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Vaejovidae Species LAS: Right/Left Vaejovidae Species LAS: Right/Left 
 

Vejovoidus, Smeringurus, Paruroctonus, Paravaejovis Vaejovis “eusthenura” group and Syntropis 
Vejovoidus longiunguis * (S) 9–21 (11.833) [24] Vaejovis coahuilae 4/6 
Smeringurus aridus (S) traces of 2 V. confusus (S) 9/7 
S. grandis 1/1, 2/2, 3/3, 3/3 V. diazi (S) 6/5, 7/6, x_6 
S. mesaensis * (S) 4–10 (7.406) [32] V. eusthenura (S) 8/7, 5/6 
S. v. immanis 4/x V. globosus (S) 6/4, 2/3 
Paruroctonus arnaudi (S) 9/11, 12/11, 13/12 V. gravicaudus (S) 8/9, 3/4 
P. arenicola nupides 6/6 V. hoffmanni 6/5, 6/7, 4/7 
P. bantai saratoga 2/2, 3/3 V. punctatus * (S) 2–8 (4.727) [33] 
P. becki (S) 5/5, 8/8 V. puritanus * (S) 3–12 (7.714) [28] 
P. boreus (S) 4/4, 7/x V. spinigerus (S) 4/x, 5/3, 7/5, x/3 
P. borregoensis 7/8 V. viscainensis * (S) 6–15 (9.385) [26] 
P. gracilior * (S) 4–9 (6.240) [25] V. vittatus (S) 7/x 
P. hirsutipes ABSENT V. waeringi (S) 6/11, 5/7 
P. luteolus (S) 7/6, 6/7 Syntropis  macrura 5/6, 10/8, 6/7, 3/3 
P. silvestrii * (S) 1–10 (6.643) [28] Franckeus and Vaejovis “nigrescens” group 
P. stahnkei 6/7 Franckeus minckley 9/8, 7/5, 6/5 
P. surensis (S) 9/8, 11/10, 8/12 F. pennisularis 8/7, 3/4, 5/6, 3/3 
P. ventosus (S) 14/10, 10/11 Vaejovis davidi ABSENT 
P. utahensis (S) 5/6, 3/4 V. decipiens ABSENT 
P. xanthus 1/1 V. janssi x/2, 3/5, 5/4, 7/6, 7/9, 2/4 
Paravaejovis pumilis * (S) 1–7 (4.306) [36] V. nigrescens traces of 2 

Stahnkeus and Serradigitus V. pococki ABSENT 
Stahnkeus deserticola 4/x V. solegladi ABSENT 
S. harbisoni 2/5 Vaejovis “mexicanus” group 
S. subtilimanus 1/1, 4/3 Vaejovis carolinianus 2/x  
Serradigitus adcocki 2/1 V. granulatus (S) 3/2 
S. baueri 5/6 V. jonesi 5/5, 4/5 
S. calidus 5/4 V. lapidicola 3/3 
S. gertschi (S) 7/6, 10/11 V. mexicanus ABSENT 
S. joshuaensis * (S) 3–8 (5.409) [22] V. paysonensis 7/5, 8/7, 4/5 
S. littoralis (S) 3/3, 4/4 V. vorhiesi * 1–7 (5.000) [14]  
S. minutis 6/7 Pseudouroctonus and Uroctonites 
S. torridus 4/4, 5/5 Pseudouroctonus andreas * (S) 2–5 (3.643) [14] 
S. wupatkiensis 5/5 P. angelenus 2/x 

Vaejovis “punctipalpi” group P. apacheanus (S) ABSENT 
V. bruneus  6/7 P. iviei ABSENT 
V. cazieri (S) 4/4, 4/5  P. minimus castaneus traces x/3 
V. hirsuticauda (S) 7/9, 8/x P. minimus thompsoni 3/2, 4/3, 3/3 
V. intrepidus 4/7, 4/5 P. reddelli 3/x 
V. magdalensis * (S) 4–8 (5.357) [14] Uroctonites guiliani ABSENT 
V. occidentalis ABSENT U. huachuca (S) ABSENT 
V. punctipalpi 4/5 U. montereus ABSENT 
V. russelli 8/10   

