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SHORT COMMUNICATION

Construction of a pre-ballooning silk platform by
Actinopus Perty, 1833 spiderlings (Mygalomorphae: Actinopodidae)

Arthur Galleti-Limal’z, Wolf Moellerz, Rafael Prezzi Indicatti> and José Paulo Leite Guadanucci’: 'Laboratério de
Colecdes Zooldgicas, Instituto Butantan, So Paulo, Brazil. E-mail: arthurgalletilima6@hotmail.com; *Departamento de Biodiversidade,
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Abstract. Spiders of the genus Actinopus Perty, 1833 are known to engage in ballooning, but this behavior has never been observed
in the field. Here, we report and describe the observation of pre-ballooning behaviors by Actinopus juveniles in nature, including the use
of a silk platform for ballooning take-off. Ten individuals were also collected and observed for ballooning behaviors in laboratory condi-
tions. Both in nature and in the laboratory, individuals exhibited behaviors such as raising their legs and spinnerets, possibly to facilitate
the perception of mechanical signals such as air currents. The pre-ballooning silk platform was observed in an area devoid of bushes
and trees, which suggests that the spiders may have built this platform to compensate for a lack of vertical structures in the vicinity.
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Mygalomorph spiders, which include tarantulas, trapdoor spiders and small spiders to disperse through the air, is one of the most effective ways
purse-web spiders are generally characterized by low vagility, with dispersal that spiderlings can disperse; however, it appears to be uncommon in the
mainly limited to wandering mature males during reproductive periods, and Mygalomorphae, as it has only been reported a few times in the families

the dispersal of spiderlings from their maternal burrow (Pérez-Miles & Perafan Atypidae Thorell, 1870, Actinopodidae Simon, 1892, Halonoproctidae
2017; Buzatto et al. 2021). Ballooning, a behavior in which silk is used by Pocock, 1901 and Idiopidae Simon, 1889 (Enock 1885; Baerg 1928;

Figure 1.—Silk platform and pre-ballooning behavior in spiders of the genus Actinopus: A, silk platform overview; B, Actinopus spiderling stretching
its legs and elevating its abdomen and spinnerets (black arrows showing the tactile setae); C, Actinopus spiderlings ready for dispersal from a silk platform
constructed on vegetation. Scale bar = 6 mm.
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Figure 2.—Actinopus spiderling preparing to start ballooning in a laboratory setting and cuticular structures of legs: A, spiderling raising leg III,
possibly as mechanical perception (black arrow showing the leg III raised); B, spiderling launching itself downwards with anchoring silk threads; C, lateral
view of tarsus of a spiderling of Actinopus; D, lateral view of tarsus of a female Actinopus. In C-D, black arrows show the modified tactile setae and white

arrows indicate the filiform trichobothria. Scale bars = 0.5 mm.

Coyle 1983, 1985; Eberhard 2006; Ferretti et al. 2013; Kuwada-Kusunose
et al. 2016; Rossi et al. 2021).

Ferretti et al. (2013) observed ballooning behavior in juveniles of the
trapdoor spider genus Actinopus Perty, 1833 (family Actinopodidae) during
an experiment conducted in laboratory conditions. Moreover, there is unpub-
lished evidence of this phenomenon in the natural environment: eight Actinopus
spiderlings were collected at approximately 1.2 meters above the ground by
beating the foliage of a small tree (R.P. Indicatti pers. obser.). A few silk threads
were observed at the site, but no evidence of a specific structure for ballooning
was found. Here, we report the first observation of a silk structure (referred
to as a pre-ballooning platform) being constructed and utilized by spiderlings
of an unidentified species of Actinopus, presumably for engaging in ballooning.
Additionally, we discuss the specific behaviors that spiderlings exhibit during
pre-ballooning (in nature and in the laboratory) and identify potential morpho-
logical features that may have an influence on this behavior.

The specific record took place on 30 October 2023, at 12:57 pm, at the
Universidade Estadual Paulista (UNESP) Rio Claro campus, in the state
of Sao Paulo, Brazil (22°23'53.3"S, 47°32/38.2”W). The weather station at
‘Centro de Analise e Planejamento Ambiental’ (CEAPLA), Instituto de Geo-
ciéncias e Ciéncias Exatas/UNESP, in Rio Claro, provided data on temperature,
humidity, and wind speed during the period from 12:00 pm to 2:00 pm.

To document ballooning behaviors, pictures of spiderlings were taken
at the pre-ballooning platform as well as during the laboratory experiment.
After initial observation at the site, ten individuals (spiderlings) were collected

for the laboratory experiment, after which they were deposited in the Colecdo
Aracnoldgica Diamantina (CAD), UNESP, Rio Claro (accession number
CAD 1921). For the laboratory experiment, the spiders were placed on a
small pedestal approximately one meter above the floor in an area that peri-
odically experienced a soft breeze. To show morphological structures
potentially associated with ballooning, the tarsus and metatarsus of leg I of
an adult female (CAD 922, from Marechal Floriano, Espirito Santo state,
Brazil) and a spiderling of Actinopus were dissected and photographed
in lateral view in a stereomicroscope (Leica M205C).

