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ABSTRACT

WILLIAMS, STANLEY C. Scorpions of Bagja California, Mexico, and adjacent islands. Occasional Papers of the
California Academy of Sciences, no. 135, 127 pages, 113 figs., 7 tables, 1980.—The scorpion fauna of the Baja
California peninsula and associated islands is composed of 61 species belonging to 4 families and 11 genera. Twelve
subspecies are recognized. Twelve new species of Vaegjovis (V. pattersoni, V. adcocki, V. armadentis, V. bechteli,

V. dwyeri, V. gigantaensis, V. haradoni, V. hearnei, V. janss, V. littoralis, V. V. peninsularis) and one
new Paruroctonus (P. surensis) are described. One new genus, Paravaejovis, is described in the Vagjovidae. The
vagjovid genus Serradigitus Stahnke is considered ajunior synonym of Vagjovis Koch. The name Vaejovis mont-

cazieri is proposed to replace the junior homonym Vaejovis cazieri (Gertsch & Soleglad). Keys to identification,

diagnoses, illustrations, distributional maps, and type data are given for each species and subspecies known from
Baja California. The scorpion fauna of Baja Californiais one of the richest ones in numbers of genera, species, and
families of any place of comparable size in the world. It isrich in endemics with 4 endemic genera and 46 endemic
species. The faunal richnessisrelated to the complex geological history of the peninsulawhich resulted in adiversity
of habitats and to changing evolutionary and zoogeographic pressures. Today the scorpion faunais distributed
among a multitude of habitat types within 8 biotic provinces.



Scorpions of Baja California, M exico, and
Adjacent Idlands

Stanley C. Williams*

INTRODUCTION

The scorpion fauna of Baja California and ad-
jacent islands is one of the richest and most di-
verse in the world. Apparently no other area of
comparable size has as many families, genera,
and species represented. This diversity is ex-
plained by the complex geological history of the
region, variety of habitats available to scor-
pions, and multiple origins of the fauna.

Knowledge of the scorpion fauna of Baja Cal-
ifornia has developed slowly. In a short paper
in 1863, H. C. Wood described eight species of
scorpions, including some of the first known
from North America—six of these were from
Baja California. The taxonomic status of several
of Wood's species remained uncertain until
now. Banks (1910) erroneously included three
of Wood's endemic Baja California speciesin
his work on the California scorpions. Ewing
(1928) made similar errors which have been per-
petuated to this day.

Gertsch's (1958) study of scorpions collected
bythePuritan-A mericanM useumExpedition
and augmented by other material that had ac-
cumulated in the American Museum of Natural
History was the first major work on scorpions
of Bgja California. Gertsch discussed 16 species,
3 of which were new. His study more than dou-
bled the number of species then known from the
region. Since Gertsch's work, little was added
to the knowledge of the scorpions from Baja
Cadlifornia. In 1968 the present study was initi-
ated. Three major collecting expeditions were
undertaken on the peninsula and four to asso-
ciated islands to sample the scorpion fauna. Ap-
proximately 60,000 specimens were examined
during the course of this study—they represent
4 families, genera, 61 species, and 12 subspe-
cies. One genus and 13 species are herein de-
scribed as new.

The primary purposes of this study are to:
clarify the taxonomic status of the scorpions of
Bagja California and associated islands; (2) de-

* Research Department of Entomology, Califor-
nia Academy of Sciences.

scribe their geographic distributions; (3) evalu-
ate and compare the scorpion fauna of Baja Cal-
ifornia with those of other areas; and (4) provide
descriptions, diagnoses, illustrations, and keys
for scorpion identification.
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MEASUREMENTS AND TERMINOLOGY

The measurements and morphological termi-
nology (Fig. 1) given in this paper are generally
standard ones used in scorpion systematics. The
main exception is the orientation of the pedipalp
chela during measurement. M easurements were
made to the nearest 0.1 mm with a microscope
and a calibrated eyepiece micrometer except for
total body length which was measured with a
millimeter ruler. The width of the pedipalp pam
is measured with the fingers held vertically; the
depth is measured with fingers held horizontally.
Movable-finger width is the widest dimension of
the movable finger as measured

across the finger articulation. The scallops
or open spaces of the pedipalp chela are viewed
along or between the opposing surfaces of the
fingers from aretrolateral perspective. The
length and width of the humerus and the brach-
ium are measured from dorsal perspective with
these segments held horizontally. Total meta-
somal length is the sum of the five separate
metasomal -segment |engths (each measured
separately) and does not include the tel son. Pec-
tine tooth counts are given as the numbers of
teeth in one comb, unless a referenced specimen
has unequal numbersin the two combs, in which
case both counts are given. All measurements
are taken from dorsal perspective, unless oth-
erwise stated.

Mesosomal segments are numbered consecu-
tively 1 to 7, from anterior to posterior. Meta-
somal segments are numbered consecutively |
to from anterior to posterior. Supernumerary
granules are numbered consecutively on the pe-
dipalp fingers from distal to proximal. Primary-
row denticles of pedipalp fingers are reported as
total number or number per specified subrow.
When primary-row denticles are subdivided into

subrows, the resulting subrows are numbered
consecutively from distal to proximal.

To determine the variability of quantitative
characters, such as ratios between body parts,
or of pectine tooth counts, a series of 20 mature
individuals (half males) were measured and ana-
lyzed.

KEY TO THE FAMILIES AND GENERA OF
BAJA CALIFORNIA SCORPIONS

Pedipal p fingers with numerous supernu-
merary granules flanking both sides of
primary-row denticles (Fig. 2C); sternum
of prosoma distinctly narrowed anterior-
ly, shaped like an isosceles triangle (Fig.
2B)

Buthidae, genus Centruroides

Pedipalp fingers completely lacking super-
numerary granules on retrolateral side of
primary-row denticles (Figs. 6C, 54);
sternum of prosoma not triangular, but
essentially pentagonal (similar to Figs.
51D, E) --------emmm e 2

2(1). Telson with large distinct subacul ear
tubercule (Figs. 9G, H); only one pedal
spur at origin of last tarsal segment on
hind walking legs

Diplocentridae, genus Didymocentrus
Telson without subaculear tubercule or tub-
ercule, if present, generally not readily
detectable to unaided eye (Figs. 57AAF);
two pedal spurs at origin of last tarsal seg-
ment of hind walking legs (Figs. 19A;

3(2). Pedipalp fingers with primary-row
subdivided into five or six non-
overlapping, oblique subrows (Fig. 6C);
two ocelli at each anterolateral corner of
carapace (Fig.
Chactidae, genus Superstitionia
Pedipalp fingers with primary-row denticles
not subdivided into oblique subrows, but
present as a single, continuous row (Figs.
16C, 19B), usually with three or four
at each anterolateral corner of carapace
(occasionally with two such ocelli) (Figs.
14A AB, Vagovidae 4

4(3). Metasoma with single, unpaired, ventro-
median keel on segments 11 and IV (Figs.
108B,
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FIGURE . Scorpion measurement orientation. (A.) Dorsal view: ci, carapace length; cw, carapace width; dd, distance
between median ocelli and frontal margin of carapace; dw, diameter of median ocular diad; metasomal-segment length
(segment 111); msw, width (segment total body length. (B.) Pedipalp chela: chd, chela palm depth;

chela total ffl, fixed finger ipd, inner proximal trichobothrium distance (distance from inner proximal
trichobothrium of fixed finger to terminus of finger); movable-finger pal, palm length. (C.) Pedipalp pd,
primary-row denticle (enlarged denticle marking end of second subrow); sixth subrow of primary denticles (subrows
numbered consecutively from distal to proximal); sn-1, supernumerary denticle number | (numbered consecutively from distal
to proximal). (D.) Telson:  aculeus total telson length;  vesicle length; vd, vesicle depth.

