The theraphosid material used in his work was collected on Mount Diablo 
(Williams 1956: 450) and he provides photographs of a specimen being attacked 
by a wasp. Given the location and the fact that the carapace and leg pubescence 
can be seen to be light (despite the fact the photographs are in black and white), 



54	 ISRAEL JOURNAL OF ENTOMOLOGY, vol. 50 (1), 2020

Figs 1, 2: (1) Aphonopelma hentzi (Girard, 1853), adult female habitus; (2) Aphonopelma eutylenum 
Chamberlin, 1940, adult male habitus. (Photos: C.A. Hamilton, University of Idaho, US.)

1

2
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Figs 3, 4: (3) Aphonopelma steindachneri (Ausserer, 1875), adult male habitus; (4) Aphonopelma iodius 
(Chamberlin & Ivie, 1939), adult female habitus. (Photos: (3) C.A. Hamilton, University of 
Idaho, US; (4) D. Sherwood.)
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the theraphosid material used in his work can now be confidently identified as A. 
iodius. This species (Fig. 4) is the only theraphosid taxon known to occur in Contra 
Costa, California (per Hamilton et al. 2016). Baerg (1958) mentions being brought 
dead wasps and spiders (cited as Dugesiella hentzi) by his students in Arkansas, 
who presumably would see them in battle, there is only one theraphosid species 
in the area (per Hamilton et al. 2016), A. hentzi, and thus Baerg’s species-level 
identification was entirely correct. Eight years later, Cazier and Mortensen (1964) 
observed the hunting of Aphonopelma chalcodes Chamberlin, 1940 in Arizona 
and correctly identified this species in their work. Later, Cooke (1985) depicted a 
number of specimens of Aphonopelma being hunted by Pepsis in the Chiricahua 
Mountains of Arizona. At least one of the specimens is A. chalcodes (Cooke 1985: 
65, fig. 3) evident from the beige/blond leg pubescence and dark colouration of 
the tarsi and the basal half of the metatarsi. However, the male specimen depicted 
cannot be identified to the species level as the carapace pubescence is not easily 
viewable and several species occur in the Chiricahua Mountains. The colour of the 
carapace pubescence is useful for diagnosing adult males of A. chalcodes (Fig. 5) 
from sympatric species in the Chiricahuas [= Aphonopelma gabeli Smith, 1995 
and Aphonopelma chiricahua Hamilton et al., 2016, which have black carapace 
pubescence upon maturity, fading to dark brown in aged specimens] providing a 
dorsal view of the carapace can be seen clearly.

Punzo and Garman (1989) reference the theraphosid species in their work as 
“Rhestochia echina (Simon)” [sic], but in actuality the species in question was ori­
ginally described by Chamberlin (1940) as Dugesiella echina Chamberlin, 1940 
and was not mentioned in any publication by Eugène Simon. Later encompassed 
into Aphonopelma as the result of the generic synonymies of Raven (1985), this 
species was treated as a junior synonym of A. hentzi by Hamilton et al. (2016). 
Punzo (1994a, b) later referred to the spider as A. echina. In all three works, research 
was focused around the Trans Pecos and as such, in conjunction with the historical 
name applied to the spider in these papers, we deduce A. hentzi is indeed the most 
likely candidate for the host taxon.

Punzo (2005a) considers the host species of his studies in Big Bend National Park 
(BBNP), Texas, to be A. steindachneri but this species is restricted to California and 
Northern Baja California (iNaturalist 2020) and does not occur in Texas (Hamilton 
et al. 2016). It is likely that most erroneous historical records of this species in 
Texas, in both taxonomic and ecological works, could actually relate to specimens 
of the Texan species Aphonopelma armada Chamberlin, 1940, with which A. 
steindachneri shares a prominent dorsoposterior black spot on the opisthosoma 
(Smith 1995; Hamilton et al. 2016), but A. armada does not occur in BBNP. Two 
species are commonly encountered in BBNP: A. hentzi and A. gabeli evidenced 
by both distributional data in Hamilton et al. (2016), and numerous photographic 
records viewed by the first author on the website iNaturalist. A third species, 
Aphonopelma moellendorfi Hamilton, 2016 is also recorded but is enigmatic and 
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all currently known details of this species stem from its original description (Chris 
Hamilton pers. comm.). Whilst females of A. hentzi have beige coloured carapace 
pubescence with sooty black leg pubescence, females of A. gabeli have blond/beige 
leg pubescence (Fig. 6). Adult males of A. gabeli have almost completely black 

Figs 5, 6: (5) Aphonopelma chalcodes Chamberlin, 1940, adult male habitus; (6) Aphonopelma gabeli 
Smith, 1995, adult female habitus. (Photos: D. Sherwood.)
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carapace pubescence with black leg pubescence (Fig. 7), the colour of the carapace 
pubescence fades to a more dull brown as specimens age. Thus, both sexes can easily 
be distinguished visually from the sympatric species A. hentzi. The Californian 
species A. steindachneri also has dark carapace pubescence in both sexes and it is 
possible that the specimens identified in Punzo (2005a) actually correspond to A. 
gabeli. This said, as specimens are not illustrated in their works it is not possible to 
be entirely certain of the specific identity, but A. steindachneri can easily be ruled 
out as a viable candidate given its divergent biogeographical range. Punzo (2005b, 
c) also lists A. steindachneri as the theraphosid host species in his other works but 
again, these identifications are erroneous.

