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two sensilla are located on the ventral half of the finger, 
definitely ventrad of the horizontal midpoint. The major 
seta Ms is positioned proximad of both ms1 and

moved from this region, that is, the 
area

tockwell (1989: 287, fig. 257), in his important 
 suggested the following 

pology for our study group: Paravaejovis + 
(Pa

 the number of 
con

vaejovid genera and groups. Here is a list of groups and 
species so far examined:  

us with seven sensilla 
  

  
“e to five 

sensilla: Vaejovis confusus, V. eusthenura, and V. 

 
 P ee sensilla: Pseudo-

uroctonus andreas and P. reddelli 
 

liminary and the number of 
species examined quite small but we expect, after the 
ev
spec will show the 
ame consistency as that exhibited in the four genera 

disc

us providing even further information on their 
evol

 ms2,   
whereas in the other three genera we see Ms is always 
distad of ms1 and usually ms2 as well. In those small 
species of Paruroctonus that have minimal number of 
distal MD denticles (i.e., 2–3), Ms may be slightly 
proximad of ms2 (species P. surensis, P. borregoensis 
and P. luteolus). 

In summary, the sensilla are positioned more distad 
from the setal landmark region in species whose distal 
denticle tip is more re

 between outer (OD) denticle-1 and the distal 
denticle contains more median (MD) denticles. This may 
imply that the sensilla must be at a certain distance from 
the finger tip in order to adequately “perform their 
function”. Also important about this data is the fact that 
the number of sensilla remained the same across a 
sizable, diverse species set whose adult size ranged from 
small species at 30 mm to large species exceeding 90 
mm. Table 1 provides measurements of constellation 
array size for 21 studied species (we measured the 
distance between two sensilla, diameter of a sensillum, 
and the distance from the finger tip). 

 
Systematic observations 
 

S
unpublished Ph.D. thesis,
to

ruroctonus + Smeringurus + Vejovoidus). Under 
Stockwell’s (1989) scheme, this assemblage formed a 
major clade within family Vaejovidae (he assigned it its 
own tribe under subfamily Syntropinae). Based on 
preliminary cladistic analysis, we agree that this clade as 
suggested by Stockwell is monophyletic and is quite 
removed from the other vaejovid aggregates (even more 
so than that shown by Stockwell, 1989: fig. 257). We 
also agree with Stockwell’s split into two primary 
subclades, therefore Paruroctonus + Smeringurus + 
Vejovoidus is also monophyletic in our opinion. In 
addition to the major neobothriotaxy found on the chelal 
palm, the monotypic genus Paravaejovis exhibits 
important differences in the location of orthobothriotaxic 
trichobothria. In this paper we have demonstrated yet 
another character that separates the two subclades, the 
constellation array, with different number of sensilla and 
different landmark setal topologies. The taxonomic 
placement of these four genera within the framework of 
family Vaejovidae will be established in an upcoming 
paper (Soleglad & Fet, in progress). 

Comparison to other vaejovids. Based on 
preliminary analysis (Fet et al., in progress) we have also 
detected a certain consistency in

stellation array sensilla in other closely related 

Tribe Stahnkeini with five to seven sensilla: 
Serradigitus gertschi gertschi and S. joshuaensis 
with five sensilla, S. minutis with six sensilla, and 
Stahnkeus subtiliman

“punctipalpi” group of Vaejovis with six sensilla: 
Vaejovis hirsuticauda and V. punctipalpi 

usthenura” group of Vaejovis with three 

puritanus with five sensilla; V. viscainensis and V. 
vittatus, with three sensilla 

 
“mexicanus” group of Vaejovis with three sensilla: 

Vaejovis carolinianus 

seudouroctonus with thr

These data are very pre

aluation of several more species and additional 
imens of a species, that these trends 

s
ussed in this paper. In addition, we also suspect that 

the occurrence and/or location of the four landmark 
setae defined in this study will also exhibit different 
configurations in the other vaejovid groups and genera 
thus providing additional characters for future cladistic 
analysis. Compared to these limited but diverse data, one 
general trend that can be already seen in Paruroctonus 
and allied genera, is the reduction of sensilla number 
(with Paravaejovis an outgroup with three sensilla). It 
appears that this trend is exhibited at the systematic level 
higher than genus, and can thus be synapomorphic 
feature for a tribe or a subfamily. Indeed, two sensilla 
are the lowest number so far confirmed in scorpions (as 
one sensilla in Vejovoidus appears to be an aberration) 
while the highest number reaches 15 (genus Calchas, 
Iuridae; Fet et al., 2006). Note that another, unrelated 
chactoid genus, Nullibrotheas (Chactidae) has two 
sensilla while other chactids have higher number (up to 
14; Fet et al., 2006); thus, reduction trend seems to be 
derived.  