Metasoma with ventromedian keels of seg- longer than carapace length; fixed
ments  and IV paired or obsolete 6 finger with six supernumerary gran-

| .
5(4). Fixed finger of pedipalp much shorter uies genus Syntropis

than carapace length; fixed fin- 6(4). Ventral margin of movable cheliceral

ger with eight supernumerary granules finger with one long, conspicuous
genus Vejovoidus tooth (Fig. 19E) genus Hadrurus

Fixed finger of as long as or much Ventral margin of movable cheliceral finger
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2. Structural characteristics of ex-
ilicauda. (A.) Ventral view of chelicera. (B.) Pectine of male
showing genital operculum, genital papillae and prosomal ster-
num (note triangular sternum). (C.) Movable finger of pedi-
palp showing primary-row denticles flanked medially and lat-
erally by numerous supernumerary granules. (D.)
chela, dorsal view.

with small teeth, minor denticles, denti-
clelike crenulations, or completely lack-
ing denticles (Figs. 52A, 109A) 7

7(6). Pedipalp brachium with six
on ventral surface (Fig.
ings to book lungs circular (Fig.
genus Nullibrotheas
brachium not with six
on ventral surface, these either less or
more than six (Figs. 15C, openings
to book lungs not circular, but elongate
(Fig. 52C) 8

open-

8(7). Metasoma with ventromedian and
keels well developed and cren-
ulate on segments III and but these
keels completely obsolete on segment IV

(Fig. pedipalp brachium with more
than three trichobothria on ventral sur-
face (Fig. 15C) genus Anuroctonus
Metasoma with ventromedian and ventro-
lateral keels not less developed on seg-
ment IV than on segment I1I; pedipalp
brachium with two trichobothria on ven-
tral surface (Fig. 52B) o

9(8). Ventral surface of pedipalp palm with
conspicuous curved row of about 14 or 15
trichobothria originating near movable-
finger base and terminating on posterior
retrolateral aspect of palm (Fig. 32B);
pedipalp chela with total of 34 tricho-
bothria

Paravaejovis Williams, new genus
Pedipalp with series of 10 or less tricho-
bothria forming an irregular row which
originates near movable-finger base and
terminates on posterior retrolateral as-
pect of palm; pedipalp chela with total of
28 or less trichobothria (usually 26
10

10(9). Metasoma with dorsal and dorsolateral
keels of segments IIl and IV terminating
posteriorly in more or less sharp or an-
gular denticle or spine; chelicera with
ventral margin of movable finger smooth
and generally lacking denticles (Fig. 52A)

genus Vaejovis
Metasoma with dorsal and dorsolateral
keels of segments IIl and IV with round-
ed posterior terminations (Fig. 37A); che-
licera with ventral margin of movable fin-
ger generally armed with one to several
small denticles or crenulations (Fig. 36D)

genus Paruroctonus

FAMILY BUTHIDAE

Genus Centruroides Marx
(Figure 2)

Centruroides is distinguished from other gen-
era in Baja California as follows: sternum of pro-
soma distinctly narrowed anteriorly, shaped like
an isosceles triangle; pedipalp fingers with nu-
merous supernumerary granules flanking pri-
mary-row denticles along both sides; pedipalp
fingers with primary-row denticles subdivided
into oblique subrows. Centruroides, represent-
ed by one species, is the only Buthidae in Baja
California.
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FIGURE 3. Centruroides exilicauda, male, dorsal and ventral views, from Cabo San Lucas. Note elongate metasoma, reduced
to obsolete subaculear tubercule, faint dusky marking in interocular triangle, and dusky marbling of ventral surface of metasoma.

Centruroides exilicauda (Wood) color of body pale to gold-

(Figures 2-4; 112, 113) en-yellow (completely dusky races in some vol-

Buthus 18632:107-108; 1863:366-367. canic habitats); with or without one pair dusky
Cent rurus exilicauda (WOOd). marx 1887:91. Banks 1900:425; to dark longitudinal stripes on mesosomal

1910:188, 190. . . . :
Centruroides exilicauda (W00d). ewing 1928:18. HorFmANN interocular region with or without dusky

1932:349-352. cerTscH 1958:18. piaz-NAERA 1964:21. triangular marking; space between ventromedi-
Centruroides . ewing, 1928:20-21. wiLtiams  an keels of metasoma generally with more or
AND HADLEY 1967:106-107. stannke 1971:284-307. joHN-  |ass distinct dusky pigmentation. Pectine teeth

SON AND ALLRED 1972:161. . . .
Centruroides gertschi sTaHNKE, 1940:101-103. 18-21 in females, 19-31 in males; pectine basal

Centruroides pallidiceps [part]. cerTscH 1958:18. plate of female lacking deep pit, sometimes with
Centruroides GERTscH, 1958:18-20. broad shallow depression. Metasoma with keels
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distinctly developed and crenular; each segment
longer than wide. Telson with elongate, well-
curved aculeus; subaculear tubercul e absent or
reduced in most mature individuals, more de-
veloped injuveniles. Pedipal ps with elongate
slender chela; opposing surfaces of fingers with
8 nonoverlapping, oblique subrows of denticles
in primary row, these flanked prolaterally and
retrolaterally with numerous supernumerary
granules.

TYPE exilicauda Wood, seven
cotypes: USNM, S-7, S-8 (Jar 3); Mexico,
"Lower California."

Cent ruroides Ewing, cotypes:
USNM, S-12, S-13 (Jar 5); Arizona: Maricopa
Co., Tempe, and H. E. Ew-
ing.

Centruroides gertschi Stahnke, cotypes: H.
L. Stahnke collection; Arizona: Bisbee, Clifton,
Mesa, Nogales, Thatcher, Warren.

DISTRIBUTION.-La to Cabo San Lu-
cas, and on most associated islands; Sonora; SE
Cdlifornia; Arizona; SW New Mexico.

