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Abstract

Inthepresentontributionwe redescribeéhescorpiorspecieentruroidesioxiusHoffmann,1932 highly toxic andendemido westerriMexico
(stateof Nayarit). Its diagnosidss updatedaccordingto the modernstandarddor the genus,andenhancedvith a photographiccomplementhat
depictsits maindiagnosticcharactersA newcloselyrelatedspeciess alsodescribedrom the samestate andsomecommenton thetaxonomy
anddistributionof bothtaxaaregiven.

All RightsReserve® 2015UniversidadNacionalAutbnomade México, Institutode Biologia. This is anopenaccesstem distributedunderthe
CreativeCommongCC LicenseBY-NC-ND 4.0.
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Resumen

En la presentecontribucién,seredescribeCentruroidesnoxiusHoffmann, 1932, especiede alacranaltamentetdéxicay endémicade México
occidental(lestadade Nayarit). Seactualizasu diagnésticode acuerdacon los estandareactualeparael géneroy semejoracon un exhaustivo
complementdotogra co que permiteapreciarsus principalescaracteresliagnésticosTambiénse describeuna especienuevaestrechamente
relacionadajuehabitaenestemismoestadoy sehacenalgunoscomentariosobrela taxonomiay distribuciondeambasespecies.
DerechoReservado® 2015UniversidadNacionalAutonomade México, Institutode Biologia. Esteesun articulode accesabiertodistribuido
bajolostérminosdela LicenciaCreativeCommonsCC BY-NC-ND 4.0.

Palabrasclave: TaxonomiaNuevaespecieNayarit

Introduction

In the secondpart of the classicrevision of Mexicanscor-
pions,Hoffmann(1932)describedCentruroidesnoxius avery
singular speciesthat is implicitly associatedo Centruroides
margaritatus (Gervais, 1841) and its close-relativesmostly
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baseduponcolorationandpedipalp nger dentition.The orig-
inal descriptionstill today gives a good de nition of the
speciesiit is thoroughand includes4 good black-and-white
photographs.

In the original description, Hoffmann (1932 283-284)
declaredC. noxiusas highly toxic to humansand deemedit
to be responsibldor repeatedieathsof adult peoplerecorded
in its areaof occurrencelFromthenon, a plethoraof toxicolog-
ical studieshasbeencontinuouslypublishedandC. noxiushas
becomeone of the mostwidely studiedscorpionstheimpres-
sivebibliographiccatalogof Dupré(2013)listedaboutB0papers
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dealingexclusivelywith thistopic. It is obviouslyinappropriate
toexpandhepresentextby quotingall of them thusweencour-
agetheinterestedeadetto checkthisthoroughcompilationand
thelnternetfor thosereferences.
Neverthelesghetaxonomyof C. noxiushasremainedstatic
sinceits originaldescriptiondespitesuchtoxicologicalinterest.
The most recent papersconcerningthis specieshave been
focusedn toxicologicalaims(Anguiano,1999;Bakvy, Zhang,
Cofeld, Maksymovych,& Simpson,1994; Dent, Possani,
Ramirez, & Fletcher, 1980; Frau, Pisciotta, Gurrola,
Possani& Prestipino,2001; HernandezGazarianHerion, &
Gazarian,2002; Jouirouet al., 2004; Renddén-AnayaDelaye,
Possani& Herrera-Estrella2012; Seliskoet al., 2004, and
some therapeuticapplications(Petricevich,2006§. Thus, as
a part of a thoroughrevision of the Mexican Centruroides
currentlyin progressby our team,we revisit C. noxiusherein
andpresenthedescriptionof a new, closelyrelatedspecies.

Materials and methods

The specimenswvere studied, measuredand photographed
underaZeissStemi2000Ctri-ocularmicroscopeequippedvith
line scaleandgrid ocularmicrometersanda CanonPowerShot
A620 digital camera.The high-resolutiondigital photographs
were taken using either white or UV light and then slightly
processedvith Adobe PhotoshopCS5, only to removeback-
groundandto optimizebrightnessand contrastparametersor
printing. Themapswereelaboratedvith AdobePhotoshofCS5
usingmapsof the stateof Nayaritand MexicanRepublicpub-
lishedby Inegi(1997)

Nomenclatureand measurement$ollow Stahnke(1970)
exceptfor trichobothriotaxy(Vachon,1974), metasomakari-
nae(Francke 1977, pedipalpchelacarinag(Acosta,Candido,
Buckup,& Brescovit,2008 asinterpretedy De Armas, Teruel,
& Kovarik, 2011), andsternum(Soleglad& Fet,2003; unless
otherwisenoted all morphologicallydiagnostiaccharactersen-
tionedreferto adultsof bothsexesAs thepurposeof thepresent
contribution is taxonomic, the synonymy of every species
excludeghosereferencesot relevantfrom that point of view,
e.g.merenamecitationsandtoxicologicalpapersvhosespecies
identi cation is unreliable becauseno voucherspecimensor
sampleorigin havebeendeclared.The original descriptionof
Hoffmann(1932)is fairly goodanddetailed butwe optedhere
to presentacomplementarylescriptionbaseduponadulttopo-
types. This servesthe double purposeof updatingthe former
accordingothemodernaxonomicstandardéor thegenuge.g.,
De Armasetal., 2011;De Armas& Martin-Frias,2003,2008;
Ponce-Saavedr& Francke,2004,2013; Santibdiez-Lopez&
Contreras-Félix2013; Teruel,2000; Teruel,Kovarik, Baldazo-
Monsivais & Hoferek,2015, andmakingit entirelycomparable
to the descriptionof the new speciesMeasurementaregiven
in millimeters(mm).

All specimensare preservedn ethanol80% and deposited
in the following collections: Coleccion Nacional de Arac-
nidos, UniversidadNacional Autbnomade México (CNAN),
Coleccion Aracnoldgica del Laboratorio de Entomologia
“Biol. SécratesCisnerosPaz”, Universidad Michoacanade
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San Nicolas de Hidalgo (CAFBUM) and personalcollection
RolandoTeruel O. (RTO) in CentroOriental de Ecosistemas
y Biodiversidad(COEyB), Museode Historia Natural“Tomas
Romay”, SantiagoCuba.

