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INTRODUCTION 

The scorpion fauna of South West Africa, ewe- 

cially the litoral, region, seems to be still vew in- 
compIeteIy known. 

In the foIIowing pages a new sand-living scorpion 
fmm the Namib Desert is described which is prob- 
ably the first scorpion of  the family Scorpionidae 
with well marked psammophiIe characters to  be 
recorded although these are known in a number of 
dune scorpions of the family Buthidae from Asia 
Minor, Transcaspia and North Africa. 

Thesc so-called '%ddaptations'hcan be seen in an 
extreme form in the h'arnib scorpion Protophthal- 
mus where the anterior legs are completely fringed 

with a brush of setae, the claws of the legs are 
longer than in any known scorpion and the pectines 
and their lamellae drastically reduced in size and 
number. It is hoped that some observations on the 
biology of this scorpion wiII be made in the near 
future; they should prove to be of the greatest 
interest. 

The opportunity has been taken here to present 
some notes on two other littIe known forms of 
O@stho;ohtha.lmus from the Namib and to describe 
two new species from Ohopoho in the Kaokoveld 
and from Rehoboth respectively. 

I tender my warm thanks to Dr. C. Koch and 
Mr. E. Holm of the Namib Desert Research Station 
at Gobabeb, where the discovery of Protophthalrnecs 
was made. 

I am also extremely grateful to Mr. Gerald New- 
lands of the Transvaal Museum Pretoria, for sending 
me a number of little known forms of Opiathoph- 
thalmws from South West Africa and for the phote- 
graphs which comprise Figure  4 of this paper. 

Family SCORPI0NII)AE 

P R O T O P ~ A L M U S  gen. nov. 

C'arapace much longer than wide. median eyes 
well in front of the middle, almost twice as far 
from the posterior as from anterior margin. 

 leg^. The two anterior pairs flattened, with a 
regtrlar linear series of very long slender setae and 
some shorter clavate setae, Fig. 1 fi, on the posterior 
and anterior edges of the five distal segments, being 
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106 DR. FETZSlMOSS COl'IME3TORATIVE VOLLYVlF. 

more or less equally developed on thew. Fig. 1 c: 
the lateral flattened surfaces of thcsc lcgs quite 
smooth and without setation. Outer claw of Icg T 
only a litlle more than  half the length of the i n n ~ r ,  
those of Icg IV much longer than the  tarsus jtself, 
equal and almost s t r a i ~ h t .  Fig. 2 f ;  tarsi with 
reduced latcral lobes, these somewhat rounded, 
1-esemhling those of the Scorpioninae rather that1 

the Ischnurinac, the i n n ~ r  with 3-5, the outer with 

1-2 long slendrr cylindrical spines : superior lobe 
very short ; posl-tarsus obsolete, represented by a 

small rounded projrction lacking a claw (Geh- 
stachel); inferior surfaccs of all tarsi without rows 
of spines, these r~placed by long setae. 

P ~ c f i n ~ s  much reduc~d.  sinlple, e x t r ~ m ~ l y  srnal l 
relative to Ihe srernum and operculum. Fig. .r' h-d. 

with 1-3 t ~ p t h ,  these cxtrprnely larpe relative to Ihr 
r r m a i n d ~ r  of the pcctine. 

RK.W,I RIIS O X  T H E  RELATIONRHIPS 
OF T H E  GEYL'S. 

The genus is certainly a member of the Scor- 
pioninae rather than  the Ischnurinac which. with 
Ihc cxccption of t h ~  rt~picolous Ecnus JJndogenes. 
arp not represented in Soul h Wcst Africa ; it is most 
clasely wlatcd to the group of Opisiliophthnlmt~s 

represented by 0. i t -nJ~lbwgi  tThorcl1) in whiclr the 

anterior legs carry a brush-like row of sctac instead 
01 spines and thc cyes arr morr anteriorIy situated 
rhan in other species of Opi~t7tophtJtcrln11r.r; in l r n 7 r t -  

bwg i  and allied syccirs h o w r v ~ r  I hp brush-like 
structure. though in general resembling that found 

in P?hotnj/lttlrnIl~tus, is much lcss strongly developed ; 