RECORDS.-Baja Cadlifornia Norte, Mexico: La
(Williams, Lee); 6.4 km NNE El
(Williams, Lee); 3.2 km N Ensenada, (wil-
liams, Lee); Punta Banda, 4-1V-1969 (Williams); 8.0 km N
San Antonio del Mar (SDMNH); 19 km SE Maneadero,

(Cavagnaro, Ross, Vesterby); 5.6 km N Arroyo San-
to 22-11-1958 (Sleeper); 2.6 km N Punta Calaveras,
Hematite Mine, 13-V11-1962 (Parrish); Rio San Ysidro, 25-
111-1956 (Wood, SDMNH); 6.4 km W Arroyo Seco,

(Parrish); 3.2 km S (Philipps Jr.);
Valle Trinidad, 14-111-1936 (SDMNH); 11.2 km W San

Pass, Valede Trinidad, 16-1V-1960 (Sleeper); 24 km
E San Telmo de Arriba, (Williams, Lee); 11.2
km E Meling Ranch, Sierra San Pedro
(Williams, Lee); San 24-X1-1962 (Craig, Dailey); Isla
San 23-X11-1971 (Sloan); 19 km N El Rosario, 9-1-
1965 (Roth, AMNH); 13 km SE El Rosario, 7-1V-1969 (

3.2 km NW summit of Aguajito Grade, 7-1V-1969
(Williams); summit of Aguajito Grade, 7-1V-1969 (Williams);
Socorro, 25-111-1973; El Arenoso, 20-1-1960 (Soule); 21 km
SE 12-1-1965 (Roth, AMNH); 0.8 km S La Virgen,
8-1V-1969 (Williams); 4.8 km N Santa
(Williams, Lee); Arroyo, (Williams,
Cazier); 61 km N LagunaChapala, 9-1V-1969 (Williams);

delos (Williams, Cazier); 27 km
N Punta Prieta, 2-1X-1962 (Harbison, SDMNH); 10 km SW

San Borja, Rancho Ignacito, 17-1-1965 (AMNH);
Marmolito Onyx Mine, (Parrish); 1.6 km N Mil-
ler's Landing, 24-11-1966 (Roth, AMNH); 1sla Cedros, SE
side, 28-1-1963 (Lindsay); 18 km N Rancho Mezquital,

(Williams); 55 km NNW Manuela, (Wil-
liams, Cazier).
Baja CaliforniaSur: 3.2 km E Las Bombas,
(Williams); 3.2 km S Los Angeles, 19-111-1951 (Brattstrom,
Harvey, SDMNH); 6.4 km S El Arco, (
Punta Trinidad, arroyo S saline 20-21-111-1971

Bahiade los Angeles village, 8-111-1962 (Smith); Turtle Bay,
(Keifer); LaLaguna, Sierra Laguna, 26-V-1965
(Banks, Sloan, SDMNH); 5 km S Rancho 23-V1-1968
(Williams, Cazier); 1.6 km S El Caracol, 2-1V-1961 (Smith);
32 km S Santa (Williams); San Ignacio,
(Williams, Cazier); 21 km W San Ignacio, San
Angel, 27-VI-1968 (Wwilliams, Cazier); Tortugalsand, 30-
111-1962 (Harbison, SDMNH); 1sla San Marcos, SW end, 19-
111-1971 (Lee); 444 km S near El 23, 26-
(Johnson); Posada Trailer Park, 22-
(Johnson); 13 km NW San Raymundo,
(Williams, Cazier); 1.6 km SW Rancho

(Williams); 6.4 km W La (Williams,
Cazier); Puerto Santispac, Bahia
(Belvedere Expedition); San de Canyon, 15-

11-1966 (Roth, AMNH); 8.0 km SW San Miguel
(Williams, Cazier); IslaCoronados, SW end, 25-V-
1970 (Williams, Lee); 13 km S Loreto, base of La Giganta,
27-1-1965 (Roth, AMNH); 3.5 km W Rancho Las Parras, 26-
V-1970 (Williams, Lee); 6.4 km NW San
(Williams); 27 km S Loreto, Puerto Escondido,
(Williams, Lee); Isla Carmen, Puerto Balandra,
(Belvedere Expedition); Danzante, 7-1V-1962 (Belvedere
Expedition); Isla Monserrate, 8-1V-1962 (Belvedere Expedi-
tion); Isla Santa Catalina, SW end, 26-1V-1964 (Sloan); Isla
Santa Cruz, SW side, (Soule); Dolores,
(Herald); 27 km N de Toba, 30-1-
1965 (Roth, AMNH); 24 km ESE EI Crucero, Las Lagunitas,
14-11-1966 (Roth, AMNH); 51 km S Villa 30-
1-1965 (Roth, AMNH); 8.0 km W San Luis Gonzaga,
14-11-1966 (Roth, AMNH); Las Animas Island,
Isla San Francisco, S end, 17-1V-1962 (Banks); Santa Rita,
(Williams, Bentzien, Bigelow); Isla Partida, S
(Fox, Bentzien); Santo Island, 4-
(Lucas); Isla Ballena, (Parrish); Isla
lldefonso, 2-1V-1962 (Belvedere Expedition); Isla
(Wiggins); West Galera Island, (Par-
rish); 3.2 km E Pichilingue, (Williams, Mullinex);
16 km W LaPaz, Los Aripes, 6-V11-1968 (Williams, Cazier);
7.2 km S LaPaz, 6-1-1959 (Wiggins); 0.5 km N LaPaz air-
port, (Williams, Cazier); LaPaz,
(Cazier, Bigelow); 8.0 km SW Las Cruces, (wil-
liams, Cazier, Bentzien, Bigelow); km NW San Antonio,
(Williams, Bentzien); El Triunfo, 3-11-1965
(Roth); 4.0 km E San Bartolo, (Williams,
Bentzien); 0.5 km S Rancho BuenaVista, 6-V-1969 (Wil-
liams); Bahia de las Palmas, (Cary-Carnegie Ex-
pedition, CM); La Ribera, 10-11-1966 (Roth, AMNH); Los
Muertos Bay, (Lucas); Cerralvo, BahiaLi-
mona, 8.9 km N Santiago, Las Cuevas,
(Cazier); Todos Santos, 4-11-1966 (Roth, AMNH); 5.6
km S El Pescadero, 23-V11-1968 (Williams, Cazier); 6.4 km

shore,

W El 13-11-1966 (Roth, AMNH); 5 km S
5-11-1966 (Roth, AMNH); Bocade Sierra,
1969 (Snelling, LACM); Punto Pulmo, (Williams,

Blair); Cerro Cuevoso, Cabo Pulmo, 26-111-1947 (LaRivers);
delos Frailes, 10-1V-1947 (LaRivers, UCB); 39 km N
Miraflores, 10-11-1966 (Roth, AMNH); 6.4 km N Tinaja, 23-
(Williams, Fox, Bentzien); 3.2 km N Los Pozos, 23-
(Williams, Fox, Bentzien); 27 km N San del
Cabo, 9-11-1966 (Roth, AMNH); 1.6 km E
(Real); 2.4 km NE Punta Palmilla, (Wil-
liams, Cazier); Puerto (Cary-Carnegie
Expedition, CM); 26.6 km NW Cabo San L ucas,
(Williams, Fox, Bentzien).
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FIGURE 4. Distribution of Centruroides exilicauda.