 
Table 1: Laterobasal Aculear Serrations (LAS) statistics for family Vaejovidae showing number of denticles per lateral surface. 
Although numbers were determined from ventral view of telson, right/left delineation is from a dorsal perspective. * Indicates 
species where larger number of specimens were examined thus a min/max (mean) [number of samples] is provided (see Table 2 
for additional data). Note, each side of the aculeus is considered a sample. (S) = LAS presence/absence verified with SEM. 
 
quite minute in size; individual denticles are between 17 
and 36 micrometers in length. An individual denticle is 
shaped as a rounded tooth basally narrowing distally into 
a point, angled approximately 35 degrees from the 
surface of the aculeus, pointing towards the aculeus tip 
(Figs. 30–33). The longest line of denticles, found in 
Vejovoidus longiunguis (Figs. 2–5) whose aculeus is 
quite long and slender, was less than 0.5 mm in length 
and consisted of 14 serrated denticles. Since the LAS is 
positioned in the area where the aculeus starts darkening, 
we see that the base of the denticle row is darkened as 
well, giving a somewhat overall pigmented look to the 
LAS. 

The composition and spacing of individual denticles 
is quite variable. There are cases where the individual 
denticles are densely organized basally and then the 
spacing becomes larger at the distal aspect, sometimes 
the most distal denticle being quite separated from the 
previous ones (Fig. 22). Individual denticles are 
sometimes smaller basally, or they can be irregularly 
doubled as seen in Fig. 33 for Paruroctonus ventosus. 

It must be stressed here that the LAS structure does 
not necessarily occur at the same relative position on the 
aculeus. Instead, its location is consistently at the region 
where the narrowing and darkening of the aculeus 
occurs,  and  is  always  distal of  the VDSP  and  DDSP,  
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Species/Genders Number of Denticles in LAS  
Paravaejovis pumilis 1-7 (4.306) (±1.238) [36] {3.068-5.544}→ 0.288 

Males 2-7 (4.500) 
Females 1-4 (3.333) 

Vejovoidus longiunguis 9-21 (11.833) (±3.031) [24]{8.802-14.865}→ 0.256 
Males 10-21 (13.500) 
Females 9-16 (11.000) 

Smeringurus mesaensis 4-10 (7.406) (±1.720) [32]{5.686-9.126}→ 0.232 
Males 5-10 (7.944) 
Females 4-9 (6.875) 

Paruroctonus gracilior 4-9 (6.240) (±1.332)  [25] {4.908-7.572}→ 0.213 
Males 4-9 (6.261) 
Females 6 (6.000) 

Paruroctonus silvestrii 1-10 (6.643) (±2.264) [28] {4.379-8.907}→ 0.341 
Males 1-10 (6.350) 
Females 5-8 (7.375) 

Vaejovis viscainensis 6-15 (9.385)( ± 2.210) [26]{7.174-11.595}→ 0.236 
Males 6-15 (9.944) 
Females 6-12 (8.125) 

Vaejovis punctatus 2-8 (4.727) (±1.506) [33] {3.222-6.233}→ 0.319 
Males 2-8 (5.190) 
Females 2-6 (3.917) 

Vaejovis puritanus 3-12 (7.714) (±1.630)  [28] {6.085-9.344}→ 0.211 
Males 3-12 (7.579) 
Females 9-10 (9.500) 

Vaejovis magdalensis 4-8 (5.357) (±1.277)  [14] {4.080-6.635}→ 0.238 
Males 4-8 (5.357) [14] 
Females - 

Serradigitus joshuaensis 3-8 (5.409) (±1.368)  [22] {4.041-6.777}→ 0.253 
Males - 
Females 3-8 (5.409) 

Vaejovis vorhiesi 1-7 (5.000) (±1.569) [14] {3.431-6.569}→ 0.314 
Males 5-7 (5.500) 
Females 1-7 (4.800) 

Pseudouroctonus andreas 2-5 (3.643) (±0.745) [14] {2.898-4.388}→ 0.204 
Males 2-5 (3.583) 
Females 4 (4.000) 

 
Table 2: Statistical data of the number of denticles in the Laterobasal Aculear Serrations (LAS) structure for select species of 
family Vaejovidae spanning major genera and Vaejovis groups. Statistical data group = minimum-maximum (mean) (±SDEV) 
[N] {mean-SDEV – mean+SDEV} → coefficient of variability (i.e., SDEV/mean). 
 
whose location is also dependent on the aculeus 
narrowing. Therefore, for those species with long thin 
aculeus with little curving (e.g., Vejovoidus long-
iunguis), the LAS occurs more “mid-stinger” (Figs. 2–
5). However, on short highly curved stinger scorpions 
(e.g., Pseudouroctonus andreas), the LAS is located 
towards the distal tip, just where the aculeus abruptly 
curves. 
 