t h ~  sPIac arc much shorter, less regular and arc  
confined to t h p  tibia and protarsus (basjtarsus) 

instead of bcing equally developed on thp f iv t  distal 

Both shore ~Iavatc and long s l ~ n d r r  sctac, d ~ v e l n p ~ d  

on bolh sidcs of the second pair nf lcgs. are  also 
charact erislic of certain litoral genera of Solifrigae 
in South West Africa, e.g. ProsoIrlrgn and 17fetn.eo7- 

plrga. Fig. I n :  rhey also acctlr on the same leg 
in Snuth African genera of Ihe largely nrcnico- 
lotts Hcxisopidat. where I he legs and body are much 
recluccd and inci-a3saI e (il/ros.?aln~des.~n, C?rc'?,~!)~llb. 

H~n. l . sopws) ;  as far  as I am awarp they are  nnt 
found in thc two N o r ~ h  African families, Galendida~ 
ancl Rhagodidac, many of which occupy the samP 

dcserf binrypr as thc South 13'1)st African genera 
lncntinncd abore. 

T ~ P  characters which distinwish this scorpion 
from C>]~?slllol~htfirrlnlris a r r  for the most part ncEa- 
tivc nnrs. It is neteu~orthy that not only is thcrc a 
~cnc ra l  absmce uf granulation throu~hout the entirr 
body ( t h e  caudal segments have some w ~ a k  granul- 

a t ion)  hut sti-ong conical spines are lacking on th<,  
tarsi of all the legs, only rhc. lateral lobes be in^ 
prnvided with some rather uvak  modified ones. thc 
rows nf spines always presctit on thp inferior sur- 
faces of thp tarsi in O~~(l i . r t i top l t thr~ln~~t~ being ahsen I 
or replaced by bristles and selae. Fig. 2 1-!I. 

The strong reduction of the superior tarsal lobrx 
ni the lrgs must alaa be regarded as a primit ivrx 

character as well as Ihe ahsencc of a post-iarsu!: 
i n  thc form of a small inferior or third claw (Gc?h- 

srachcl). Birula 11926. p. 62) remarks that the  
first named structurp is aIsn  p]-actically absent in 

the  Carbonifcrous scorpion Eohi tJlus Frilsch a5 
wcll as jn thc sand inhabiting species af ~ h c  Trans- 
caspian and Pcssian drserts, Liohut?! r4.u kpss7e?.i 

Rirula and Ple,qint)?ltl~acs ] ~ ( I I ' I x ~ o . ~ ~ F ( . T  POCOC~. 

T ~ P  most striking nrgativc character is perhaps 
thc r~duct ion of the peclines which arc composed 
of a fcw small and simplc segments while the teeth 

arr drasIicaJly reduced in number and havr only 
a few sensory Tubules. Thc role of the pectines and 

their importancr as sensr organs must hc grcatly 
rpduccd in this scorpion : thrrc  can be littlc doubt 
that i hrre is a connection be tw~en  this and thr 

ecological. Sackgrnund of i hc animal which has 
adopted a psarnrnophilous habit of life. 

Hewitl sezarded Ka-l'asbergin as the most prim- 

ltive t-tlember of the Snuth African Bulhidae w h i l ~  
Lisl~omnmn and P,ntophb.Jrnrn~?rs are  deubtless the 

most. pr imi t iv~  of the South African Scorpionidat-. 
It is prohably not chance that t l r r r~ n l  the four 

scorpion grnera prcrrliar to the South African region 
arc found in Soulh IITcsT Africa; all of them are  of 
small s i x  and with n reduced number of pcctinal 
fctth. 

11 charactcl- which srpnrates P l a f n p h t h n l n ~ v s  
fmm a11 spccics of 0pi .r thoph t hnh-rlrrs. Ihc position 
of the Pyrs far forward on thc carapac?, was also 

rcgarded by Pfcwitt (1925. p. 258)  as primitive. 

i v h i l ~  Rirrlla rncntions that this feature is found in 

hfs psammophilous species Psi7lr1n1ohztth~tx znr?rd?lj/i 

from the sand drsrrts of Turk~sean 11911, p. 53). 