Sonora: Turners Island, 25-1V-1966 (Lucas); Isla San Es-
teban, 2—1V-1953 (Arnaud); Island, (Lu-
cas); ChollaBay, 15, 16-X-1966 (CAS).

exilicauda is one of
the most variable and widespread speciesin
Bgja California. It occurs widely on the penin-
sula and on most of the associated islands. In
the Cabo San Lucas region, color dimorphism
is shown with a pale, concolorous form and
another characterized by one pair of dusky lon-
gitudinal stripes on the mesosomal dorsum. Fe-
males of the Cape region have been collected
bearing both color forms as second instars. Nu-
merous local races have devel oped throughout
therange. Thereis an al-dark one on the islands
of San and Tortugas, an apparent adap-
tation to the dark substratum of volcanic islands.
The islands of Santo, and
Partida, have produced populations with strik-
ingly large bodies. Gigantism is also found in the
Balandra Cove region on the peninsula near La
Paz. Populations along the Gulf of California
coast tend to be lighter in coloration than those
found along the Pacific coast. Some characters

FIGURE 5. Superstitionia donensis. (A.) Prosomal ster-
num, genital operculum, genital papillae, and pectine (male).
(B.) Pectines, genital operculum and prosomal sternum (fe-
male). (C.) Mesosomal sternum showing oval stigma. (D.)
Carapace showing median and lateral ocelli (note two pairs of
lateral ocelli). (E.) Tel son of male.

vary from north to south, such as the pectine
tooth count—Ilower at Cabo San Lucasthanin
the more northern parts of the range, though
such differences seem to intergrade. Walker
(1973) recently analyzed geographic variation in
Centruroides exilicauda.

Comparison of Centruroides exilicauda from
Baja Californiawith Centruroides
from Tempe, Arizona, reveal insignificant dif-
ferences in morphology. Minor differences do
appear when widely separated populations are
compared; however, these seem to reflect only
local racial adaptations. | therefore consider
Centruroides asajunior synonym
and representative of a northern population of
C. exilicauda.

FAMILY CHACTIDAE
Genus Super stitionia Stahnke
(Figures 5, 6)

Superstitionia is distinguished from all other
generain Baja California as follows. sternum of
prosoma pentagonal in form (not triangular);
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6. Superstitionia donensis, structural characters.

(A.) Chelicera, ventral view. (B.) Chelicera, dorsal view. (C.)

fixed finger showing primary-row denticles subdivid-

ed into oblique subrows. (D.) Pedipalp chela, prolateral view.

(E.) Pedipalp chela, dorsal view. (F.) Pedipalp brachium, ven-
tral view showing trichobothria.

fingers with supernumerary granules
flanking primary-row denticles only on prolat-
era side (no supernumerary granules on retro-
lateral side); pedipalp fingers with primary-row
denticles subdivided into five or six, nonover-
lapping, oblique subrows; telson lacking subacu-
lear tubercule; two pedal spurs at origin of last
tarsal segment of hind walking legs; two lateral
ocelli at each anterior lateral corner of carapace.
This genus is monotypic with Superstitionia do-
nensis the only species.

Super stitionia donensis Stahnke

(Figures 5-8)

Broteochactas alleni (Wood) [part]. BANKS 188.

Supertitionia donensis STAHNKE, 1940:102; 1949:243. GERTSCH
AND ALLRED 1965:2, 7, 13, 14. JOHNSON AND ALLRED

HJELLE 1972:5-7.
Diplops desert orum MULAIK AND HIGGINS, 1944.:237-238.
to 25 mm long. Base col-

or yellow to orange-brown, with overlying black

pattern as follows: carapace with irregular dark

markings over most of surface; mesosoma dor-

sally with three distinct black longitudinal

stripes; metasoma ventrally with single longitu-

dina dark median line; cuticle conspicuously
glossy. Metasoma without keels; segments 1, 11,
and |l each broader than long. Pedipalp with
short fingers; finger of male with large gap when
chela closed; opposing finger surface with pri-
mary-row denticles composed of 5-7 oblique,
nonoverlapping subrows. Pectine teeth 6 on
male and female; genital papillae in male.

TYPE DATA.—Superdtitionia donensis, syn-
types: H. L. Stahnke collection; Superstition
Mountains, Arizona.

Diplops desertorum, two syntypes. ANSP,
26.7 km E Tucson, Arizona, S.
and D. Mulaik.

California Norte and
Sur from Tecate south to La Paz, and on asso-
ciated islands; Sonora; Arizona; New Mexico;
Nevada; and California.

NEW RECORDS.ABaja California Norte, Mexico: 47 km E

Tecate, (Williams, Lee); 7.6 km N Rosarito, 27-
(Johnson, Ruth); 6.4 km S La Rumorosa, 14-1-1965
(LBS); 14 km N Rancho El Sierra
(Williams, Lee); 21 km N Laguna Hanson, Sierra
(Williams, Lee); La (Williams,
Lee); 39.3 km S Ensenada, (Craig, Dailey);
13-VII1-1962 (Parrish); 6.4 km W Santo |
(Williams, Lee); Puerto Santo
(Cutler, LBS); Valle Trinidad, (SDMNH); 6.1 km
S SantaMaria Sky Ranch, (Craig, Dailey);
(Philipps Jr., SDMNH); San Vicente,
(Craig, Dailey); Arroyo Seco, 9-11-1964 (Allen,

Croulet); 24 km E San Telmo de Arriba, (Wil-

liams, Lee); 26 km E Meling Ranch, Sierra San Pedro
(Williams, Lee); San

(Craig, Dailey); Socorro, sand dunes, (Williams,

Lee); km N SantaMaria, (Williams, Lee);
17.2 km N El Rosario, (Craig, Dailey); 3.2 km
NW summit of Aguajito Grade, 7-1V-1969 (Williams); 9.5 km

SE El Progreso, (Parrish); 6.4 km S El Arenoso,
8-1V-1969 (Williams); 8.0 km W San 26-111-1973
(Szerlip, CIS); 1.6 km S Tres Enriques, (Williams);

0.8 km S LaVirgen, 8-1V-1969 (Williams); 48.9 km S Rancho

Santa Ynez, (Johnson); 31.7 km N Laguna Cha-
pala, (Williams); 3-X-1973
(Doyen, CIS); 13.0 km NW El Pedregoso, (Par-
rish); 4.8 km N Prieta, (Roth, AMNH); 10
km SW San Rancho Ignacito, 17-1-1965 (Roth,
AMNH); San 16-1-1965 (Roth, AMNH); Mil-

ler'sLanding, 17-1-1965 (Roth, AMNH); 55 km NNW
Manuela, (Williams, Cazier); Salsi-
puedes, 23-111-1962 (Harbison, SDMNH); Isla San Pedro
(Harbison, SDMNH).
Baja California Sur: 26-1-1965 (Roth, AMNH);

Bahia El Coyote, (Roth, AMNH);
San de 15-11-1966 (Roth, AMNH); 6.4 km
SW San Miguel (Williams); 6.4 km S
El Arco, (Williams); 60 km NW delos An-
geles, (Williams); 77 km NW San

(Williams, Mullinex); LaPaz, 1-3-11-1965 (Roth,
AMNH).
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FIGURE 7. Superstitionia donensis, male, dorsal and ventral views.

speciesis mainly found by
turning over rocks, dead agave, and litter. Itis
most prominent in more arid habitats with
sparse plant cover and appears to play an im-
portant role as predator in the dead agave and
dead yucca recycling community.