LAS statistical analysis 
 

The LAS is found on both males and females as 
well as on juveniles, even instar-2 individuals. There is 
no indication that the number of denticles per lateral side 
increases as a scorpion matures. For example, in 
Smeringurus mesaensis, the largest denticle number (for 

one side of the LAS) encountered was ten, found both on 
adults and instar-2 juveniles. In some groups, as 
indicated elsewhere, we noticed that the LAS structure 
was more prevalent in juveniles, sometimes not visible 
in the limited number of adults examined. Although one 
detects gross trends in the number of denticles across the 
various vaejovid groups, the number of denticles is quite 
variable within a species even specimens from the same 
locality (see Tables 1 and 2). The number of denticles 
per LAS side exhibits asymmetry in many cases, the 
largest mismatch encountered was five in Vaejovis 
viscainensis (LAS denticle numbers 7/12). 

Table 2 presents statistical data on the number of 
denticles in the LAS for twelve vaejovid species. From 
these data, it is immediately apparent that there is great 
variability in the number of denticles within a species, 
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reflecting relatively large standard deviations and 
coefficients of variability. In many of the species we see 
that males exhibit on an average higher LAS denticle 
numbers than females, showing a 14.6 to 35.0 % higher 
number (based on comparison of the means). 

The largest LAS denticle number was found in a 
male Vejovoidus longiunguis exhibiting 19/21, with the 
species averaging 11.833 [24]. Vaejovis viscainensis 
exhibited the next highest number, a male with 15/12, 
and an average of 9.385 [26]. Although these two 
species are medium to large in size, we also see 
somewhat high LAS denticle numbers in the smaller 
species: Paruroctonus surensis, males 11/10 and 8/12, 
and P. ventosus, a male with 14/10. As expected, 
however, some of the smaller species in Vaejovidae do 
exhibit somewhat small LAS denticle numbers, 
Pseudouroctonus andreas with an average of 3.643 [14], 
Serradigitus joshuaensis with numbers ranging 3 to 8, 
and S. littoralis with 3 to 4. 

We calculated the average length of an individual 
LAS denticle by dividing the length of the LAS row by 
the number of denticles found in that row (note, this 
length includes the spacing between denticles which can 
be variable). Species with the largest average individual 
denticle are Smeringurus mesaensis (35.5 micrometers) 
and Vejovoidus longiunguis (32.6), and species with the 
smallest average denticle are Pseudouroctonus andreas 
(17.0) and Paruroctonus ventosus (20.8). Across the 
family, the denticle row length ranged 68–456 (184.67) 
[30] micrometers and the length of an individual denticle 
(including spacing) ranged 17–35.5 (25.98) [30] 
micrometers. 
 
LAS trends within Vaejovidae 

 
Table 1 presents a complete synopsis of LAS 

denticle numbers for all vaejovid species analyzed in 
this study. In many cases, multiple specimens were 
examined, and for those cases where larger numbers of 
specimens were examined, we show the statistical data 
group as stated in Table 2. The species in Table 1 are 
organized in established and/or presumed related genera 
and/or Vaejovis groups. 