Redescription

Family ButhidaeC. L. Koch, 1837
GenusCentruroidedviarx, 1890

Centruroides noxius Hoffmann,1932Figuresl...511. Tables
1...5

CentruroidesnoxiusHoffmann, 1932 246, 279-284;Figs.
62-65.Hoffmann, 1938 192, 196, 199, 202, 204—-205;maps
I-Il. Diaz-Najera1964 20,25. StahnkeandCalos, 1977 112,
117.Beutelspache000Q 5, 26,129,132,143,146,155; maps
1,112.FetandLowe, 200Q 116.Louren® andSissom_200Q
133;app.5.1.Martin-FriasandDe Armas,2001313,315; Table
1. De Armas,Martin-Frias,& Estévez-Ramire2003 95-96.
De Armas,Martin-Frias& Paniagua-Soli2004 170; Tablel.
Ponce-SaavedandMoreno-Barajas2005 50-51;Tablesl-2.
Ponce-Saaved@ndFrancke 2013 77; Table2.

Centrurus noxius Diaz-Najera,1966 111-112,115. Diaz-
Najera,1975 3, 27.

Material examined Mexico: Nayarit: Xalisco Municipality: El

Pantanal(type locality); 21 2538“N, 104 5135 W, 926m.;

2/vif1978;col.L. Possani6 ,2 topotypegRTO:Sco-0250).
16/iv/1991;col. M. Hoffner; 3 , 2 topotypes(RTO: Sco-
0162).

Diagnosis(emended)

Adult size moderatelysmall (males 34-48mm, females
32-47mm)for thegenusBasecolorbrownish carapacalmost
entirely coveredwith darkbrown pigmentationtergitesalmost
entirelycoveredwith darkbrownpigmentationsometimesvith
a palemedianstripe, pedipalpsand metasomavith all carinae
infuscatemetasomasegments—IV denselyspottedwith dark
brownbetweenventralsubmediarcarinae Pedipalpshortand
essentiallyglabrous;manusoval (length/widthratio 1.67-1.72
in males,1.48-1.51n females)with carinaestrongandcoarsely
granuloseto crenulate; ngers with 8 medianrows of gran-
ules,basalobe/notctcombinatiormoderatelystrong.Carapace
andtergiteswith carinaecomposedf separatemedium-sized,
glossy granules;intercarinal surfacedenselygranulose with
scatteredmedium-sized glossy granules.Sternite V without
smoothpatch.Metasomashort, slender,andslightly narrower
distally,with 10/8/8/8/0(male)to 10/8/8/8/5female)complete,
moderatelyto stronglydevelopedbut ne carinaeyentralsub-
mediancarinaeserrateon all segmentof both sexes,dorsal
lateral carinaewithout conspicuouslenlargedterminal denti-
cles; intercarinalspaceamatt to rough,in femaleswith many
scatteredninute granules.Telsonincrassateval, vesiclewith
smallgranulesscatterecandsubaculeatuberclespiniformand
closeto thebaseof aculeusPectineswith 17-21teethin males
and15-20in females basalplatewith a moderatelysizedand
deepcentralpit.
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Figurel. Average-size@ddultmale(topotype)of CentruroidesnoxiusHoffmann,1932 habitus:a, dorsal;b, ventral.PhotocourtesyFrantsekKovarik.

Adult maletopotype.Coloration(Fig. 1): basecolor brownish
to ferruginousyellow, slightly lighter on cheliceraepedipalps,
legs, and sternopectinategion, slightly darkeron metasomal
segmenV andtelson Cheliceragellowish;manus/erydensely
reticulatewith dark brown, with patternbecomingsparseiand
paler distally; ngers immaculatepale. Pedipalpsyellowish;
all segmentsnoderatelyinfuscate,denserand darkeron cari-
nae; ngers conspicuouslypaler than manus.Carapacevery
denselyand symmetrically coveredwith dark brown stains,
darkeranddensemundercarinaeand coarselygranuloseareas;
eyesand ocular tuberclesblack. Tergites|-VI very densely
andsymmetricallypigmentedwith dark brown stainsbut with-
out clearly de ned patternof longitudinalbands(all stainsare
interconnectedby diffuse pigmentor reticulations) pretergites
and postergitescompletelypigmentedwith transversablack-
ish stripes, lateral margins pale immaculate;VII irregularly
denselyandsymmetricallystainedwith darkbrown,darkerand
denseundercarinae Coxosternategionandgenitaloperculum
yellowish, immaculate.Pectinedight reddish-yellow,immac-
ulate. Sternitesfaint to moderatelystainedwith dark brown,
becomingdarkeranddensetboth medially anddistally toward
VII, wherespotsarearrangednto 3 dark stripes(single,wide
betweenmedianlateral carinaeplus paired,thin underlateral
carinae)V with thesmoothpatchtranslucentLegsmoderately
infuscate denserand darkeralong carinae Metasomayellow-
ishbrown,becomingslightly darkerdistally; carinaeoutlinedin
dark brown, darkeron ventrallateralsand ventralsubmedians
of segment$-1V; intercarinakspacesmmaculatdo veryfaintly
infuscate exceptfor thosebetweenventralsubmediarcarinae
of I-IV (verydenselystainedwith darkbrown)anddorsallyon
I. Telsonyellowishbrown;vesiclefaintly infuscaten astripped
patternformedby 1 narrowventralsubmediarand2 wider lat-
eral,darkstripeg(eachwith ayellowishdotaroundeverysetae),

separatethy thin, palestripesfrom eachotherandalsofrom the
faintly infuscatedorsalsurface;aculeusfaintly infuscate with
distalhalf blackish.

Chelicerae (Fig. 2c): dentition sharp, surface nely
anddenselygranulosedorsodistasurfaceof manuswith coarse
andglossygranulesarrangedransversallyde ning a at area.
Setationvery denseventrally, but essentiallyabsentdorsally,
excepftfor 7 rigid macrosetaaround at areaof manus.

Pedipalps(Figs. 1-2a): relatively short and moderately
slender,very sparselysetose.OrthobothriotaxicpatternA- .
Femur straight, all carinae strongly granuloseto serrate,
intercarinalsurface nely and denselygranulosewith many
scatteredmnedium-sizedgranules.Patellastraight, all carinae
moderatelygranulos¢o subcrenulatantercarinakurfacenely
anddenselygranuloseChelamanusshortandsomewhaslen-
der, slightly wider than patella(ratio 1.08), oval (1.72 times
longerthanwide), with all carinaemoderatesubcostatéo gran-
ulose,intercarinalsurfacematt, with many scatteredsmall to
medium-sizedgranuleson dorsaland internal surfacescon-
spicuouslylarger and sharperinternally; ngers moderately
long(movable nger 1.44timeslongerthanunderhand)evenly
curvedandwith 8/8 medianrowsof granulesgachrow anked
by 1-3largesupernumerargranuleson eachside (increasing
in numberbasally),movable nger with anapicalsubrowof 3
granulesplus a large internal granule(large terminal denticle
notincluded),basallobe/notchcombinationmoderate.