In the same year, Punzo and Ludwig (2005) conducted field work in Zapata 
County, Texas, where they noted the theraphosid host species to be Aphonopelma 
moderatum (Chamberlin & Ivie, 1939) and Aphonopelma texense (Simon, 1891). 
Aphonopelma moderatum is a common species in this area with unmistakeable 
female habitus (Fig. 8), but A. texense is a taxon with a complicated history and 
the holotype male likely was not collected in the United States at all (Smith 1995; 
Hamilton et al. 2016). It is possible that the specimens referred to as A. texense in 
Punzo and Ludwig (2005) are in actuality Aphonopelma anax Chamberlin, 1940 
(Fig. 9) the only other species known to occur in sympatry with A. moderatum in 
Zapata County (per Hamilton et al. 2016).

A year later, Punzo (2006) published yet more valuable data on Pepsis behaviour, 
detailing in situ observations in Hidalgo County, Texas, citing Aphonopelma 

Fig. 7: Aphonopelma gabeli Smith, 1995, adult male habitus. (Photo: R. Gabriel.)
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Figs 8, 9: Adult female habitus: (8) Aphonopelma moderatum (Chamberlin & Ivie, 1939); (9) Apho­
nopelma anax (Chamberlin, 1940). (Photos: C.A. Hamilton, University of Idaho, US).
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harlingenum Chamberlin, 1940 and Aphonopelma heterops (Chamberlin & Ivie, 
1939) as the host theraphosid species. The holotype of A. harlingenum was treated 
as synonymous with A. hentzi by Hamilton et al. (2016), but they considered the 
paratype to be conspecific with A. anax. We have so far, only seen viable records of A. 
anax from Hidalgo County (iNaturalist 2020) and consider that the material assigned 
to A. harlingenum by Punzo (2006) likely corresponds to A. anax. Aphonopelma 
heterops was later synonymised with A. moderatum by Hamilton et al. (2016) 
and this distinctive species was likely the second one observed in Punzo (2006). 
Aphonopelma moderatum can be found sympatrically with A. anax in southernmost 
Texas and in Northern Mexico (Hamilton et al. 2016; iNaturalist 2020), but can be 
easily distinguished by the striking colouration of the leg pubescence, consisting 
of alternate black and gold bands.

Punzo (2007) conducted another field study in BBNP, referring to the theraphosid 
species as A. steindachneri. As discussed above, this species does not occur in 
Texas and it is probable that the species in question was in fact A. gabeli, a common 
sympatric species in which the males have black carapace pubescence. Kurczewski 
and Edwards (2012: 4) depict a photograph of a specimen of A. anax being attacked 
by Pepsis sp. and the photograph clearly shows features (namely the robust femora) 
in conjunction with locality data satisfactory to identify the specimen as this species. 
Five years later, Kurczewski et al. (2017) noted the following Aphonopelma species 
in their monographic work on pompilid wasps: A. cf. anax, A. chalcodes, A. hentzi, A. 
cf. harlingenum and A. steindachneri mostly based on photographs published online 
by various individuals. Of these five listed species, four remain as valid species, but 
as discussed above A. harligenum is not presently a valid taxon. Given the locality 
data and examination of the online photographic records, we believe the other four 
species level identifications to be correct and suggest, based on biogeography and 
examination of the photo of Crispin (2007), which shows a spider with robust femora 
with short, dark coloured and sparsely distributed, setae on the lateral faces, that the 
theraphosid host referred to as A. cf. harlingenum conforms to A. anax. 

CONCLUSIONS

Overall, most studies featuring North American Aphonopelma (sensu lato) being 
hunted and attacked by Pepsis wasps focus on species in the hentzi, iodius and 
moderatum species-groups (sensu Hamilton et al. 2016). These species groups re­
present the most widely distributed taxa in terms of North American theraphosid 
biogeography and thus it is unsurprising that they have, as a result, become the 
focus of many insightful and significant studies on their fates following attacks by 
wasps of the genus Pepsis. The previously unstable and perplexing state of North 
American theraphosid systematics undoubtedly contributed to the wide range of 
species names utilised in these studies to correspond to theraphosid hosts. Whilst 
examination of physical specimens to determine morphological and molecular data 
is the ideal situation for species identification, the comprehensive data of Hamilton 
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et al. (2016) can enable some identifications based on biogeography in combination 
with secondary features such as colouration and other characteristics of the habitus. 
As such, some of the outdated identifications presented in ecological and behavioural 
works presented above can be confidently resolved. Others represent areas of ap­
prehension, but reasonable candidates can be proposed tentatively. 

The ecology and behaviour of theraphosid spiders is of great research importance 
and have direct impacts on understanding other areas of their study such as bio­
geography, conservation, and reproductive biology. By attempting to link historical 
names, or at least demonstrate viable candidate species, in these papers to currently 
accepted binomial names we hope to increase the significance of older studies in 
a modern context. Collective information on Aphonopelma (sensu lato) in North 
America, both in taxonomical and ecological contexts, is increasing (e.g. Hamilton 
et al. 2016; Turner et al. 2017; Steinman & Sherwood 2018; Hendrixson 2019; 
Sherwood 2019). Furthermore, it is hoped that the present endeavour will stimulate 
further research in wasp-spider interactions. 
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