For genera Vejovoidus, Smeringurus, Paruroctonus, 
and Paravaejovis (Figs. 2-13, 30-31, 33), we detected 
the LAS structure in all examined species except for 
Paruroctonus hirsutipes (the latter based on a single 
specimen), in total 21 species. Genus Vejovoidus had the 
largest number of LAS denticles among all species 
examined, with a standard deviation range of 9–15 (Figs. 
2–5, 7). Interestingly, the LAS development was 
somewhat reduced in the large species genus 
Smeringurus, with only S. mesaensis exhibiting 
somewhat average to high numbers, with a standard 
deviation range of 6–9 (Fig. 9). Other Smeringurus 
species, especially S. aridus and S. vachoni, showed 

highly reduced LAS structures in some specimens, and it 
was absent in others. S. grandis consistently exhibited 
LAS denticles but in small numbers, 1–3. Species of 
Paruroctonus, especially where multiple specimens 
were available, had a well developed LAS structure with 
numerous denticles (Figs. 8, 10–13). The lithophiles P. 
arnaudi, P. ventosus, and P. surensis had somewhat high 
numbers of 9–13, 10–14, and 8–12, respectively. For 
two species of Paruroctonus, we calculated statistical 
data from multiple specimens providing standard 
deviation ranges of 5–8 for P. gracilior and 4–9 for P. 
silvestrii. The small monotypic genus Paravaejovis also 
exhibited a well developed LAS structure (Fig. 6) with a 
standard deviation range of 3–6. 

All species examined in tribe Stahnkeini (12 
species) had the LAS structure (Figs. 1, 18–19, 27, 32) 
spanning a somewhat moderate denticle number ranging 
1–11, the highest number being found in Serradigitus 
gertschi striatus. We provide statistical data on a series 
of specimens of S. joshuaensis (Tab. 2), one of the 
smallest species in Vaejovidae, showing a standard 
deviation range of 4–7. Interestingly, the larger species 
of the genus Stahnkeus and of Serradigitus adcocki had 
somewhat small LAS denticle numbers, ranging from 1 
to 5 in the material examined. 

We examined eight species in the Vaejovis 
“punctipalpi” group where the LAS structure was found 
in all species except for V. occidentalis (based on the 
examination of a single adult) (Figs. 20–21, 29). The 
LAS structure development (determined by its number 
of denticles) is a little more pronounced in this Vaejovis 
group than in tribe Stahnkeini, exhibiting numbers 4–10 
(5.677) [31]. For the species V. magdalensis we 
examined several specimens which had a standard 
deviation range of 4–7. 

Fourteen species of the Vaejovis “eusthenura” group 
and genus Syntropis were examined, all exhibiting the 
LAS structure (Figs. 14–17, 22–23, 26, 28). The LAS 
development of this group of species was the same as 
that seen in the “punctipalpi” group, with LAS denticle 
numbers ranging from 2–13. The species Vaejovis 
viscainensis (Figs. 1, 22) exhibited the largest number of 
denticles, otherwise; the number of denticles ranged 2–
11. Of these species, V. viscainensis is a psammophile, 
exhibiting some elongation of the pedipalps, metasomal 
segments and the telson. There seems to be a trend in 
psammophiles having more developed LAS structures as 
evidenced in Vejovoidus, with the most developed LAS, 
Paruroctonus arnaudi (Fig. 10), and even some of the 
smaller Paruroctonus species, such as P. ventosus (Fig. 
11) and P. surensis (Fig. 12). We calculated statistical 
data for three species in this group, exhibiting standard 
deviation ranges of 7–12 for V. viscainensis, 3–6 for V. 
punctatus, and 6–9 for V. puritanus. For genus 
Syntropis, a lithophile, we see a similarly developed 
LAS with denticle numbers ranging 3–10 (6.000) [8]. 
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Pseudochactida: Pseudochactoidea Opistophthalmus wahlbergi 
Pseudochactidae: Pseudochactas ovchinnikovi (S) Pandinus imperator 

