Anecdotal report of intersexuality, regeneration and teratology in scorpions (Arachnida: Scorpiones)
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Introduction

This is-an synoptic anecdote reporting and illustrating all the photographic records as well as concrete specimens I had come
across during the past few years when browsing Chinese online chatgroups and platforms-dedicated to scorpion captive
breeding. This document arranges and describes briefly each anomaly. Most photos were posted in two of my online blogs
(now deleted) on the Chinese website Bilibili; others shared by my friends. Many photos were circulated online in the hobby
with unknown original source. Watermarks are kept when available. Only 1 observation (4. turkiyensis) belongs to the author.

INTERSEXUALITY

Androctonus australis (Linnaeus, 1758):
Gynandromorphism, displaying male characteristics on the left half (somewhat lean mesosoma; longer pectine with longer
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Parabuthus transvaalicus Purcell, 1899:
Gynandromorphism, displaying male characteristics on the left half (robust pedipalp chela; longer pectine with longer teeth)
and female ones on the right half (slender pedipalp chela; shorter pectine with shorter teeth, and dilated basal lamellae).
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REGENERATION

Heterometrus spinifer (Ehrenberg, 1828):
[Tentative identification based on the pronounced basal lobe that rules out H. longimanus (Herbst, 1800)]

Regeneration of pedipalp chela fixed finger (= pedipalp tibia). Dentate ventral edge visible:
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Heterometrus sp.:
[cf. longimanus orthorellii; adult male, given the elongated pedipalps]
Regeneration of telotarsus at the junction between basitarsus and tibia of right leg IIl; i.e., loss of basitarsus.
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Pandinus imperator (C. L. Koch, 1841):
Regeneration of tarsal ungues at the broken section of left leg I femur.

Androctonus australis (Linnaeus, 1758):
Regeneration of tarsal ungues on perhaps the junction between femur and patella of left leg I'V.
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TERATOLOGY

Olivierus martensii (Karsch, 1879):

Somatic duplication (metasoma) of five cases (very common in reality). All duplications took place at metasoma I.
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Centruroides sculpturatus Ewing, 1928:

Somatic duplication (metasoma) of multiple cases.




Centruroides vittatus Say, 1821:

Somatic duplication (metasoma) took place at metasoma1.

Centruroides nitidus Thorell, 1876:

Somatic duplication (mainly metasoma) took place at posteriority of mesosoma VII.




Centruroides limbatus Pocock, 1898:

Somatic duplication (mainly metasoma) took place at mesosoma VII.

Metasomal torsion. One of the two cases I’ve ever seen.
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Parabuthus schlechteri Purcell, 1899:
Somatic duplication (metasoma) took place at mesosoma II.




Parabuthus transvaalicus Purcell, 1899:

Somatic duplications (mainly metasoma) took place at mesosoma VII (left) and metasoma I (right).
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Parabuthus maximus Werner, 1913:

Somatic duplication (mainly metasoma) took place at mesosoma VII.

Parabuthus villosus (Peters, 1862):

Somatic duplication (metasoma) took place at mesosoma III.




Leiurus haenggii Lowe, Yagmur & Kovaiik, 2014:

Somatic duplication (metasoma) took place at mesosoma Il while affecting metasoma I.

Javanimetrus cyaneus (C. L. Koch, 1836):
Somatic duplications took place at mesosoma VI (left & middle; ©Orio_ferdinanto) and metasoma II (right; ©Norman Day).
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Heterometrus spinifer (Ehrenberg, 1828):

Somatic duplication (metasoma) took place at metasoma Il while affecting metasoma I.
- e —— 3

Wy

Heterometrus laoticus Couzijn, 1981:

Telsonic duplication.

Tityus magnimanus Pocock, 1897:

Somatic duplication (metasoma) took place at metasoma III while affecting metasoma 11
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Hottentotta flavidulus Teruel & Rein, 2010:
Metasomal (left) and prosomal duplication (1% juvenile).
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Hottentotta hottentotta (Fabricius, 1787):

Metasomal (left), telsonic (middle) and prosomal duplication (as well as pedipalps; right, 1% juvenile).




Metasomal duplication took place at metasoma V while affecting metasoma IV.

Metasomal duplication took place at metasoma IV.
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Hottentotta salei (Vachon, 1980):
Somatic duplication (metasoma) took place at metasoma II.
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Heteroctenus junceus (Herbst, 1800):
Somatic duplication (mainly metasoma) took place at tergite VII.