Following the examination of a reasonably 
representative set of constellation array sensilla in all 
major scorpion groups, the next step will be to 
hypothesize possible homology among individual 
sensilla, th

ution and increasing their impact on the overall 
systematic revision of extant scorpions. 
 



Fet et al.: Constellation Array in Vaejovidae 
 

9 

Variability and aberrations in sensilla occurrence 
  

In our material, several analyzed specimens of 
Paruroctonus gracilior presented an example of vari-
bility in number of sensilla within a species. Out of six 

l other studied Paruroctonus species; these were a 
mal

nd across 
seve

t specimens. As an 
exam

silla of the constellation array. 

r a 
specimen used for SEM study. We also extend our 
gratitude to Graeme Lowe and Douglas Gaffin for 
reviewing this paper. 

FET

ET, V. & M. E. SOLEGLAD. 2005. Contributions to 

 
SISS

 Fet, V., W. D. Sissom, G. Lowe & 
M. E. Braunwalder. Catalog of the Scorpions of the 

 
OLEGLAD, M. E. & V. FET. 2003. High-level 

 
SOL

) from Mexico. 
Euscorpius, 24: 1–13.  

SOL
n 

scorpion family Vaejovidae (Scorpiones: Chac-

 
OL W. D. SISSOM. 2001. 

Phylogeny of the family Euscorpiidae Laurie, 1896: 

ational d’histoire Naturelle, Paris, (3), 
140 (Zool. 104), mai-juin 1973: 857–958 (Date on 
the cover 1973, published January 31, 1974). 

a
investigated specimens, four possessed two sensilla as in 
al

e and a female from Cuatro Cienegas (Coahuila, 
Mexico), a male from Brewster Co., Texas, and a male 
from Hidalgo Co., New Mexico. On the other hand, two 
specimens (another male from Texas and another male 
from New Mexico) had three sensilla. At this moment, 
the only observation we can make is that this variability 
does not seem to be gender-related, or geographically 
specific. We must remember that systematically P. 
gracilior is separated in a group of its own from all other 
28 known species of the genus Paruroctonus (Sissom, 
2000: 506). It is also geographically unique, being the 
most southern species in this genus.  

At the same time, we stress the overall consistency 
in the many specimens of Paruroctonus, Smeringurus, 
and Vejovoidus examined, with two sensilla found 
across this diverse group everywhere. These specimens 
were selected randomly from both genders, a

ral sources and localities, where two sensilla was the 
norm. In 14 our of 15 examined species of Paruroctonus 
(except P. gracilior), we observed a solid consistency of 
two sensilla in constellation array.  

We also have to mention observed occurrences of 
“missing”, petite, or partially formed sensilla as 
aberrations. We need to stress the delicate nature of an 
individual sensillum thus suggesting it can be easily 
damaged, especially in older adul

ple of this, our observation (Fet et al., 2006: fig. 
23) of Vejovoidus exhibiting only one sensillum was 
incorrect; in fact, the second sensillum is visible in this 
figure in a “modified” (damaged?) form. We have seen 
also occurrences of petite, or partially formed, sensilla – 
in the same sense as petite trichobothria known in many 
scorpion species (Vachon, 1974; Soleglad & Fet, 2003). 
It seems reasonable to assume that a petite sensillum is 
underdeveloped, compared to fully developed sensillum 
of specific size. 

Finally, in many images taken, surrounding setae 
(including landmark setae) are often broken off, 
especially in old specimens, and under a low 
magnification the broken stubs of these setae could be 
confused with the sen

 
Acknowledgments 
 

We thank Graeme Lowe and Douglas Gaffin for the 
generous gift of specimens, and Matt Graham fo

References 
 

, V., M. S. BREWER, M. E. SOLEGLAD & D. P. 
A. NEFF. 2006. Constellation array: a new sensory 
structure in scorpions (Arachnida: Scorpiones). 
Boletín de la Sociedad Entomológica Aragonesa, 

. 38: 269–278
 
F

scorpion systematics. I. On recent changes in high-
level taxonomy. Euscorpius, 31: 1–13.  

OM, W. D. 2000. Family Vaejovidae Thorell, 1876. 
Pp. 503–552 in

World (1758–1998). New York, NY: New York 
Entomological Society, 690 pp. 

S
systematics and phylogeny of the extant scorpions 
(Scorpiones: Orthosterni). Euscorpius, 11: 1–175. 

EGLAD, M. E. & V. FET. 2005. A new scorpion 
genus (Scorpiones: Vaejovidae

 
EGLAD, M. E. & V. FET. 2006. Contributions to 
scorpion systematics. II. Stahnkeini, a new tribe i

toidea). Euscorpius, 40: 1–32.  

EGLAD, M. E. & S

a major revision. Pp. 25–111 in Fet, V. & P. A. 
Selden (eds.). Scorpions 2001. In memoriam Gary 
A. Polis. Burnham Beeches, Bucks: British 
Arachnological Society. 