Carapacé€Fig. 2c): trapezoidaandslightly longerthanwide;
anteriormarginwidely V-shapedywith 2—3pairsof macrosetae
andmanymicrosetaeCarinationtheonly well-de ned carinae
arethe superciliary(strong,formedby isolated,medium-sized
glossygranulesiandthe posteriormedian(very strong,formed
by isolated,medium-sizedjlossygranules) pthercarinaemay
be presentput coarseintercarinalgranulationdoesnot allow
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Figure2. Average-size@dultmale(topotype)of CentruroideshoxiusHoffmann,1932 a, pedipalpdorsalview; b, xed nger, ventralview; c, carapacandtergites
I-11; d, trunk, ventralview; e, sternopectinategion;f, metasomasegment$vV—-V andtelson,lateralview; g, telson,lateralview.

anunambiguouslistinction.Furrows:anteriormedian,median
ocular,centralmedian posteriormedianandposteriomarginal
fused wideandmoderatelydeepposteriodateraldong, narrow
andshallow;otherfurrowsindistinct.Surfacenely anddensely
granuloseavith manyscatteredmallandmedium-sizegranules
overall dark patchesMedianeyeslarge,separatedy slightly
morethanoneoculardiameter;lateraleyesmuch smaller,but
evenlysized.

Sternum(Fig. 6): type 1, triangular,medium-sized|onger
thanwide, with 2 pairsof macrosetae.

Genital operculum(Fig. 2e): medium-sizedeachhalf sub-
triangular in shape,with 2 pairs of macrosetaeand a few
microsetae Genital papillae medium-sized harrowly conical
andpointingposteroventrally.

Pectines(Fig. 2e): medium-sized extendingwell beyond
coxa-trochantejoint of leg IV, sub-rectangulaandmoderately
setose;pectinal tooth count 21/21; basal plate heavily scle-
rotized, wider than long, anterior margin with a deep,wide
anteromediarfurrow, posteriormarginmarkedlyconvex.

Legs (Fig. 1): slender,with all carinae subcrenulateto
serrateandintercarinalsurfacemattto nely granuloseTibial
spursabsentprolateralandretrolateralpedalspurswell devel-
opedin all legs.Ventral surfacesof all telotarsiroundandvery
denselycoveredwith dark macroseta@ot arrangednto rows,
withoutmediarrow of spinulesClawslongandstronglycurved.

Mesosoma(Fig. 2c—9: nely and denselygranulosewith
manyscatteredsmallandmedium-sizedyranulesoverall dark
patches;|-VI with only 1 well-de ned medianlongitudinal
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Figure3. Average-size@dultfemale(topotype)of CentruroidesnoxiusHoffmann,1932 habitus:a, dorsal;b, ventral.PhotocourtesyFrantsekKovarik.

carina(strong,formedby isolated medium-sizedyranuleghat
donotprojectbeyondposteriomargin) butwith irregulartraces
of an accessoryair of medianlateral carinaeon IV=VI; VII
with ve carinae(median,medianlateralsandlaterals)which
arelong, strongandcoarselyserrate Sternitessparselysetose;
[lI-VI acarinateandglossybut minutelyanddenselypunctate,
with minutegranulesandcoarsepuncturesnterspersedspira-
clesrelativelylong andslit-like, V with smoothpatchobsolete
and translucent;VIl with medianlateral and lateral carinae,
long and moderatelycrenulateto serrate,intercarinalsurface
denselygranulose.

Metasoma(Figs. 1 and 2f): somewhatelongatedand pro-
gressivelynarrowerdistally; segment with 10 complete, ne
carinae]l-1V with 8, andV with none(roundin cross-section)
exceptfor a few vestigial minute granuleson ventral median
positionthatsuggesh very weakcarinaedorsallateralcarinae
stronglyserrateon I-Il, moderatelyserrateon Ill, weakly sub-
serrateon |V; lateral supramediarcarinaestrongly serrateon
I, moderatelyserrateon lI-11l, weaklysubserrat®n|V; lateral
inframediancarinaestrongly serrateon | andabsenton II-1V;
ventrallateralcarinaestronglyserrateon I, moderatelyserrate
on lI-1ll, weakly subserraten IV; ventralsubmediarcarinae
moderatelyserrateon I-1V; ventralmediancarinaeabsenton
all segmentsvith the exceptionindicatedin V. Intercarinalsur-
facematt,with abundanscatteredninutegranulesthatbecome
progressivehsparseandsmallerdistally (obsoleteon V). Dor-
salfurrow shallowon all segmentsTwo pairsof ventrolateral
macrosetagylussomeinconspicuousnicrosetaescattereaver
all carinae.

Telson (Fig. 2g): sparselysetose,with someinconspicu-
ous,scatterednicroseta¢hroughousurface Vesicleoval (1.92
timeslongerthanwide, 1.06 times wider than deep),surface
smooth,matt, ventralmediancarinaobsoleteto absentSubac-
uleartuberclelargeandspiniform, closeto the baseof aculeus,
pointing toward its baseand smooth.Aculeus conspicuously
shorterthanvesicleandstronglycurved.

Female(topotype:Figs. 3—4 Tablesl, 4-5. Sexualdimor-
phism reduced,but evident: (1) Pedipalpwith manusshorter

andnarrower;(2) carapaceandtergiteswith glossygranulation
coarser;(3) genital papillae absent;(4) pectinesslightly nar-
rowerandshorter,not reachingthe coxa-trochantejoint of leg
IV, with slightly lowertoothcount;(5) basapectinabplatelarger,
with posteriormarginmorewidely convexandwith a moder-
ately sized,deep,circular centralpit; (6) mesosomanarkedly
wider, with sidesstronglyconvex;(7) metasomasegmentsnd
telsonslightly shorterandmorerobust;(8) metasomasegments
with slightly more developedcarinae,especiallythe ventral
submedianyentral laterals,and ventromedian(the last 3 are
completeonV).