Prr~fophfhaln~wx must then he ronsidrred as bein:: 
mow primitive than O]~is fho /~kIhn/n l r t s  which is 
itself morc prirnitjv~ than the twn African gPnPra 
of Scnrpionina~. Xrorpio in North Africa and Pon- 
{Fill u s  in Cenl ral Africa. 

PROTOPHTII.%I,JTUS HOLJIY SIP. nrrv. 

(Figs. 1 r-d and 2 a-/.\ 

H o l o l ! ~ p ~  P, parat ype P. Gobah~b .  South W ~ s t  
Africa, collcctcd by E. Hnlrn, JUIIC, 196R. The twn 

fcmale sp~uimcns, prbesumably adult, were found a t  
I he fool of a sand d u n e  near gravelly patches nf an  
intcr-dune valley. 

Cololrr in general yellow. abdominal t~rgitcs Iight 
olive grcrn, caudal s e p e n r  TV light brown. V dark 
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SCIENT. PAP. NAMXB DESERT RES. STN, NO. 48 

Figure 1: a, Leg. I1 of t h e  Solpugid, Meta.aolpugn pictn (Kraepelin); 

h, Rasitarsus and tarsus of leg I1 of the psammophile Transcaspian scorpion Liobzrtlucs kaqsleri Birula, from 
above; 

c, Ieg I of Prolophtltn?m?cs ho7ml; sp. n., hoFotype P ,  from the side and below; 

d .  two bacillirorm setae o i  the  basitarsus enlarged. 
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DR. FITZSLMONS COMMEMORATIVE VOLUME 

Figure 2: Protopl~thnlmufi holmi sp. n. 

cr, Carapace; 

b, sternum, genital operculurn and pectines of holotype; 

c, d,  left and right pectines of paratype; 

e, a pectine enlarged to show setaI arrangement of ventraI surface: 

.f, tarsus IV, hteral view; 

g, tarsus IV of OpisthopRthalmzts wohlbergi IThorell) , ventral view, 
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brown; fingers of hands reddish brown; inferior 
surface of trunk yeIIow, Iegs pale yeIIow. 

CarapaceJ Fig. 2a, quite smooth and shiny with 
a few small indistinct rugosities; a weak median 
groove present; median eyes in the middIe of a 
black pigrnented spot, twice their diameter apart, 
the superciliary ridges very weak; chelicerae with- 
out a stridulatory mechanism, the area occupied 
by this structure in O~isthophthalmus greatly 
reduced in size, with long weak unmodified setae. 

Abdomen. Tergites quite smooth, with close-set 
microscopic punctures, the last segment with scatt- 
ered dust-like granulation at the sides; all sternites 
quite smooth and shiny, their posterior margins 
with numerous weak setae. 

C a U  without well-defined keels, the upper sur- 
face of I and II with scattered dust-like granulation 
at the sides; the dorso-median and dorso-lateral 
crests of 11-XV represented by rather irregular rows 
of very small weak granules; sides of XV evenly 
covered with minute granules; only the inferolateral 
keels of V distinct, composed of a regular straight 
row of 25-30 small tooth-like granules, its inferior 
surface evenly but not thickly covered with minute 
granules. Vesicle Iong and slender, the acuIeus not 
much shorter than the bulb, with a few minute 
granules inferiorly a t  its base, otherwise smooth 
and shiny, the inferior surface with fairly numerous 
lung, fine setae. 

Pedipalp. Humerus and brachium smooth and 
shiny above with very weak supem-anterior crests 
composed of a few small obsolete granules; superior 
surface of hand fairly convex, shiny but covered 
with minute granuliform tubercles; no vestige of a 
finger keel or a keel separating the upper and 
Iatwal surfaces; ventral surface of hand quite 
smooth, shiny, inner and outer boundaries of the 
hand sharp, their edges defined on each side by a 
very regular row of about 22 smalI equal-sizd 
granules, the row of the inner side merging with 
the immovable finger distally; hand-back distinctly 
longer than width of hand, fingers short, only a 
little longer than hand-back. 