FAMILY DIPLOCENTRIDAE
Genus Didymocentrus Kraepelin
(Figure 9)

Didymocentrus is distinguished from other
generain Baja California as follows: walking
legs lacking distinct, rounded, lateral terminal

lobes on last tarsomere; 2 or 3 lateral ocelli at
each anterolateral corner of carapace; walking
leg with one pedal spur; telson with large con-
spi cuous subacul ear tooth; fingers
short, palm swollen and flattened. Four species
arefound in Baja California.

KEY TO BAJA CALIFORNIA DIPLOCENTRIDAE:
GENUS
Three pairs of lateral eyes (Fig. 9A); Cape
region D. caboensis
Two pairs of lateral eyes (Fig. 9B)

2(1). Last tarsomere with basic spiniform se-
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BAJA
FORNIA

FIGURE 8. Distribution of Superstitionia donensis.

taeformula H, H, onwalkinglegs
oneto four, respectively (Figs. 9C, E);
IsaCerralvo ---------- D. cerralvensis

Last tarsomere with basic spiniform setae
formula H on walking legs one
to four, respectively (Figs. 9D, F) ---- 3

3(2). Kedls of metasomal segments promi-
nent, granulations strongly serrate (Fig.
9H); Isla Santa Cruz D. cruzensis

Keels not prominent, usually with at most
only afew small granules (Fig. 9G) ---

D. comondae

Didymocentrus caboensis Stahnke
(Figures 9A, 10, 13)
Didymocentrus caboensis STAHNKE, 1968:274-276. WIL-
LIAMS AND LEE 1977:4-5.

to about 50 mm long.
Base color chocolate-brown to yellow-brown.
Three pairs lateral ocelli; spiniform setae on tar-
somere |l of walking legs 1-4, respectively,
number: H, H; pectine teeth 11-13in
males, 9-11 in females. Metasomal keels obso-
lete to reduced; dorsal keels reduced to afew

FIGURE 9. Structural characteristics of species of
from Baja California. (A.) caboen-
sis showing three pairs of lateral ocelli. (B.) Didymocentrus
comondae showing two pairs of lateral ocelli. (C.)
cerralvensis, distal tarsomere of first walking leg
showing characteristic spiniform setae. (D.) Didymocentrus
cruzensis, distal tarsomere of first walking leg showing char-
acteristic spiniform setae. (E.) Didymocentrus cerralvensis,
distal tarsomere of fourth walking leg showing spiniform se-
tae. (F.) comondae, distal tarsomere of fourth
walking leg showing spiniform setae. (G.) Didymocentrus
comondae, lateral view of metasoma showing reduced kee-
lation dorsally. (H.) cruzensis, lateral view of
metasoma showing granular keelation dorsally.

low granules; segment | with dorsolateral keels
as row of granules, on other segments not as
well developed; ventrolateral and ventromedian
keels of segments| and Il keeled as distinct
lines, other segments with few granules or with
obsolete keels; metasomal segment V with

keels as indistinct line of coarse gran-
ules, ventromedian keel asincomplete line of
few coarse granules.

Similar to Didymocentrus comondae
(Stahnke), but distinguished by presence of
three pairs of lateral ocelli.

TYPE DATA.—Didymocentrus caboensis, ho-
lotype (female): MCZ; San del Cabo, Bga
California Sur, Mexico, collected before 1950.

region from San An-
tonio region south to Cabo San Lucas.

Didymocentrus cerralvensis (Stahnke)
(Figures 9(C 1 13)
Bioculus STAHNKE, 1968:279, 285-288.

Bioculus aguajensis STAHNKE, 1968:280, 281-283.
Bioculus figghoblyni 1968:280, 300-301.
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FIGURE 10. Didymocentrus caboensis, male, dorsal and ventral views.

Bioculus parrishi STAHNKE, 1968:280, 308-311.
Didymocentrus cerralvensis (Stahnke). WILLIAMSAND LEE
1975:6-7.

pairs lateral ocelli; adults to
55 mm spiniform setae on tarsomere 11 of
walking legs 1-4, respectively number:
pectineteeth 11 in males, 8-10in females;
metasomal segments with keels generally asin
Didymocentrus comondae (Stahnke), but
more reduced; hirsuteness of cauda
asin D. comondae.

Like gigantic form of D. comondae from Las
Cruces area, but distinguished by formula of spi-
niform setae on tarsomere |1, larger body size,
and more slender metasomal segments.

TYPE DATA.—Bioculus cerralvensis, holotype

(male): CAS, Type No. 9551; Isla Ceralbo
Baja California Sur, Mexico,
1953, J. P. Figg-Hoblyn.

Bioculus aguajensis, holotype (female): CAS,
Type No. 9549; Arroyo Aguagje, Isla Cerralvo,
Baja California Sur, Mexico, G. E.
Lindsay.

Bioculus figghoblyni, holotype (male): CAS,
Type No. 9555; Isa Cerralvo, Baja California
Sur, Mexico, 10-111-1953, J. P. Figg-Hoblyn.

Bioculus parrishi, holotype (male): CAS,
Type No. 9559; Rancho Rufo, Isla Cerralvo,
Baja California Sur, Mexico, 16—IV-1962, C.
Parrish. Allotype: CAS; Arroyo Aguge, Isla
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FIGURE 11. Didymocentrus cerralvensis, female, dorsal and ventral views.

Cerralvo, Baja California Sur, Mexico, 15-V-
1962, G. E. Lindsay.

Didymocentrus comondae (Stahnke)

(Figures9(B, F, G), 12, 13)

Bioculus comondae STAHNKE, 1968:280, 288-289, 292-293.

Bioculus STAHNKE, 1968:280, 283-285.

Bioculus danzantiensis STAHNKE, 1968:280, 297-300.

Bioculus luteus STAHNKE, 1968:280, 304-306.

Bioculus parraensis STAHNKE, 1968:281, 306-308; 1971:238-
239.

Bioculus santoensis 1968:280, 313-315.

Bioculus similis STAHNKE, 1968: 317-319.

Didymocentrus comondae (Stahnke). WILLIAMS AND LEE
1975:7-10.

pairs lateral ocelli; adult

not over 55 mm long; tarsomere Il spiniform
formula: pectine teeth 9-11
inmales, 7-9in keels on metasomal seg-
ments reduced to obsolete, some populations
with granulations on position of dorsal kedls, but
keels never distinct. Color variable throughout

range, tawny to chocolate-brown.

TYPE DATA.--Bioculus comondae, holotype

(male), allotype: CAS, Type No. 9552;
Bagja California Sur, Mexico,
E. S. Ross, A. E. Michelbacher.

Bioculus belvederi, holotype (female), allo-
type: CAS, Type No. 9550; Isla Danzante, Baja
Cadlifornia Sur, Mexico, Belvedere
Expedition.

Bioculus danzantiensis, holotype (female):
CAS, Type No. 9554; |sla Danzante, Baja Cal-
ifornia Sur, Mexico, 7-1V-1962, Belvedere Ex-
pedition.

Bioculus luteus, holotype (female): CAS,
Type No. 9557; SE side of Isla San Francisco,
Baja California Sur, Mexico, C.
Parrish.