Variation. Adult size varied in our samplefrom 34.1 to
40.4mmin malegn=9) and32.1to 43.2mmin femalegn=4).
Hoffmann (1932) recordedsomewhatargerspecimensmales
45.3-48.1femalesA1.7-46.8Theexaminedsamplecontains2
size-classeamongadultsof eachsexandin eachclass,males
areroughly same-sizedsfemales(Table 1); suchcorrelation
deviatesrom the genusstandardhowever,alreadypreviously
describedspeciesn which the sizeof both sexeds statistically
similar (e.g., Ponce-Saavedr& Francke,2004,2011). As in
otherscorpions(e.g.,De Armaset al., 2011; Martin-Frias,De
Armas, & Paniagua-Solis2005Teruel, 2000, 2011), smaller
adultsinvariably exhibit the weakerexpressionof secondary
sexual dimorphic characterssuch as morphometricratios of
pedipalpsand metasomag.g., small malesare more similar
to standardfemalesand small femalescan be confusedwith
subadultsf notexaminedcarefully.

The basecolor presentednly minor variationsamongdif-
ferent individuals, some being subtly paler and some others
somewhatdarker;in all casessuchvariationwas clearly age-
related,i.e., darker specimenswere always the oldest (e.g.,
cheliceraldentition,leg clawsandbodysetatiormarkedlyworn
down)andviceversaNeverthelesghedarkpatternshows2 dif-
ferentcon gurationswithout any intermediateforms (Fig. 5):
(2) the patterndescribedn the original description(Hoffmann,
1932, with infuscationlargerandcon uent over carapacend
tergites; (2) a stripped pattern,with the tergite infuscations
arrangedinto 2 very wide, dark submediarstripesseparated
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Figure4. Average-sizedhdultfemale(topotype)of CentruroidesnoxiusHoffmann, 1932 a, pedipalp,dorsalview; b, carapacendtergitesl—II; c, sternopectinal
region;d, sternitedV-VII; e, metasomasegment$vV—V andtelson,lateralview; f, telson lateralview.

by a pale medianstrip, with the pale contourof carapaceand  Taxonomicsummary
mesosomanarginswider.

Pectinal tooth counts variations, presentedin Table 5, Distribution (Fig. 11). The precisedistribution of C. nox-
matchesclosely the data taken by Hoffmann (1932 282) iusis notyetsatisfactorilyclari ed. In the original description,
from 20 specimensof each sex, all collected at the type  Hoffmann (1932) mentionedit from Nayarit and southern
locality: 17-21 (mode 19) in males, 15-19 (mode 17) in  Sinaloa,and this has beenrepeatedas suchin most poste-
females. rior referencegDe Armas et al., 2003, 2004, Beutelspacher,

The numberof medianrows of granulesin pedipalp n- 2000; Diaz-Najera, 1964,1966;Fet & Lowe, 2000; Louren®
gerswas 8 in all specimensexamined.The apical subrow & Sissom2000. Neverthelesd)iaz-Najerd1966)suggested
of movable nger was usually composedof 3/3 granules, couldoccuralsoin adjacenpartsof JaliscoputPonce-Saavedra
but was asymmetrical (2/3) betweenboth pedipalpsin 2 andFrancke(2013)listed it only from Nayarit. All specimens
specimens. thathavebeenstudiedarefrom thetypelocality.
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Tablel

Measurementsf 4 topotypesof CentruroidesnoxiusHoffmann, 1932 Abbreviationsiength(L), width (W), posteriorwidth (Wp), depth(D).
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Dimensiongmm)

(Sco-0250) (Sco-0250) (Sco-0250) (Sco-0162)
Carapace L/Wp 3.05/3.30 4.10/3.95 3.70/3.70 4.65/4.65
Mesosoma L 7.60 9.00 8.40 12.60
TergiteVIl L/W 2.20/3.20 2.65/3.60 2.40/3.85 3.30/5.22
Metasoma L 23.40 27.25 20.00 25.93
Segment L/W/D 2.90/1.85/1.60 3.30/2.15/1.70 2.40/2.15/1.68 3.10/2.67/2.22
Segmentl L/W/D 3.45/1.70/1.49 4.07/2.01/1.70 2.85/2.00/1.69 3.75/2.40/2.15
Segmentll L/W/D 3.90/1.70/1.50 4.50/2.01/1.80 3.20/1.98/1.70 4.12/2.47/2.22
SegmentV L/W/D 4.22/1.67/1.60 4.90/2.05/1.80 3.50/1.91/1.70 4.50/2.40/2.22
Segmeny/ L/W/D 4.88/1.68/1.60 5.80/2.03/1.79 4.25/1.82/1.68 5.50/2.30/2.20
Telson L 4.05 4.68 3.80 4.96
Vesicle L/W/D 2.35/1.30/1.20 2.88/1.50/1.42 2.10/1.32/1.25 2.76/1.80/1.65
Aculeus L 1.70 1.80 1.70 2.20
Pedipalp L 12.71 15.40 12.41 16.02
Femur L/wW 3.20/0.95 3.88/1.12 3.10/1.08 4.15/1.30
Patella L/wW 3.71/1.29 4.38/1.50 3.60/1.40 4.40/1.70
Chela L 5.80 6.78 5.71 7.47
Manus L/W/D 2.30/1.38/1.35 2.78/1.62/1.55 2.10/1.42/1.32 2.62/1.73/1.72
Movable nger L 3.50 4.00 3.61 4.85
Total L 34.05 40.35 32.10 43.18
Table2
Measurementsf 5 typesof Centruroideshuicholsp.n. Abbreviationsiength(L), width (W), posteriorwidth (Wp), depth(D).
Dimensiongmm)