Buthida: Buthoidea Scorpio maurus (S) 
Buthidae: Alayotityus nanus Urodacus manicatus 
Androctonus bicolor Hemiscorpiidae: Cheloctonus sp. 
Anomalobuthus rickmersi  Liocheles australasiae (S) 
Buthacus yotvatensis Liocheles karschii 
Buthus occitanus Hadogenes troglodytes 
Centruroides exilicauda Heteroscorpion goodmani 
Centruroides suffusus (S) Opisthacanthus lepturus 
Compsobuthus matthiesseni Bothriuridae: Bothriurus araguayae (S) 
Grosphus hirtus Bothriurus burmeisteri 
Hottentotta minax  Brachistosternus ehrenberghii 
Isometrus maculatus Centromachetes pocockii 
Leiurus quinquestriatus (S) Cercophonius squama 
Liobuthus kessleri Lisposoma josehermana 
Lychas sp. Phoniocercus pictus  
Lychas mucronatus (S) Urophonius paynensis  
Mesobuthus caucasicus  Iurida: Chactoidea 
Mesobuthus eupeus (S) Chactidae: Anuroctonus pococki bajae (S) 
Microbuthus sp. Anuroctonus pococki pococki 
Microtityus jaumi  Belisarius xambeui 
Orthochirus gromovi (S) Brotheas granulatus 
Parabuthus sp.  Broteochactas porosus 
Polisius persicus Chactas exsul 
Razianus zarudnyi Hadrurochactas schaumii 
Rhopalurus junceus (S) Neochactas delicatus 
Tityus nematochirus Nullibrotheas allenii (S) 
Uroplectes vittatus Teuthraustes oculatus 
Microcharmidae: Microcharmus hauseri Uroctonus m. mordax (S) 

Chaerilida: Chaeriloidea Uroctonus m. pluridens 
Chaerilidae: Chaerilus celebensis (S) Vachoniochactas sp. 
Chaerilus variegatus Euscorpiidae: Alloscorpiops lindstroemii 

Iurida: Iuroidea Chactopsis insignis 
Caraboctonidae: Caraboctonus keyserlingi Euscorpiops sp. 
Hadruroides charcasus Euscorpius flavicaudis 
Hadruroides maculatus Euscorpius gamma (S) 
Hadrurus concolorous Euscorpius italicus 
Hadrurus obscurus Euscorpius mingrelicus  
Hoffmannihadrurus aztecus Euscorpius sicanus (S) 
Iuridae: Calchas nordmanni Megacormus gertschi 
Iurus dufourensis Neoscorpiops tenuicauda 

Iurida: Scorpionoidea Plesiochactas dilutus 
Scorpionidae: Bioculus comondae (S) Scorpiops sp.  
Didymocentrus leseurii Troglocormus willis 
Heterometrus longimanus Superstitioniidae: Superstitionia donensis (S) 
Nebo hierichonticus Vaejovidae: (see Table 1) 

 
Table 3: List of non-vaejovid scorpions where Laterobasal Aculear Serrations (LAS) is absent. All parvorders, superfamilies 
and families are represented (see Table 1 for Vaejovidae). The 73 genera examined are grouped alphabetically. (S) = LAS 
absence verified with SEM. 
 

Eight species of genus Franckeus and the Vaejovis 
“nigrescens” group were examined, among which the 
two Franckeus species and two species of the 
“nigrescens” group exhibited the LAS structure. In 
Franckeus, we detected well developed LAS, with 
denticle numbers ranging 3–9 (5.643). For the species 
Vaejovis janssi, only juveniles exhibited the LAS 

structure, some with somewhat high numbers of 
denticles (e.g., 7/6, 7/9). For the other “nigrescens” 
group species the number of specimens examined was 
quite limited, some only represented by a solitary 
specimen, and all were adults. Examination of additional 
species and material is required for these groups, 
especially small subadults and juveniles. 
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In the Vaejovis “mexicanus” group (seven species 
examined, Fig. 25) we encountered the LAS structure in 
all species, except V. mexicanus, which was represented 
by adults only. For the “vorhiesi” subgroup (i.e., V. 
vorhiesi, V. paysonensis, and V. lapidicola), all 
somewhat small species, we see moderately developed 
LAS, with denticle numbers ranging 1–8 (5.091). 

For genera Pseudouroctonus and Uroctonites (ten 
species examined) we found the LAS structure in five of 
the species. Pseudouroctonus andreas (Fig. 24) had an 
average of 3.543 denticles (see Tab. 2) and P. minimus 
thompsoni, 2–4 (found only on juveniles). Species P. 
angelenus, P. reddelli, and P. minimus castaneus 
exhibited only traces of denticles (2–3). The LAS 
structure was not found on genus Uroctonites but this 
was based on limited material for two of the species, 
mostly adults. 