Bioculus parraensis, holotype (female): CAS,
Type No. 9558; top of grade above Parras
Ranch, Parras Canyon, Baja California Suir,
Mexico, 22-V-1961, G. E. Lindsay.

Bioculus santoensis, holotype (male): CAS,
Type No. Isla Santo, Bgja Cali-
fornia Sur, Mexico, 23-111-1953, J. P. Figg-
Hoblyn.
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FIGURE 12. Didymocentrus comondae, male, dorsal and ventral views.

Bioculus similis, holotype (male): CAS, Type
No. 9562; 16.6 km SW San del Cabo, Bgja
California Sur, Mexico, E. S. Ross,
A. E. Michelbacher.

DISTRIBUTION.CSan Ignacio south to San
Antonio, and following islands: Danzante, San

San Francisco, Partida, and San-
to.

Didymocentrus cruzensis (Stahnke)
(Figures 9D, 13)
Bioculus cruzensis STAHNKE, 1968:280, 293-297.
Bioculus lindsayi STAHNKE, 1968:281, 301-304.
Bioculus STAHNKE, 1968:280, 311-313.
cruzensis (Stahnke). WILLIAMS AND LEE
1975:10.

two pairs lat-
eral ocelli; adult over 55 mm long; tarsomere |1

spiniform setae formula: H, H onwalk-
ing legs oneto four, respectively; pectine teeth
9-10 in males, 8-9 infemales. Metasomal seg-
ments with more prominent granules along keels
than in other related species, granules on dorsal
keels few, coarse, forming line on segments1-1V,
keel never incomplete, more or less equally de-
veloped among these segments; dorsolateral keels
of segments I-1V less prominent but distinguish-
able; segment V with prominent dorsolateral
keels, laterals appear asridge, ventrolaterals
and ventromedians with prominent well-spaced
coarse granules. Adults distinguished from re-
lated species by prominent dorsal and dorsolat-
eral keels.

TYPE DATA.—Bioculus cruzensis, holotype
(male): CAS, Type No. 9553; Isla Santa Cruz,
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FIGURE 13. Distribution of Didymocentrus caboensis (tri-
angles), D. cerralvensis (closed D. comondae (cir-
cles), and D. cruzensis (open squares).

Baja California Sur, Mexico, 26-111-1953, J. P.
Figg-Hoblyn.

Bioculus holotype (female): CAS,
Type No. 9556; SW side Isla Santa Cruz, Baja
California Sur, Mexico, 18—IV-1962, G. E.
Lindsay.

Bioculus prolatio, holotype (female): CAS,
Type No. 9560; Isla Santa Cruz, Baja California
Sur, Mexico, 26-111-1953, J. P. Figg-Hoblyn.

DISTRIBUTION. Santa

FAMILY

Genus Anuroctonus Pocock
(Figures 14-16)

Anuroctonus is distinguished from other gen-
erain Bgja Californiaas follows: four lateral
ocelli on each side of carapace; ventromedian
and ventrolateral keels of metasomal segments

FIGURE 14. Anuroctonus structural char-
acteristics. (A.) Carapace showing four pairs of lateral ocelli.
(B.) Group of lateral ocelli. (C.) Ventral view of metasoma of
mal e showing contrasting degeneration of ventral keels of seg-
ment V. (D.) Telson of mature male showing bulbous swelling
at base of aculeus. (E.) Telson of mature female.

l, 111, and V well developed and crenular,
but obsolete on segment 1V. Thisgenusis
and isrestricted to western North

Anuroctonus phaiodactylus (Wood)
(Figures 14-18)

Centrurus 1863a:

Uroctonus (Wood). KARSCH 1879:102. MARX
1887:91. KRAEPELIN 1894:196-198.

Anuroctonus phaeodactylus (Wood). 1893:309;
1902:13-14. KRAEPELIN 1899:183. MOLES 1921:13. HOFF-
MANN 1931:404-405. WERNER 1935:284. 1958:14;
1965:11-12. 1970:116. AND ALLRED
1972:157. STAHNKE 1974:118, 127-129.

Onocentrus phaeodactylus (Wood). THORELL 1894:375.

Uroctonus phaiodactylus (Wood). BANKS 1900:424; 1904:365.

Anuroctonus phaiodactylus (Wood). BANKS 1910:188. EWING
1928:14-15. WILLIAMS HIELLE 7-8.

DIAGNOSIS.CAdults to about 65 mm long;
base color of cuticle yellowish brown to brown;
pedipalp fingers darker than palm. Four ocelli at
each anterolateral corner of carapace; ventro-
median keels of metasomal segmentsl, I, I,
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FIGURE 15. phaiodactylus, structural char-
acteristics. (A.) Pectines of male with genital operculum, gen-
ital papillae, and prosomal sternum. (B.) Pectines of female
with genital operculum and prosomal sternum. (C.)
brachium, ventral view showing trichobothria. (D.) Mesoso-
mal sternum, ventral view showing stigma.

and V well developed and crenular, obsolete or
greatly reduced on segment 1V; metasomal seg-
ments |11 and IV each wider in middle than on
articular ends. Vesicle of telson large; aculeus
of mature male with bulbous swelling at base.
Ventral margin of movable cheliceral finger with
up to four denticles. Pectine teeth 5-8 in fe-
males, 7-10 in males; brachium with
about 10-12 trichobothria on ventral surface.
TYPE DATA.—Centrurus phaiodactylus, ho-
lotype (male): USNM, S-4 (Jar 2); "Utah." In-
formation given in the original description:
"Utah territory; M. McCarthy, Esq." Type-
specimen differed from original description as
follows: 8-9 pectinal teeth, not 7-10.
DISTRIBUTION .—Baja California: U.S. border
south to southern foothills of Sierra San Pedro
California; Nevada; Utah.

NEW RECORDS—Bgja Cdlifornia Mexico: Colonia In-
dependencia, Tijuana, (Nogales); 53 km S Te-
cate, (Williams, Lee); 3.2 km W La Rumorosa,

(Williams, Lee); La (Knibbs,

15

FIGURE 16. Anuroctonus structural char-
acteristics. (A.) Pedipalp chela, retrolateral view. (B.) Pedi-
palp chela, dorsal view. (C.) Pedipalp fixed finger showing
primary denticles. (D.) Chelicera, dorsal view. (E.) Chelicera
ventral view (note: ventral margin of movable finger often with
more denticles developed).

SDMNH); 8.0 km N Rancho El Topo, Sierra

(Williams, Lee); 1.6 km E Guadalupe, (

Lee): km N Laguna Hanson, Sierra

1969 (Williams, Lee); 6.4 km NNE El Sauzal,
(Williams, Lee); 18 km SE Ojos Negros,
liams, Lee); 72 km E Ensenada, Santa Isabel
(Estavillo, Clites); Rancho Filipinas and Rancho Viejo (mid-
way), 30AVIAI962 (Estavillo, Clites); 6.4 km SW La Zapopita,

(Wil-

Valle Trinidad, (Truxal, 19 km SE Ma-
neadero, (Cavagnaro, Ross, Vesterby); Punta
Banda, (Williams, Lee); Puerto Santo

(Williams, Lee); Santo  Valley, 5AIV-
1969 (Williams); 35 km S San Vicente, 6 AIV-1969 (Williams);
3.2 km SE (Williams, Blair); 2.6 km N
Punta Calaveras, Hematite Mine, (Parrish);

Mike's Sky Ranch, Sierra San Pedro
(Williams, Blair);  km E Meling Ranch, Sierra San Pedro
(Williams, Lee); El Sierra

(Williams).