holotype paratype paratype paratype paratype
Carapace L/Wp 4.00/4.00 3.40/3.50 3.80/3.80 4.00/4.20 4.78/5.00
Mesosoma L 9.00 9.10 12.80 8.50 13.20
TergiteVII L/w 2.80/3.80 2.60/3.22 2.72/3.78 2.50/4.22 3.40/5.40
Metasoma L 25.70 18.44 24.05 21.06 26.64
Segment L/W/D 3.10/2.10/1.80 2.25/2.00/1.70 2.85/2.12/1.81 2.45/2.20/1.90 3.20/2.70/2.40
Segment| L/W/D 3.80/2.00/1.60 2.77/1.98/1.63 3.50/2.10/1.80 2.95/2.15/1.81 3.80/2.65/2.18
Segmentll L/W/D 4.10/2.00/1.60 3.00/1.95/1.68 4.00/2.10/1.80 3.30/2.10/1.92 4.22/2.60/2.22
SegmentV L/W/D 4.80/2.00/1.60 3.30/1.88/1.68 4.40/2.10/1.80 3.72/2.10/2.00 4.70/2.63/2.30
Segmenv/ L/W/D 5.70/2.00/1.60 3.85/1.80/1.63 5.10/2.00/1.78 4.44/2.10/1.90 5.50/2.61/2.30
Telson L 4.20 3.27 4.20 4.20 5.22
Vesicle L/W/D 2.80/1.70/1.50 1.85/1.19/1.12 2.50/1.60/1.44 2.20/1.55/1.40 2.82/1.91/1.80
Aculeus L 1.40 1.42 1.70 2.00 2.40
Pedipalp L 15.10 11.40 13.87 13.20 16.55
Femur L/wW 4.00/1.00 2.90/0.90 3.60/1.00 3.25/1.05 4.30/1.36
Patella L/w 4.20/1.40 3.30/1.25 4.05/1.38 3.70/1.40 4.67/1.81
Chela L 6.90 5.20 6.22 6.25 7.58
Manus L/W/D 2.80/1.80/1.80 1.90/1.40/1.32 2.40/1.70/1.55 2.28/1.65/1.58 2.98/2.08/2.05
Movable nger L 3.80 3.30 3.82 3.97 4.60
Total L 38.70 30.94 40.65 33.56 44.62

Ecological notes.Almost nothingis known on the ecologyof
C. noxius exceptthat Hoffmann(1932)mentionedt occursin
hot lowlands.At leastat the type locality it is fairly common:
Hoffmann(1932 279)statedo havestudiednorethan300spec-
imens,andduringavisit to CNAN collectionin July 2014,0one
of us(RT) examined? uncatalogedargebottlesthatcontained
morethan100otherspecimens.

Remarks
Baseduponsize,generamorphologyandcoloration,C. nox-

iusis closelyrelatedonly to anewspecieshichis describedn
this paper(seebelowfor a detailedcomparison).

Thereis nothing in the original descriptionthat indicates
Hoffmann (1932) examinedother specimenghan the actual
C. noxius But our nding of a closelyrelatednew speciesn
asitelessthan50km air-distancdrom El Pantana(seebelow),
opensthe possibility that part of the recordsadjudicatedto
C. noxiuscould in fact representmisidenti cations, thus, all
recordsfrom outsidethetype locality needto beveri ed.

This speciesis remarkabledue to the reductionof impor-
tant sexual secondarycharacterswhich are typically highly
dimorphic in most other Centruroidesspp., e.g., attenuation
of metasomaand pedipalps.Well-fed, small adult malescan
be mistakenby starving femalesif not examinedcarefully
enough.
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Figure5. Adult maletopotypesof CentruroidesnoxiusHoffmann, 1932, dimorphiccolor patternsa, con uent; b, stripped.

Theplethoraof toxicologicalstudiessonducteanthevenom
of C. noxius(seeacompletdist in Dupré,2013 rmly justi es
its inclusionasoneof the scorpionamosttoxic to humans.

Centruroides huichol sp.n.
Figures6...11Tablesl...5

Centruroidesnoxius NavarroOrozco,2009:3, 12, 17, 26,
28-29,31,35,37-41;Fig. 13 (misidenti cation:specimensind
datafrom Guadalupé/ictoria, Nayarit).

Diagnosis

Adult size moderatelysmall (males 31-41mm, females
34-45mm) for the genus. Base color reddish yellow to
reddish brown, carapacealmost entirely coveredwith dark
brown pigmentation, tergites almost entirely covered with
darkbrownpigmentationsometimesvith a palemedianstripe,
pedipalpswith all carinaeinfuscate,metasomawith all cari-
nae blackish, metasomakegmentd—IV immaculatebetween
ventral submediancarinae. Pedipalpsshort and essentially
glabrousmanuglobosglength/widthratio1.36—1.41n males,
1.38-1.43n females)with carinaestrongandcoarselycostate
to subgranulosengers with 8 medianrows of granulespasal
lobe/notchcombinationmoderatelystrong. Carapaceand ter-
gites with carinae composedof partially fused, coarseand
glossy granules;intercarinal surfacedenselygranulose with
scatteredcoarse,glossy granules.SterniteVV without smooth

patch.Metasomashort, robust,and slightly narrowerdistally,
with 10/8/8/8/0(male)to 10/8/8/8/3(female)complete weakly
to moderatelydevelopecut coarsecarinae ventralsubmedian
carinaesmoothon segment of both sexesandalsoon Il of
male,dorsallateralcarinaewithout conspicuouslgnlargeder-
minal denticles;intercarinalspacesnattto glossy,with a few
scatteredninutegranulesTelsonin ate oval, vesiclesmooth,
with subaculeatubercle spiniform and closeto the baseof
aculeus.Pectineswith 18-21 teeth in malesand 17-19 in
femalespasablatein femaleswith alargeandverydeepcentral

pit.

Adultmaleholotype Coloration(Fig. 6): basecolorreddishyel-
low to brownish,lighter on cheliceraepedipalpfemur, patella
and ngers, legs,andsternopectinategion,darkeron pedipalp
chela,metasomakegmentdV-V andtelson.Cheliceraered-
dishyellow; manusverydenselyreticulatewith blackishbrown,
with patternbecomingdenserand darkerdistally, but sparser
andfainterbasally; ngers deeplyinfuscate Pedipalpgeddish
yellow, becominggraduallydarkerandredderdistally; all seg-
mentsfaintly infuscate,much denserand darker on carinae;
ngers reddishyellow, conspicuouslypalerthanmanus.Cara-
pacevery denselyandsymmetricallycoveredwith darkbrown
stainsall stainsareinterconnectedyut separatedby a palelon-
gitudinalstripethatextenddrom behindmedianoculartubercle
throughposteriomargin,stainsdarkeranddenseundercarinae
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Figure6. Average-size@dultmale(holotype)of Centruroideshuicholsp.n., habitus:a, dorsal;b, ventral.