 
STOCKWELL, S. A. 1989. Revision of the Phylogeny 

and Higher Classification of Scorpions 
(Chelicerata). Ph.D. Thesis, University of Berkeley, 
Berkeley, California. 319 pp. (unpublished). 
University Microfilms International, Ann Arbor, 
Michigan. 

 
VACHON, M. 1974. Étude des caractères utilisés pour 

classer les familles et les genres de Scorpions 
(Arachnides). 1. La trichobothriotaxie en Arach-
nologie, Sigles trichobothriaux et types de 
trichobothriotaxie chez les Scorpions. Bulletin du 
Muséum N



Eu
sc

or
pi

us
 —

 2
00

6,
 N

o.
 4

1 
 10

 

 Fi
gu

re
s 

7–
10

: C
lo

se
up

 o
f d

is
ta

l a
sp

ec
t o

f c
he

la
l f

ix
ed

 fi
ng

er
, e

xt
er

na
l v

ie
w

, s
ho

w
in

g 
co

ns
te

lla
tio

n 
ar

ra
y 

in
 g

en
us

 P
ar

ur
oc

to
nu

s. 
7.

 P
ar

ur
oc

to
nu

s 
su

re
ns

is,
 m

al
e,

 L
as

 B
om

ba
s, 

B
aj

a 
C

al
ifo

rn
ia

 S
ur

, M
ex

ic
o.

 8
. P

. v
en

to
su

s, 
fe

m
al

e,
 E

l S
oc

or
ro

, B
aj

a 
C

al
ifo

rn
ia

, M
ex

ic
o.

 9
. P

. b
or

re
go

en
si

s, 
m

al
e,

 P
al

o 
V

er
de

 W
as

h,
 A

B
D

SP
, C

al
ifo

rn
ia

, U
SA

. 1
0.

 P
. b

an
ta

i 
sa

ra
to

ga
, j

uv
., 

D
ea

th
 V

al
le

y,
 In

yo
 C

ou
nt

y,
 C

al
ifo

rn
ia

, U
SA

. 



Fe
t e

t a
l.:

 C
on

st
el

la
tio

n 
A

rr
ay

 in
 V

ae
jo

vi
da

e 
 

11
 

 Fi
gu

re
s 

11
–1

4:
 C

lo
se

up
 o

f d
is

ta
l a

sp
ec

t o
f c

he
la

l f
ix

ed
 fi

ng
er

, e
xt

er
na

l v
ie

w
, s

ho
w

in
g 

co
ns

te
lla

tio
n 

ar
ra

y 
in

 g
en

us
 P

ar
ur

oc
to

nu
s. 

11
. P

ar
ur

oc
to

nu
s 

ar
na

ud
i, 

m
al

e,
 E

l S
oc

or
ro

, 
B

aj
a 

C
al

ifo
rn

ia
, M

ex
ic

o.
 1

2.
 P

. s
ilv

es
tr

ii,
 m

al
e,

 C
hi

hu
ah

ua
 R

oa
d,

 A
B

D
SP

, C
al

ifo
rn

ia
, U

SA
. 1

3.
 P

. b
or

eu
s, 

m
al

e,
 M

er
cu

ry
, N

ev
ad

a,
 U

SA
. 1

4.
 P

. u
ta

he
ns

is,
 f

em
al

e,
 K

er
m

it,
 

W
in

kl
er

 C
o.

, T
ex

as
, U

SA
.  



Eu
sc

or
pi

us
 —

 2
00

6,
 N

o.
 4

1 
12

 
  Fi

gu
re

s 
15

–1
8:

 C
lo

se
up

 o
f 

di
st

al
 a

sp
ec

t o
f 

ch
el

al
 f

ix
ed

 f
in

ge
r, 

ex
te

rn
al

 v
ie

w
, s

ho
w

in
g 

co
ns

te
lla

tio
n 

ar
ra

y 
in

 g
en

us
 P

ar
ur

oc
to

nu
s. 

15
. P

ar
ur

oc
to

nu
s 

gr
ac

ili
or

, m
al

e,
 C

ua
tro

 
C

ie
ne

ga
s, 

C
oa

hu
ila

, M
ex

ic
o.

 1
6.

 P
. s

ta
hn

ke
i, 

M
es

a,
 M

ar
ic

op
a 

C
o.

, A
riz

on
a,

 U
SA

. 1
7.

 P
. b

ec
ki

, m
al

e,
 S

an
 B

er
na

rd
in

o 
C

o.
, C

al
ifo

rn
ia

, U
SA

. 1
8.

 P
. a

re
ni

co
la

 n
ud

ip
es

, m
al

e,
 K

el
so

 
D

un
es

, S
an

 B
er

na
rd

in
o 

C
o.

, C
al

ifo
rn

ia
, U

SA
.  