There was no record of wind in the observation area from 12:00 pm to
2:00 pm (the last time spiderlings were seen on the platform), except for
at 1:00 pm, when 0.4 m/s of wind was recorded. During this period, the
average temperature varied between 29.3°C and 32.1°C, and the air humidity
varied between 63% and 71%. The pre-ballooning platform was located
above a grassy area in a spot lacking surrounding bushes or trees. A large
number of the spiderlings moved toward the edges and higher areas of
this platform (Fig. 1A). As they got to these areas, the spiderlings moved
their abdomens upward, raising their legs I-III randomly and extending
their spinnerets (Figs. 1B, C). During the laboratory experiment, the spi-
derlings exhibited pre-ballooning behaviors consistent with those observed
in nature and also consistent with the account provided by Ferretti et al.
(2013) (Figs. 2A, B). However, we did not observe actual ballooning of indi-
viduals in nature or in the laboratory experiment. Regarding morphological
structures associated with ballooning, we noticed very long setae on the distal
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articles (tarsi and metatarsi) of the legs (see black arrows in Fig. 1B). Figs. 2C,
D show these putative tactile setae, which are longer than the others and clearly
distinguishable from the filiform trichobothria (in Figs. 2C, D, white arrows
point to trichobothria, and black arrows indicate modified tactile setae). These
setae can also be found in adult females (Fig. 2D). It is well known that
some cuticular structures, such as trichobothria, aid in the ability to perceive
mechanical stimuli and could possibly have a role in the behavior that has
been observed. It is not possible to determine whether these long setae pro-
vide any sensory purpose; however, as the breeze touched the extended legs,
these cuticular structures appeared to sway (Fig. 1B).

Actinopus spiders can be found in a variety of environments, ranging
from humid tropical forests to areas of natural or modified fields with lit-
tle or no vegetation (Millenpeier et al. 2023, figs. 1 E, F; Miglio et al.
2020; Sherwood & Pett 2022, figs. 30-32; Rios-Tamayo et al. 2023,
figs. 2, 3). The spiders found in areas with a high tree density may climb
up these vertical structures, hang from branches, and in this way get carried by
the wind. In the current record, the silk platform constructed by the spiderlings
was situated in an open and flat area without any kind of tree. The ‘dropping on
a dragline’ type of ballooning has been reinforced here by the observation in
nature of a silk platform constructed by Actinopus spiderlings. This suggests a
possible alternative structure that Actinopus spiders could employ as a vertical
pedestal in environments without high vegetation, such as open fields.

The fact that there was no wind during the observation period also
caught our attention. According to Morley & Robert (2018), in general,
spiders perform ballooning when wind speed is low. It is well known that
grounded structures, such as trees and branches, have the ability to mod-
ify electric fields and act as ‘lightning rods’ which also play a role in bal-
looning (Borra 1995; Clarke et al. 2013, 2017; Feynman et al. 2013;
Morley & Robert 2018). Similar to the air flow stimuli, these electrical
field stimuli are perceived by trichobothria (Morley & Robert 2018).

Finally, it is also possible that ballooning in Actinopus may not be the
main method for dispersal (Rios-Tamayo & Goloboff 2018), since there
are only two records of this behavior in nature (i.e., the records summarized
in this study). Moreover, only a small number of specimens were observed
by Ferretti et al. (2013) (n = 13) in the laboratory, and in the R.P. Indicatti
unpublished record (n = 8).

ACKNOWLEDGMENTS

We are grateful to Luis Osorio for information about Actinopus in
natural settings, Gabriel Costa for information and literature recommen-
dations regarding “electric fields in ballooning”, and Bruno Buzatto for
comments and suggestions concerning the idea of this work.

We would also like to thank the “Centro de Analise e Planejamento
Ambiental” (CEAPLA/IGCE/UNESP) at Rio Claro for providing data
on temperature, humidity, and wind speed used in this study. This study
was funded by Fundagdo de Amparo a Pesquisa do Estado de Sao
Paulo (24/06108-2 to AGL and 22/12596-4 to JPLG) and Pré-Reitoria
de Pés-Graduagao and Pro-Reitoria de Pesquisa of UNESP (PROPG/
PROPE N° 05/2022 to AGL). Finally, we would like to thank the
reviewers for their corrections and suggestions.

LITERATURE CITED

Baerg WJ. 1928. Some studies of a trapdoor spider (Araneae: Aviculariidae).
Entomological News 39:1-4.