Table3

Morphometric comparison between adult males of Centruroides noxius
Hoffmann, 1932 (topotypes,n=4) and its closestrelative Centruroideshui-

chol sp.n. (types,n=4), basedon a selectionof 6 measurementand7 ratios.
Total lengthhasbeenincludedas a comparativecomplementAbbreviations:
length(L), width (W), depth(D), standardleviation(SD).

Variable C. noxius C. huicholsp.n.
(meant SD) (meant SD)
Pedipalpmanus(L) 257+ 0.22 2.14+ 0.22
MetasomgL) 26.14+ 2.39 21.21+ 2.64
Metasomakegment (L) 3.20+ 0.24 2.61+ 0.28
Metasomabkegment! (L) 3.88+ 0.38 3.21+ 0.31
Metasomabkegmentll (L) 4.28+ 0.39 3.50+ 0.44
Telsonvesicle(L) 2.71+ 0.29 2.04+ 0.32
Pedipalpmanus(L/W) 1.60+ 0.11 1.40% 0.03
Metasomakegment! (L/W)  1.99+ 0.08 1.63+ 0.18
MetasomakegmentV (L/W) 2.42+ 0.12 2.00+ 0.20
Metasomabkegment (L/D) 1.82+ 0.09 1.50+ 0.13
MetasomakegmentV (L/D) 2.65+ 0.09 222+ 0.24
Telsonvesicle(L/W) 1.80+ 0.08 1.54+ 0.03
Telsonvesicle(L/D) 1.90+ 0.12 1.67+ 0.06
Total (L) 34.05-42.68 30.94-40.65

and coarselygranuloseareas;eyesand ocular tubercleblack.
Tergitesl-VI with 2 very large, squaredblackish stainsthat
composeawidelongitudinalpairof darksubmediarstripessep-
aratedby a palemedianstripe;VII with thesamestainssmaller,
subtriangularand restrictedto anteriorportion, but extending
asthin lines undermedianlateral carinae.Coxosternaregion

andgenitaloperculunreddishyellow, faintly infuscate Pectines
reddish,with basalmosportion andbasalplate denselyinfus-
cate.Sternitesvery denselyinfuscateon llI-VI arrangednore
or lessclearlyinto 4 wide dark stripes(pairedsubmediarand
lateralstripes)plusathin mediandarkline, V with the smooth
patchtranslucentvhitish.Legsveryfaintly infuscateMetasoma
reddishyellow, becominggraduallydarkerandredderdistally;
carinaeoutlined in black, much wider and darkeron ventral
lateralsandventralsubmediansf segments—IV; intercarinal
spacesmmaculateto very faintly infuscate slightly denseron
V. Telsonreddish;vesicle moderatelyinfuscatein a stripped
patternformedby 1 ventralsubmediarand2 wide lateraldark
stripeg(eachwith ayellowishdotaroundeverysetae)separated
by thin, pale stripesfrom eachotherandalsofrom the faintly
infuscatedorsalsurface;aculeusdeeplyinfuscate,with distal
half blackish.

Chelicerae(Fig. 7c): dentition sharp, surface nely and
denselygranulose dorsodistalsurfaceof manuswith coarse
andglossygranulesarrangedransversallyde ning a at area.
Setationvery denseventrally, but essentiallyabsentdorsally,
excepftfor 5 rigid macrosetaarounddepressedreaof manus.

PedipalpgFigs.6—7a):relativelyshortandonly slightly slen-
der, noticeablysparselysetoseOrthobothriotaxigatternA-
Femur straight, all carinaemoderatelygranuloseto strongly
serratejntercarinalsurface nely anddenselygranulosewith
many scatteredmedium-sizedgranules.Patella straight, all
carinae moderatelygranuloseto strongly costate,intercari-
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Figure7. Average-sizechdult male (paratype)of Centruroideshuichol sp.n.: a, pedipalp,dorsalview; b, xed nger, ventralview; c, carapacandtergitesl—II;
d, trunk, ventralview; e, sternopectinalegion;f, metasomasegmentd$vV—V andtelson,lateralview; g, telson,lateralview.

nal surface nely and denselygranulose.Chelamanusshort
and robust, markedlywider than patella(ratio 1.29), globose
(almost as wide as deep),with all carinaestrong, coarsely
costatdo subgranulosentercarinakurfacanatt,with scattered
smallto medium-sizedyranuleon dorsalandinternalsurfaces;
ngers thick but moderatelylong (movable nger 1.36 times
longer than underhand)evenly curved and with 8/8 median
rowsof granulesgachrow anked by 1-3largesupernumerary
granuleson eachside (increasingn numberbasally),movable
nger with anapicalsubrowof 2—3granuleplusalargeinternal
granule(largeterminaldenticlenotincluded),basallobe/notch
combinationmoderatelystrong.

CarapacgFig. 7c): trapezoidaland aslong aswide; ante-
rior marginwidely V-shapedwith 2 pairs of macrosetaend
manymicrosetaeCarinationithe only well-de ned carinaeare
the superciliary(very strong,formedby partially fusedcoarse
andglossygranulesfusedto theanteriormediangvery strong,
formed by isolatedcoarseand glossy granules)and the pos-
terior medians(very strong,formed by partially fused coarse
andglossygranules)othercarinaemay be presentput coarse
intercarinalgranulatiordoesnotallow anunambiguouslistinc-
tion. Furrows:anteriormedian,medianocular,centralmedian,
posteriormedianandposteriormarginalfused,wide andmod-
eratelydeep,posteriorlateralslong, narrowandshallow,other
furrows indistinct. Surfacevery nely anddenselygranulose,
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with manyscatteredmedium-size@ndcoarseglossygranules
overall dark patchesMedianeyeslarge,separatedy slightly
morethanoneoculardiameter;lateraleyesmuch smaller,but
evenlysized.

Sternum(Fig. 7e): type 1, triangular,medium-sizedlonger
thanwide, with 2 pairsof macrosetae.

Genitaloperculum(Fig. 7e): medium-sizedeachhalf sub-
triangular in shape,with 2 pairs of macrosetaeand a few
microsetae Genital papillae medium-sized parrowly conical
andpointing posteroventrally.

Pectines (Fig. 7e): medium-sized, extending beyond
coxa-trochantejoint of leg IV, sub-rectangulaandmoderately
setosetoothcount18/20;basalplateheavilysclerotizedmuch
widerthanlong, anteriormarginwith a deep harrowanterome-
dianfurrow, posteriomarginessentiallystraight.