Parabuthus robustus Kovaiik, Lowe, EImi & Stahlavsky, 2019:
Aculear duplication.

Lychas buchari Kovarik, 1997 (2):
Aculear thickening and telsonic thinning (OMark Newton).

Lychas buchari - normal male
telson -

©@Mark A. Newton, 2007

Lychas buchari - telson mutation
adult maic

©Mark A. Newior, 2007




Smeringurus mesaensis (Stahnke, 1957):
Tergal division on tergites I and IV, as indicated by the posterior margins.

Androctonus turkiyensis Yagmur, 2021:
Tergal division on tergite IV (above), in comparison with the normal (below), under UV light. Also note the anterior notch
on tergites 11-III.




Gigantometrus swammerdami x Chersonesometrus tristis hybrid offspring:

Tergal division. See fig. 10: https://zenodo.org/records/12797192
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Gigantometrus swammerdami (Simon, 1872):

Tergal rupture and fusion on tergites V — VII. Also note the abnormal tergite I'V.
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Metasomal fusion between segments-1 and II.

Scorpiops luridus Qi, Zhu & Lourenco, 2005:

Metasomal fusion and malformation between segments [ and I1.
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Heterometrus laoticus Couzijn, 1981:

Metasomal torsion and fusion at segment II.
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Hottentotta buchariensis (Birula, 1897):

Somatic duplication (prosoma) and pedipalp fusion (interpreted as two-unseparated. pedipalps).




Endnote

This document is only uploaded to Zenodo (https://zenodo.org/) with the DOI'(10.5281/zenodo.12797304). The objective of
this document is to provide a citable source for any relevant research in the future, since its generally impossible to cite
anecdotes shared among amateurs. Many cases illustrated here were either shared directly by the author as a casual photograph
in the group chat or on other online platforms, or circulated by various enthusiasts thereby shrouding the original source in
layers over the past few years. With the help of my friends, I listed part of the sources that are still traceable and yet accessible
(timestamp = 2024.7.30). Sources for several records can be accessed by clicking on the photo or text. However, some of the
following sources are nonetheless not the original ones, but only the ones from which we had encountered those observations.

It would be helpful if any author happens to encounter this document and claim their copyright.

Sources that are still traceable:

https://baike.baidu.com/pic/%E5%8F%8C%ES5%B0%BE%E8%9D%8E/6452793
https://news.sina.com.cn/0/2007-08-09/012812351177s.shtml
https://tieba.baidu.com/p/7559220813
https://www.bilibili.com/video/BV1So04y147iw/
https:/www.bilibili.com/video/BV 1se411d7V8/
https://www.bilibili.com/video/BV1Rz4y1c7v6/
https://www.bilibili.com/video/BV1UC4vy1A741{/
https://www.bilibili.com/video/BV1Qady1o75a/
https://www.bilibili.com/video/BV1Wj411L777Z/
https://www.bilibili.com/video/BV 1zA4y1X7hH/
https://www.bilibili.com/video/BV.10Qt411u7Jd/
https://www.bilibili.com/video/BV1Qt411u7iv/
https:/m.tb.cn/h.g88LPbp?tk=0Pdc3cJi3jW

https:/m.tb.cn/h.g88p WiM ?tk=edHc3cJjxwy
https://m.tb.cn/h.gjZLHds?tk=Iyua3cJj1 Vb
https:/m.tb.cn/h.g8734pu?tk=qdNP3¢JQXD3
http://www.panarthropoda.de/sub/galerie/centruroides.php

https://www.23hg.com/photogroup/3423179//user/dangriga
https://www.facebook.com/photo.php?tbid=2657844827660142&id=1347253515385953 &set=a.1400253823419255&rdid
=gB1Kfbrorbl gkKyF&share url=https%3A%2F%2Fwww.facebook.com%2Fshare%2FVALT1gSWTUsG82ZW
https://mds.marshall.edu/euscorpius/vol2016/iss228/1/
https:/normalbiology.blogspot.com/2011/08/rare-developmental-anomaly.html
https://www.pbase.com/plusiotis/image/103557529&exif=Y

https://x.com/rio_ferdinanto/status/1446377769324081152
https://scorpionforum.darkbb.com/t4082-two-tailed-hetrometrus