Borra, JP. 1995. Ftude de la formation des decharges electriques de
pointe dans la nature: analyse des produits gazeux et particulaire en
conditions controlees. Ph.D. thesis (Paris VI University).

Buzatto BA, Haeusler L, Tamang N. 2021. Trapped indoors? Long-distance
dispersal in mygalomorph spiders and its effect on species ranges. Journal
of Comparative Physiology A 207:279-292. https://doi.org/10.1007/
$00359-020-01459-x

JOURNAL OF ARACHNOLOGY

Clarke D, Whitney H, Sutton G, Robert D. 2013. Detection and learning
of floral electric fields by bumblebees. Science 340:66—69. https://doi.
org/10.1126/science.1230883

Clarke D, Morley E, Robert D. 2017. The bee, the flower, and the electric
field: electric ecology and aerial electroreception. Journal of Comparative
Physiology A 203:737-748. https://doi.org/10.1007/s00359-017-1176-6

Coyle EA. 1983. Aerial dispersal by mygalomorph spiderlings (Araneae,
Mygalomorphae). Journal of Arachnology 11:283-295.

Coyle EA. 1985. Ballooning behavior of Ummidia spiderlings (Araneae,
Ctenizidae). Journal of Arachnology 13:137-138.

Eberhard WG. 2006. Dispersal by Ummidia spiderlings (Araneae, Ctenizidae):
ancient roots of aerial webs and orientation? Journal of Arachnology 34:
254-257. http://www.jstor.org/stable/4489068

Enock E. 1885. The life-history of Atypus piceus, Sulz. Transactions of
the Entomological Society of London 1885:389—420.

Ferretti N, Pompozzi G, Copperi S, Schwerdt L. 2013. Aerial dispersal by
Actinopus spiderlings (Araneae: Actinopodidae). Journal of Arachnol-
ogy 41:407-408. https://doi.org/10.1636/J13-27.1

Feynman RP, Leighton RB, Sands M. 2013. The Feynman Lectures on
Physics: New Millennium Edition. Vol. II. Mainly Electromagnetism
and Matter. Basic Books. Available online at: https://www.feynmanlectures.
caltech.edu/II_toc.html

Kuwada-Kusunose T, Sakai T, Suzuki K. 2016. Observations of the early
postembryonic development and dispersal of the purse-web spider
Calommata signata (Araneae: Atypidae). Acta Arachnologica 65:43-47.

Miglio LT, Pérez-Miles F, Bonaldo AB. 2020. Taxonomic revision of the spider
genus Actinopus Perty, 1833 (Araneae, Mygalomorphae, Actinopodidae).
Megataxa 2:1-256. https://doi.org/10.11646/megataxa.2.1.1

Millenpeier M, Ferretti NE, Nicoletta M. 2023. Description of the female of
Actinopus balcarce Rios-Tamayo & Goloboff, 2018 (Araneae, Actinopo-
didae), with comments on its natural history. Journal of Insect Biodiversity
and Systematics 9:809-817. https://doi.org/10.61186/;ibs.9.4.809

Morley EL, Robert D. 2018. Electric fields elicit ballooning in spiders.
Current Biology 28:2324-2330. https://doi.org/10.1016/j.cub.2018.05.057

Pérez-Miles F, Perafan C. 2017. Behavior and biology of Mygalomor-
phae. Pp. 29-54. In Behaviour and Ecology of Spiders, Contributions
from the Neotropical Region. (Viera C, Gonzaga MO (eds).) Springer.

Perty M. 1833. Arachnides Brasilienses. Pp. 191-209. In Delectus Animalium
Articulatorum Quae in Itinere per Braziliam Ann. 1817 et 1820 colligerunt.
(de Spix JB, Martius FP (eds.)) Monachii.

Pocock RI. 1901. On some new trap-door spiders from China. Proceed-
ings of the Zoological Society of London 70:207-215.

Rios-Tamayo D, Goloboff PA. 2018. Taxonomic revision and morphol-
ogy of the trapdoor spider genus Actinopus (Mygalomorphae: Actino-
podidae) in Argentina. Bulletin of the American Museum of Natural
History 419:1-83. https://doi.org/10.1206/0003-0090-419.1.1

Rossi GDF, Ghirotto VM, Galleti-Lima A, Indicatti RP, Guadanucci JPL. 2021.
"Flying” or digging? The trapdoor spider genus Neocteniza Pocock, 1895:
redescription of three species, new records from Brazil, notes on natural his-
tory and first record of ballooning for Idiopidae (Araneae, Mygalomorphae).
Zootaxa 5023:451-485. https://doi.org/10.11646/zootaxa.5023.4.1

Sherwood D, Pett BL. 2022. Mouse spiders in the humid Chaco: two new
species of Actinopus Perty, 1833 from Paraguay (Araneae: Actinopodi-
dae). Revista Iberica de Aracnologia 41:75-81.