Genus Hadrurus Thorell
(Figures 19-21)
Hadrurus is distinguished from other genera

in Baja California as follows: prosomal sternum
pentagonal; pedipalp fingers with supernumer-
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FIGURE 17.

ary granules flanking primary row on prolateral
side only; three lateral ocelli at each anterolat-
eral corner of carapace; ventral margin of mov-
able cheliceral finger with one long, dark, con-
spicuous tooth; males lacking genital papillae;
metasoma with ventromedian and ventrolateral

male, dorsal and ventral view.

keels on segments II—IV always present and
paired. Scorpions belonging to Hadrurus are
called "Giant Hairy Scorpions" and are among
the largest North American species. Five
species of Hadrurus are found in Baja Califor-
nia.



WILLIAMS: SCORPIONS OF BAJA CALIFORNIA
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FIGURE 18. Distribution of Anuroctonus phaiodactylus.

KEY TO THE BAJA CALIFORNIA HADRURUS

Interocular region of carapace completely
blackish (Fig. 27) H. pinteri

Interocular region of carapace not com-
pletely blackish, but yellow anteriorly
(Fig. 20A—C)

2(1). Pedipalp fingerslight yellow, similar to
pamincolor ------- (H. arizonensis) 3

Pedipalp fingers reddish or brownish, dark-
er than pam in color

3(2). Mesosomal dorsum dark olive (similar
toFig. 20B) __. H. arizonensis arizonensis

Mesosomal dorsum light yellow (Fig. 20C,
D) ---mmm - 4

4(3). Dorsal keels of metasomal segment |11
of males distinctly hirsute to unaided eye
(females somewhat variable) (Fig. 21C);
females with metasoma | distinctly longer
than wide H. arizonensis pallidus

Dorsal keels of metasoma |1l of male or fe-
male not hirsute to unaided eye (Fig.
21D); females with metasoma | about as

17

FIGURE 19. Structural characteristics of Hadrurus (fig-
ured from Hadrurus hirsutus). (A.) Termination of walking
leg showing serrate pedal spurs and setation. (8.) Pedipalp
movable finger showing primary-row denticles and supernu-
merary denticles. (C.) Pedipalp brachium, ventral view, show-
ing location of trichobothria along retrolateral margin. (p.)
Chelicera, dorsal view. (.) Chelicera, ventral view showing
characteristic enlarged on ventral margin of movable
finger. (F.) Mesosomal sternum showing stigma.

long as wide or slightly wider than long
H. arizonensis austrinus

5(2). Space between ventromedian keels of
metasomal segmentsl, I, or 111 set with
about 8 or more stout reddish hairs (Fig.
20G); dorsum of mesosoma dark olive
(Fig. 26) and with metasomal segment V
not melanic (similar to Fig. 21D)

H. obscurus

Space between ventromedian keels of meta-

somal segmentsl, I, or 111 not hirsute
(this space completely lacks hairs or has
less than 6 hairs per segment); mesosomal
dorsum reddish or yellowish with meta-
somal segment V nonmelanic, or if me-
sosoma dorsum melanic, metasoma VvV
also melanic (Fig. 21E)

6(5). Adult males with one pair of swollen
glandular patches visible to unaided eye
on dorsal surface of vesicle at base of
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FIGURE 20. Diagnostic characteristics of species of Hadrurus. (A.) Hadrurus concolorous, male. (B.) Hadrurus
male. (C.) Hadrurus arizonensis pallidus, holotype, male. (D.) Hadrurus arizonensis austrinus, male. (E.) Hadrurus
pinteri, dorsal view of male telson showing external glands (Gl). (F.) Hadrurus hirsutus, dorsal view of male telson. (G.)
Hadrurus ventral view of metasoma showing setation between ventromedian keels.
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FIGURE 21. Structural characteristics of species of Hadrurus. (A.) Hadrurus male genital operculum (note
absence of genital papillae) and prosomal sternum. (B.) Hadrurus hirsutus, female pectines. genital operculum and prosomal
sternum. (C.) Hadrurus arizonensis male. (B.) Hadrurus austrinus, male. (£.) Hadrurus hirsutus, male.
(F.) Hadrurus pinleri, male. (G.) male.
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FIGURE 22. Hadrurus arizonensis pallidus, male, dorsal and ventral views.

aculeus (similar to Fig. 20E); females with
dorsal keels of metasoma V not conspic-
uously hirsute to unaided eye; males with
metasoma I longer than wide; usually yel-
low or rusty on dorsum but sometimes
melanic

Adult males without pair of swollen, oval,
glandular patches visible on dorsal sur-
face of vesicle at base of aculeus (Fig.
20F); females with dorsal keels of meta-
soma V conspicuously hirsute to unaided
eye (Figs. 20F, 21E); males with meta-
soma [ wider than long; dorsum dark ol-
ive with melanic metasoma V

H. concolorous

Hadrurus arizonensis Ewing

color of cuticle pale to
deep yellow; interocular area on carapace yel-
low, never melanic; pedipalp palms and fingers
yellow; posterior of carapace and dorsum of
mesosoma dark olive to pale yellow. Telson hir-
sute on all aspects, no externally visible oval
glands on dorsal surface of vesicle near origin
of aculeus in mature males. Pedipalp with 10-15
long, conspicuous hairs on inner surface of
palm. Metasoma with space between ventro-
median keels lacking hairs or with fewer than 5
stout hairs per segment; segments [V and V with
dorsal keels distinctly hirsute to unaided eye,
females distinctly less hirsute than males.
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Similar to Hadrurus obscurus but distin-
guished as follows: fingers yellow (not reddish
brown); space between ventromedian keels of
metasomal segments Ito |11 not densely covered
with stout bristles.

species composed of
three subspecies based on color, pattern, and
hirsuteness of metasomal dorsal keels. Two sub-
speciesin Baja California are recognized: H. a.
austrinus and H. a. pallidus.

Hadrurus arizonensis pallidus Williams

(Figures 2IC, 22, 23)

Hadrurus hirsutus (Wood). kRraepeLIN 1899:188 [part?].
BANKS 1900:424. BANKS 1910:188. Ew-
ING 1928:8. HOFFMANN STAHNKE 1940:101

1945:5-6. - 1964:27. wiLLIAMS AND

HADLEY STAHNKE 1969:60-61;

Hadrurus arizonensis pallidus wiLLIAMmS, -

body bright yellow, non-
melanic except for thin dusky crescent through
interocular area; some individuals with interoc-
ular crescent faint to obsolescent, this common
in older individuals. Pectine teeth 32-37 in
males, 24-31 in females. Metasoma with dorsal
keelsof segment  densely hirsute to unaided
eyein males, usually so, but variable, in fe-
males.