 
Systematic observations 

 
Table 3 provides a list of non-vaejovid scorpions 

examined in this study that did not exhibit the LAS 
structure. This list includes representatives of all 
parvorders, superfamilies, and families of Recent 
scorpions, spanning over 70 genera. Unlike our analysis 
of family Vaejovidae, we typically only checked a single 
species of a genus and not all genera are evaluated, 
especially in family Buthidae. However, in the families 
belonging to superfamily Chactoidea, where Vaejovidae 
resides, we examined almost all genera (except family 
Supersititioniidae). We can conclude from this 
examination, though not exhaustive, that the LAS 
structure in all probability occurs only in family 
Vaejovidae. 

We consider this result important since the LAS 
structure may be a synapomorphy for the family. This 
conclusion cannot be completely realized until 
additional material is examined in the Vaejovis 
“nigrescens” and “mexicanus” groups as well as in 
genera Pseudouroctonus and Uroctonites. Although we 
see absence of the LAS in genus Uroctonites, additional 
material must be examined, especially subadults and 
juveniles. It is clear based on the evidence discussed 
throughout this paper that the LAS structure does not 
appear randomly within a species, a species group, or a 
genus. However, as the statistical analysis also shows, it 
is highly variable in its number of denticles, and 
therefore in the length of a denticle row. Due to its very 
small size, LAS denticles are probably vulnerable to 
damage or complete destruction due to the scorpion’s 
stinging mechanism, although we know nothing about 
the LAS function itself. This would explain why it is 
more observable in juveniles in some of the groups 
discussed above. 

It might also be observed that the vaejovid genera 
and Vaejovis groups where an absence of this structure 

has been noted (we exclude Paruroctonus hirsutipes and 
Vaejovis occidentalis from this discussion since they 
involve only a single specimen in a genus or group 
where all other species examined exhibited LAS), all 
share many important taxonomic characters in family 
Vaejovidae. The “mexicanus” and “nigrescens” groups, 
in particular, are certainly closely related, the latter’s 
delineation probably more a product of its lithophilic 
adaptation than important evolutionary derivations, 
share the following characters: Chela trichobothria ib-it 
are located basally on the fixed finger, proximal of the 
last inner denticle (ID); chelal palm trichobothrium Dt is 
located proximal of palm midpoint; the genital 
operculum of the female is separated on the posterior 
one-fifth; the leg tarsus is equipped with a single pair of 
ventral distal spinule pairs (with some exceptions in the 
“mexicanus” group); carapace anterior edge with well 
developed widely formed indentation; the terminus of 
the hemispermatophore sperm plug is smooth (after 
Stockwell, 1989). Genera Pseudouroctonus and 
Uroctonites are very closely related, the latter only being 
diagnosed by “heavier developed” setal pairs on the 
ventral aspect of leg tarsus, clearly a “character of 
degree” and probably dubious at best. These two genera 
share the same characters as the previous two Vaejovis 
groups just discussed, except their leg tarsus is equipped 
with 2–4 pairs of ventral distal pairs of setae. In addition 
these two genera have a reduced pectinal tooth count and 
the ventral median (V2) carina of the chela is essentially 
obsolete. 

It is clear from the data presented in this paper that 
the LAS structure has evolved basally or at least near 
basally in the family Vaejovidae. Of course, depending 
on the “final” results of further analysis of the genera 
and groups discussed above and where the species 
and/or genera lacking these denticles occur in the 
topology of the family, will determine whether the LAS 
structure is a synapomorphy for the family. However, 
having said this, and based on preliminary cladistic 
analysis, genus Uroctonites does not appear to be a basal 
taxon in the family and therefore the LAS structure in all 
likelihood is a synapomorphy for family Vaejovidae. 
 
Other aculear structures 
 

It seems relevant to note here that the basal aculear 
area, where LAS reside in Vaejovidae, occasionally 
bears other enigmatic but distinctive, macroscopic 
structures in scorpions, specifically in the superfamily 
Chactoidea. One of such structures is an “annular ring” 
in Troglocormus, Euscorpiops, and Alloscorpiops 
(Euscorpiidae), found both in males and females 
(Soleglad & Sissom, 2001, p. 67, figs. 189-191), most 
prominent in Alloscorpiops. Another basal aculear 
structure is a spectacular inflated “bulb” present in the 
males of Anuroctonus (Chactidae) (Soleglad & Fet, 
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2004, fig. 20). The functional roles of these structures 
are not known. 
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