Simon E. 1889. Voyage de M. E. Simon au Venezuela (Décembre 1887—
Avril 1888). 4¢ Mémoire. Arachnides. Annales de la Societe Entomologique
de France 9(6):169-220.

Simon E. 1892. Histoire naturelle des araignées. Deuxieme édition, tome
premier. Roret, Paris 1-256.

Thorell T. 1870. On European spiders. Review of the European genera of
spiders, preceded by some observations on zoological nomenclature
[second part]. Nova Acta Regiae Societatis Scientiarum Upsaliensis
(3)7(11, 1):109-242.

Manuscript received 17 September 2024, revised 29 October 2024,
accepted 8 November 2024.




<<
	/CompressObjects /Tags
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 300
	/DoThumbnails false
	/ColorConversionStrategy /LeaveColorUnchanged
	/GrayImageFilter /FlateEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/AllowPSXObjects false
	/LockDistillerParams false
	/ImageMemory 1048576
	/DownsampleMonoImages false
	/ColorSettingsFile (None)
	/PassThroughJPEGImages false
	/AutoRotatePages /None
	/SyntheticBoldness 1.0
	/Optimize true
	/ParseDSCComments true
	/MonoImageDepth -1
	/AntiAliasGrayImages false
	/GrayImageMinResolutionPolicy /OK
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 1200
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth 8
	/OtherNamespaces [
		<<
			/IncludeSlug false
			/CropImagesToFrames true
			/IncludeNonPrinting false
			/OmitPlacedBitmaps false
			/AsReaderSpreads false
			/Namespace [
				(Adobe)
				(InDesign)
				(4.0)
			]
			/FlattenerIgnoreSpreadOverrides false
			/OmitPlacedEPS false
			/OmitPlacedPDF false
			/SimulateOverprint /Legacy
			/IncludeGuidesGrids false
			/ErrorControl /WarnAndContinue
		>>
		<<
			/IncludeProfiles false
			/AddBleedMarks false
			/ConvertColors /ConvertToCMYK
			/IncludeLayers false
			/FormElements false
			/FlattenerPreset <<
				/PresetSelector /MediumResolution
			>>
			/IncludeInteractive false
			/AddColorBars false
			/DestinationProfileSelector /DocumentCMYK
			/MultimediaHandling /UseObjectSettings
			/UseDocumentBleed false
			/AddCropMarks false
			/PreserveEditing true
			/PDFXOutputIntentProfileSelector /DocumentCMYK
			/DestinationProfileName ()
			/UntaggedRGBHandling /UseDocumentProfile
			/GenerateStructure false
			/AddRegMarks false
			/Namespace [
				(Adobe)
				(CreativeSuite)
				(2.0)
			]
			/Downsample16BitImages true
			/IncludeHyperlinks false
			/IncludeBookmarks false
			/AddPageInfo false
			/UntaggedCMYKHandling /LeaveUntagged
		>>
	]
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		26.9
		26.9
		26.9
		26.9
	]
	/AutoFilterGrayImages false
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages false
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		26.9
		26.9
		26.9
		26.9
	]
	/CompatibilityLevel 1.4
	/MonoImageResolution 300
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Error
	/PreserveOPIComments false
	/AutoPositionEPSFiles false
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile (None)
	/EmbedJobOptions true
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/MonoImageDownsampleType /Bicubic
	/DetectBlends true
	/EmitDSCWarnings false
	/ColorImageDownsampleType /Bicubic
	/EncodeGrayImages true
	/Namespace [
		(Adobe)
		(Common)
		(1.0)
	]
	/AutoFilterColorImages false
	/DownsampleGrayImages false
	/GrayImageDict <<
		/HSamples [
			2.0
			1.0
			1.0
			2.0
		]
		/QFactor 0.76
		/VSamples [
			2.0
			1.0
			1.0
			2.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 300
	/PDFXRegistryName (http://www.color.org)
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/PDFXTrapped /False
	/DetectCurves 0.0
	/ColorImageDepth 8
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 30
		/TileWidth 256
	>>
	/TransferFunctionInfo /Apply
	/ColorImageFilter /FlateEncode
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/DSCReportingLevel 0
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/UsePrologue false
	/PreserveCopyPage true
	/StartPage 1
	/MonoImageDownsampleThreshold 1.5
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/PDFX1a:2003
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox false
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Bicubic
	/Description <<
		/NOR <>
		/DEU <>
		/SVE <>
		/ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
		/DAN <>
		/ITA <>
		/PTB <>
		/JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
		/FRA <>
		/NLD <>
		/SUO <>
		/ESP <>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /Default
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			2.0
			1.0
			1.0
			2.0
		]
		/QFactor 0.76
		/VSamples [
			2.0
			1.0
			1.0
			2.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts false
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError false
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		2400
		2400
	]
>>
setpagedevice