Legs (Fig. 6): slender,with all carinae subcrenulateto
serrateand intercarinal surface matt to minutely granulose.
Tibial spursabsentprolateralandretrolateralpedalspurswell
developedn all legs.Ventral surfaceof all telotarsiroundand
very denselycoveredwith dark macroseta@ot arrangednto
rows,without medianrow of spinules Clawslong andstrongly
curved.

MesosomaFig. 7c—e):very nely anddenselygranulose,
with manyscatteredmedium-size@ndcoarseglossygranules
over all dark patches;-VI with only 1 well-de ned median
longitudinalcarina(verystrong formedby partiallyfusedcoarse
andglossygranuleghatdonotprojectbeyondposteriomargin),
but with irregulartracesof anaccessorypair of medianlateral
carinaeon IV=VI; VIl with 5 carinag(median,medianlaterals
and laterals)which arelong, strongand coarselycrenulateto
serrate.Sternitessparselysetose]ll-VI acarinateand glossy
but minutely and denselypunctate with minute granulesand
coarsepuncturesnterspersedspiracleselatively shortbut slit-
like, V with smoothpatchindistinct and translucentwhitish;
VII with medianlateralandlateral carinae long and coarsely
subcrenulatgo subcostateintercarinalsurfacemattto nely
anddenselygranulose.

Metasoma(Fig. 7f): only slightly elongatedand progres-
sively narrowerdistally; | with 10 complete,coarsecarinae,
[I-1V with 8, andV with none(roundin cross-section)dor-
sal lateral carinaemoderatelyserrateon I-ll, weakly serrate
onlll, vestigiallysubserrat®n IV; lateralsupramediaicarinae
moderatelyserrateon |, weakly subserrateon II-Ill, vesti-
gially serrateon IV; lateral inframediancarinae moderately
crenulateon | andabsenin II-V; ventrallateralcarinaemod-
eratelycrenulateon I-lll, weakly crenulateon 1V, vestigially
subcrenulateon IV and absenton V (suggestedby a few
extremelyvestigial minute granulesbasally); ventral subme-
dian carinaemoderatelysubcostat®n I-Il, weakly subcostate
on lll, vestigially subgranulosen 1V; ventral mediancarina
absenton all segmentgsuggestedy a few extremelyvesti-
gial minute granulesbasallyon V). Intercarinalsurfacematt,
with somescatteredninutegranuleghatbecomeprogressively
sparseandsmallerdistally (obsoleteon V). Dorsalfurrow very
shallowon all segmentsTwo pairs of ventrolateralmacrose-
tae, plus some inconspicuousmicrosetaescatteredover all
carinae.
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Table4

Morphometric comparisonbetweenadult females of Centruroidesnoxius
Hoffmann, 1932 (topotypes,n=4) and its closestrelative Centruroideshui-
chol sp.n. (types,n=4), basedon a selectionof 6 measurementand4 ratios.
Total lengthhasbeenincludedas a comparativecomplementAbbreviations:
length(L), width (W), standarddeviation(SD).

Variable C. noxius C. huicholsp.n.
(meant SD) (meant SD)
Pedipalpmanus(L) 2.43+ 0.33 3.23+ 0.15
Pedipalpmanug(W) 1.64+ 0.24 2.00+ 0.03
Metasomakegment! (W) 2.24+ 0.20 2.67+ 0.05
Metasomakegmentll (W) 2.25+ 0.24 2.67+ 0.05
MetasomakegmentV (W) 2.18+ 0.27 2.63+ 0.08
Metasomakegment/ (W) 2.12+ 0.25 2.63+ 0.03
Pedipalpmanus(L/W) 1.48+ 0.03 1.62+ 0.08
Metasomakegment! (L/W) 151+ 0.07 1.41+ 0.04
Metasomabkegmentll (L/W) 1.67+ 0.03 152+ 0.03
Metasomakegmen¥/ (L/W)  2.30+ 0.06 2.08+ 0.13
Total (L) 32.10-43.46 33.56-44.62

Telson(Fig. 7g): sparselysetosewith someinconspicuous,
scatterednicrosetaghroughoutsurface.Vesiclein ated, oval
(1.65timeslongerthanwide, 1.13timeswider thandeep),sur-
facematt,withoutanytracesof granulesyentralmediancarina
indistinct. Subaculeatuberclelargeandspiniform,closeto the
baseof aculeuspointingtowardits baseandornatewith aven-
tralgranule Aculeusrelativelythick, conspicuouslghortetthan
vesicleandstronglycurved.

Femaleg(paratypef-ig. 9; Tables2, 4-5). Sexualdimorphism
reducedput evident:(1) pedipalpmanusshorterandrounder;
(2) carapacandtergiteswith glossygranulationner; (3) genital
papillae absent;(4) pectinessomewhatarrowerand shorter,
not reachingthe coxa-trochantejoint of leg IV, with slightly
lowertoothcount;(5) basalpectinalplatelarger,with posterior
marginconvexandwith alargeandverydeeptransverseentral
pit; (6) mesosomanarkedlywider, with sidesstronglyconvex;
(7) metasomakegmentsand telsonslightly shorterand more
robust;(8) metasomabkegmentswith slightly more developed
carinae,especiallythe ventral submediarand ventral laterals
which arecompleteon V.

Variation. Adult sizevariedfrom 30.9to 40.7mmin males
(n=9) and33.6to 44.6mm in females(n=9). The examined
samplecontains?2 size-classeamongadults of eachsexand
in eachclass,malesare smallerthan females(Table 2). As
in C. noxius(seeabove),sucha correlationdeviatesfrom the
genusstandardandsmalleradultsinvariably exhibittheweaker
expressiornof secondarysexualdimorphic charactersuchas
morphometriaatiosof pedipalpsandmetasoma.

The basecolor presenteanly minor variationsamongdif-
ferent individuals, some being subtly paler and someothers
somewhatarker;in all casessuchvariationwas clearly age-
related,i.e., darker specimenswere always the oldest (e.g.,
cheliceraldentition,leg clawsandbodysetatiormarkedlyworn
down)andvice versaNeverthelessaspreviouslydescribedor
C. noxius(seeabove),the dark patternshows2 different con-
gurations without any intermediateforms (Fig. 10): (1) the
strippedpatterndescribedor the holotype;(2) a con uent pat-
tern, with patcheson carapacendtergiteslargeranddensely
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Figure8. Average-size@dultfemale(paratype)pf Centruroideshuicholsp.n., habitus:a, dorsal;b, ventral.

interconnectedvithout clearly de ned patternof longitudinal ~ Taxonomicsummary
stripes.