TYPE DATA.AHadrurus arizonensis pallidus,
holotype (male), allotype: CAS, Type No.
10447; 42 km E San Luis, Sonora, Mexico,

M. A. Cazier.

Desert regions of
northeastern Baja California and associated is-
lands; Colorado Desert regions of southern Cal-
ifornia, Arizona, and Sonora.

arizonensis (arizonen-
sisx pallidus) intermediates occur along the
eastern border of Baja California and on some

associated islands. Such intermediate popul a-

tions are composed of individuals with awide

range of color, but generally tend to be less me-
lanic than Hadrurus arizonensis arizonensis

(see Williams 1970¢).

Hadrurus arizonensis austrinus Williams
(Figures 20D, 21D, 23)
Hadrurus arizonensis austrinus wiLLiams, 1970e:26-28.

body pale yellow except
for thin dusky interocular cresent; dorsal keels
of metasomal segment 111 not distinctly hirsute
to unaided eye; pectine teeth 35-41 in males,
28-32 in females.

21

FIGURE 23. Distribution of Hadrurus arizonensis austri
nus (closed triangles), Hadrurus arizonensis pallidus (closed
circles), Hadrurus concolorous (closed squares), Hadrurus
hirsutus (open Hadrurus obscurus (open circles),
and Hadrurus pinteri (open squares).

TYPE DATA.AHadrurus arizonensisaustri-
nus, holotype (male), alotype: CAS, Type No.
10446; 13 km N San Luis Gonzaga, Bgja
Cdlifornia Norte, Mexico, 13—V1-1968, S. C.
Williams, M. A. Cazier.

coast from Oakie Land-

ing south to San Luis Gonzaga.

Hadrurus concolorous Stahnke
(Figures 20.4, 23,24)
Hadrurus hirsutus (Wood). kragreLIN 1894:205-206 [part?];

1899:188 [part]. STAHNKE 1969:60-61 [part].
Hadrurus concolorous 1969:59-60. wiLLIAMS

to 119 mm long. Entire
body reddish yellow to dusky; with or without
dusky metasomal segment V; pedipalp palm yel-
low with light reddish-brown fingers. Adult
males with conspicuous pair of glands on dor-
sum of telson at base of aculeus. Pectine teeth
34-40 in males, 27-33 in females. Dorsal keels
of female metasoma not conspicuously hirsute
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24. Hadrurus

on segment I11; segments IV and V with nu-
merous short inconspicuous bristles; those of
male not conspicuously hirsute on segment 111,
densely hirsute with long conspicuous hairs on
segments |V and V. Space between ventrome-
dian keels of metasomal segments with O-
5 stout hairs; inner surface of pedipalp palm with
less than 8 long conspicuous hairs.

Similar to Hadrurus pinteri Stahnke, but dif-
fers as follows: metasoma and telson light yel-
low; pedipalp palms yellowish with light red-
dish-brown fingers; telson venter of female with
fewer and shorter hairs; dorsal keels of female
metasomal segments |V and V with short incon-
spicuous bristles (not long conspicuous hairs);
ventromedian intercarinal spaces of metasomal

male, dorsal and ventral views.

segments not conspicuously hirsute, at
times with up to 5 stout bristles, but these irreg-
ular and often completely lacking.

TYPE DATA.—Hadrurus holo-
type (female): ASU, No. 87.2kmN La
Paz, Baja California Sur, Mexico,

L. L. and H. L. Stahnke. Allotype: CAS, Type
No. 10445; Isla San Marcos, Baja California,
Mexico, 21-111-1953, J. P. Figg-Hoblyn.

distributed through-

out Baja California and associated islands.
most abundantly in the
Desert and Magdalena Plain. Pene-
trates volcanic regions of the peninsula along
river drainages where it occupies old stabilized
flood plains and the lower slopes of valleys with
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FIGURE 25. Hadrurus hirsutus, male, dorsal and ventral views (note characteristic darkening of metasomal segment V).

deposits of sandy sediment. In volcanic valleys
H. concolorous may coexist with H. pinteri.
Light phases, dark phases, and all degrees of
intermediates exist. These do not appear to form
subspecies, but local color races: dark races
in volcanic rusty-red races in areas
where marine sedimentary or wind-deposited
soils predominate. Some populations are ho-
mogeneous in coloration, others are highly
variable, and still others for example, at San

Miguel form a color dimorphism with
dark and light rusty phases, but with no inter-
mediates.

Hadrurus hirsutus Wood
(Figures F), 21(A, B, E), 23, 25)

Buthus hirsutus 1863a:108; 1863h:367.

Buthus 1863a:109;

Hadrurus hirsutus (Wood). THORELL 189;
1893:373. WILLIAMS 1970e:6-9.
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Hadrurus emarginaticeps (W00d). maRrx
1899:188
Hadrurus thayeri sTAHNKE, 1969:62-65; 1974:127.
and mesosomawith

dark olive central color, thislaterally bordered
by yellow; region anterior to ocular tubercule
yellow, dark pigmentation does not extend to
lateral ocelli; metasomal segment V with con-
trasting dark pigment, this most noticeable

pedipalp palm light yellow with light red-
dish fingers; body otherwise light yellow;
pectine teeth 28-35 in males, 22-27 in females.
M etasoma of most individuals with space be-
tween ventromedian keels, without setae, no
segment with more than 5 such setae; telson of
adult male lacks externally visible dorsal glands
at base of aculeus; internal surface of pedipalp
palm with about 2-6 long setae; metasomal seg-
ment |11 not hirsute.

Similar to dark phase Hadrurus
but differs as follows: reduced pectine tooth
count in both sexes; femal e tel son more hirsute;
hairs on female metasomal segment V relatively
longer (30-35 percent of segment depth); dorsal
surface of male telson slightly more hirsute;
adult male lacks visible dorsal telson glands at
base of aculeus.

TYPE hirsutus, lectotype (fe-
male): USNM, S-6 (Jar 2); "Lower California,
J. Xantus de Vesey."

Buthus emarginaticeps: USNM (lost); "L ow-
er California, J. Xantus de Vesey."

Hadrurus thayeri, holotype (female): ASU,
No. 68-814; 8.5 km NE Cabo San Lucas, Baja
California Sur, Mexico, Z.L.and
D. Thayer. Allotype: ASU, No. 65-0912; Las
Cruces, Bgja California Sur, Mexico, 29-1V-
1965, A. Perez y Espinosa.

DISTRIBUTION.—La Paz south to Cabo San
Lucas.

REMARKS—In the U.S. National Museum
there are two specimens in the type collection
for this species. One specimen is labeled "Type
number S-6, jar 2" bearing the data "L ower
Cadlifornia, J. Xantusde Vesey" and isafemale.
The other specimen islabeled "Camp Y uma,
Dr. Abbott," bears alabel "Type," and is also
afemale. The specimen numbered type S-6is
herewith designated as lectotype. This specimen
agrees with Wood's original descriptionin lo-
cality data, collector, and Wood's description
"dorsum very dark reddish brown . . . penulti-
mate caudal segment 