https://www.ntnu.no/ub/scorpion-files/us_twotail2.jpg

https://www.inaturalist.org/observations/3902604
https://www.wildsouthaustralia.info/Scorpions/Buthidae/Lychas-buchari/i-NVPr9J9
https://arachnoboards.com/threads/a-two-tailed-scorpion.330041/
https://arachnoboards.com/threads/two-tailed-t-falconensis-born.86330/
https://www.instagram.com/p/BI2t§ Dx AHS5m/
https://scorpionforum.darkbb.com/t4984-2-tailed-hottentotta-hottentotta
https://arachnoboards.com/gallery/centruroides-gracilis-with-two-tails. 18769/

https://www.reddit.com/r/Damnthatsinteresting/comments/otplxj/i_killed this_scorpion and realized it_had two/



https://zenodo.org/
https://baike.baidu.com/pic/%E5%8F%8C%E5%B0%BE%E8%9D%8E/6452793
https://news.sina.com.cn/o/2007-08-09/012812351177s.shtml
https://tieba.baidu.com/p/7559220813
https://www.bilibili.com/video/BV1So4y147iw/
https://www.bilibili.com/video/BV1se411d7V8/
https://www.bilibili.com/video/BV1Rz4y1c7y6/
https://www.bilibili.com/video/BV1UC4y1A74f/
https://www.bilibili.com/video/BV1Qa4y1o75a/
https://www.bilibili.com/video/BV1Wj411L77Z/
https://www.bilibili.com/video/BV1zA4y1X7hH/
https://www.bilibili.com/video/BV1Qt411u7Jd/
https://www.bilibili.com/video/BV1Qt411u7iv/
https://m.tb.cn/h.g88LPbp?tk=0Pdc3cJj3jW
https://m.tb.cn/h.g88pWfM?tk=edHc3cJjxwy
https://m.tb.cn/h.gjZLHds?tk=Iyua3cJj1Vb
https://m.tb.cn/h.g8Z34pu?tk=qdNP3cJQXD3
http://www.panarthropoda.de/sub/galerie/centruroides.php
https://www.23hq.com/photogroup/3423179/user/dangriga
https://www.facebook.com/photo.php?fbid=2657844827660142&id=1347253515385953&set=a.1400253823419255&rdid=qB1Kfbrorb1gkKyF&share_url=https%3A%2F%2Fwww.facebook.com%2Fshare%2FVALT1gSWTUsG8gZW
https://www.facebook.com/photo.php?fbid=2657844827660142&id=1347253515385953&set=a.1400253823419255&rdid=qB1Kfbrorb1gkKyF&share_url=https%3A%2F%2Fwww.facebook.com%2Fshare%2FVALT1gSWTUsG8gZW
https://mds.marshall.edu/euscorpius/vol2016/iss228/1/
https://normalbiology.blogspot.com/2011/08/rare-developmental-anomaly.html
https://www.pbase.com/plusiotis/image/103557529&exif=Y
https://x.com/rio_ferdinanto/status/1446377769324081152
https://scorpionforum.darkbb.com/t4082-two-tailed-hetrometrus
https://www.ntnu.no/ub/scorpion-files/us_twotail2.jpg
https://www.inaturalist.org/observations/3902604
https://www.wildsouthaustralia.info/Scorpions/Buthidae/Lychas-buchari/i-NVPr9J9
https://arachnoboards.com/threads/a-two-tailed-scorpion.330041/
https://arachnoboards.com/threads/two-tailed-t-falconensis-born.86330/
https://www.instagram.com/p/BI2t8DxAH5m/
https://scorpionforum.darkbb.com/t4984-2-tailed-hottentotta-hottentotta
https://arachnoboards.com/gallery/centruroides-gracilis-with-two-tails.18769/
https://www.reddit.com/r/Damnthatsinteresting/comments/otplxj/i_killed_this_scorpion_and_realized_it_had_two/
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https://www.instagram.com/p/C9ZKibSOmva/
https://youtu.be/SkvoJ_hIQ58
https://youtu.be/swtyfq8jH8s
https://www.reddit.com/r/Scorpions/comments/t3cq8h/parabuthus_villosus_with_two_tails/
https://www.reddit.com/r/Scorpions/comments/roccx4/merry_christmas_and_a_happy_dual_metastoma_h/
https://www.facebook.com/110481117131231/photos/pb.100063595107073.-2207520000/122346862611323/?type=3