Pectinaltooth countsvaried as follows: 18-21in males, Type data. Mexico: Nayarit: San Blas Municipality:
17-19in females(Table 5). As mentionedfor the preceding GuadalupeVictoria: EscuelaSecundaria‘Tierra y Libertad
species,there was no clearly de ned modein eithersexof  # 3 ; 21 4047 N, 1051939 W; 10m asl; 23/ii/2008; col.
C.huicholsp.n. Thenumbemf mediarrowsof granulesn pedi- M. A. Villasefior; 1  holotype (CNAN-T0981), 1 , 2
palp ngerswas8in all specimengxaminedTheapicalsubrow  paratypes(CNAN-T0982 Paratypes:1 (CAFBUM 2015-
of movablenger wasasymmetricaf2/3granulespetweerboth  0500),3 , CAFBUM 2015-0501),6/iv/2008; cols. J. Ponce-
pedipalpsn mostspecimens. SaavedraA. F.Quijano;2 paratype§CAFBUM 2015-0502).

Table5
Pectinaltoothcountvariationin CentruroidesnoxiusHoffmann,1932(topotypesyandits closestelativeCentruroideshuicholsp.n. (types).Abbreviationsnumber
of pectinegn).

Species Sex n Pectinaltoothcount
17 18 19 20 21
c . 18 2 7 7 2
. noxius 6 5 5 5
. 18 5 4 7 2
C. huicholsp.n. 18 2 9 7
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Figure 9. Average-sizedadult female (paratype)of Centruroideshuichol sp. n.: a, pedipalp,dorsalview; b, carapaceandtergitesl-II; c, sternopectinategion;
d, sternitedV-VII; e, metasomasegment$V—V andtelson lateralview; f, telson,lateralview.

Other material examined:San Blas Municipality: Guadalupe
Victoria: Escuela Secundaria“Tierra y Libertad # 3 ;

21 4047“N, 1051939 W; 10m asl; 23/i/2008; col.

M. A. Villasefior; 2 juvenile topotypeq CAFBUM); 6/iv/2008;
cols. J. Ponce-Saavedrd. F. Quijano;3 , 3 , 1 juvenile
topotypeg COEyB).

Etymology.The speci ¢ epithet selectedhonorsthe Huichol
(= Wixarika) people,one of the native inhabitantsof Nayarit;
andit is usedasanounin apposition.

Distribution (Fig. 11). This scorpionis known only from the
typelocality, in the Paci ¢ CoastalPlainof centralNayarit. All

specimen®f thetype-seriesverecollectedinsideajunior high
school.

Remarks

Basedupon size, generalmorphologyand coloration, this
specieds closelyrelatedonly to C. noxius but canbe reliably
distinguishedby: (1) pedipalpsrelatively shorter,with chelae
swollen; (2) pedipalpmanuswith all carinaeof dorsoexternal
surfacemore strongerdevelopedand intercarinalgranulation
of internalsurfaceconsiderablyner andsparser(3) carapace
andtergites(especiallyin males)with the intercarinalgranu-
lation sparsemut larger, and with carinal granulationcoarser
andpartially fused;(4) basalplateof pectineswith thediscalpit
considerablyarger,deepeandwidely transverse-ovah shape;
(5) metasomaconspicuouslyless slender,with all segments
shorter, wider and deeper, with sides somewhat convex;
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Figure10. Adult maleparatype®f Centruroideshuicholsp.n., dimorphiccolor patternsa, con uent; b, stripped.

22°32°18"N

Centruroides huichol sp.n.

Centruroides noxius Hoffmann, 1932

50 km

20°40°21'N
—-105°16"38"W

Figurell. Typelocalitiesof CentruroidesnoxiusHoffmann,1932andCentruroideshuicholsp.n. in Nayarit, Mexico. Modi ed from Inegi(1997)
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(6) metasomalsegmentswith carinaeweakerbut coarserin
both sexes,and with intercarinalgranulationalmostentirely
absenbnfemalesgspeciallyon V; (7) telsonvesiclemarkedly
swollen.

Thesesamecharacterscomparein C. noxius as follows:
(1) pedipalpsrelatively longer, with chelae oval; (2) pedi-
palp manuswith all carinaeof dorsoexternakurfacenot as
stronglydevelopedandintercarinalgranulationof internalsur-
faceconsiderablycoarsemanddensery3) carapacendtergites
(especiallyin males)with theintercarinalgranulatiordensebut

ner, andwith carinalgranulationner andnotfused;(4) basal
plateof pectineswith the discalpit considerablysmaller,shal-
lowerandalmostcircularin shape(5) metasoma&onspicuously
moreslenderwith all segmentfonger,narrowerand atter, with
sidesessentiallystraight;(6) metasomasegmentsvith carinae
more nely serraten bothsexesandwith intercarinalgranula-
tion abundantn femalesgspeciallyon V; (7) telsonvesiclenot
swollen.

Further,eventhoughthe colorationin Centruroidesspp.is
usuallyvariableandof limited valueto diagnosenanyclosely
relatedtaxa,thereare4 sharpdifferenceghatappearconsistent
in thesampleexamined(1) theoverallbasecoloris plainbrown
in C. noxius buthasavivid, intenseredshaden C. huicholsp.
n.; (2) thedarkpatternof cheliceradbecomegpalerandsparser
distally in C. noxius but darkeranddenserin C. huichol sp.
n.; (3) thespacebetweemmetasomaventralsubmediarcarinae
is denselyinfuscatein C. noxius butimmaculatein C. huichol
sp.n.; (4) the sternitesaremoderatelyto diffusely infuscatein
C. noxius butverydenselyinfuscatan abroadlylongitudinally
stripedpatternin C. huicholsp.n.

During a visit to CNAN collectionin July 2014, the rst
authorexaminedanuncatalogedial thatcontainedafew unla-
beled,albeitwell-preservedpecimensf C. huicholsp.n. Due
tolackof datathissamplevasnotincludedn thetype-seriesior
anymorphometrior meristicdataweretaken,we noteonly the
brief observatiorthat both colorationpatternsdescribedabove
arepresent.
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