Legs. The two anterior Iegs with the segments 
from prefemur to basitarsus compressed, seen from 
above the anterior and posterior margins of these 
segments (especially in tibia and basitarsus) form- 
ing a fairly sharp weakly chitinized edge on which 
a single serial row of long stiff setae is implanted, 
the whole wjth the appearance of a regular brush- 
like structure, Fig. 1 c ;  most of the setae long and 
finely tapering but those on the dorsal surface of 
tibia and basitarsus thickened and baciIlifonn, some 
slightly clavate in distal half and bluntly rounded 
at  apex, Fig. 1 d;  the flattened surfaces of these 
legs quite smooth except for a few weak setae. 

Claws of legs Iong, sIender and straight, the outer 
(posterior) claw of tarsus I only a little more than 

half the length of inner, this discrepancy becoming 
progressively Iess in tarsi II-TV, those of fourth leg 
the longest (almost 115 times as long as the tarsus 
itself) equal in length; tarsi withaut rows of spines 
below, these replaced by Iong setae; lateral lobes 
feebly developed but usually with 4 inner, 2 or  3 
outer long cylindrical spines, Fig. 2 f .  

Pectines much reduced and simpIified, not divided 
into lamellae by sutures except rather indistinctly 
at distal apex; the ventral (exposed) surface with 
fairly numerous long fine setae springing from 
large sockets, Fig. 2 e; 1 pectinal tooth on each side 
in the holotype, Fig. 2 b; 2 and 3 in the paratype, 
Figs. 2 c-d; the sensory areas not clearly outlined, 
the sensory tubules few in number, small and irreg- 
ularly arranged. 

Dimensions. Total length 45, trunk 22, tail 25; 

length-width of carapace, 8-6; hand-back 4.1, width 
of hand 3.4 mm. 

According to Mr. Holm" report, the two specimens 
were collecied approximately I mile south of the 
Kuiseb river-bed, between the caravan and the so- 
called "fossfEked dun&', on June 23 and June 24 dur- 
ing 24 hours of hourly census. They were found 
between 1500 and 1800 hours, being active on the 
surface just when the dominant primary species of 
that specific micro-habitat and time, viz. SEmocara 
phalungiuln (Tenebrianidae, Adesmf ini) becomes in- 
active. These tenebrionids sleep on the surface and 
would copstitute a easy pmy for the scorpion. The 
one scorpion was found in a shallow, typical oval 
and slanted burrow in Ioose dune sand temporarily 
semi-consolidated by high air moisture. The spe- 
cimens were colIected during an extremely cold speII 
during the period of the first winter east winds. 

Temperatures at time and place of collecting 
specimens were : 

Time and date 

Temp. Temp. 
%Cm y i r m  
above below 

surface surface 

In burrow: 18.15 hr.. 23-6-1968 - 
On surface: 15.00 hr., 24-6-1968 23.8 C 29.3 C 

17.00 hr., 24-6-1968 29.7 C 22.2 C 

The micro-habitat Is described as "dune-foot" (i.e. 

the transitional area between solid dune slopes and 
inter-dune valleys) which in this particular area 
is expectionally wide. The sand is a mixture of dune 
sand and coarse quartz sand, with patches of  occa- 
sional quartz pebbles. Vegetation consisted of sparse 
remains of XtipagrostB grasses of previous rain 
seasons; no green vegetation in the environment. 
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110 DR. FITZSXMONS COMMEMORATIVE VOLUME 

A very small, pale pink specimen taken at the foot 
of another dune about a mile from the type locality 
by Mr. E. Holm is undoubtedly a young stage of this 
form ; it does not differ in any way from the adult 
except that of size; pectines very short, wjth 3-4 
teeth. Total length 19 mm. 

A NOTE ON THE PSAWMOPHILOUS HABIT 
IN SCORPIONS 

A number of scorpions have been recorded as 
being psarnmophilous in habit and various specializa- 
tians appropriate to this manner of life have been 
described in them; although exact observations on 
the habits and ecalogy of sand or dune-living scar- 
pions are few, it is presumed that, as stated by 
Gertsch and Alldred in their paper on the scorpions 
of the Nevada Test Site, "some species lie buried in 
the sand, by this activity pattern they escape the 
heat of the day" (1965, p. 1). 

In the Buthidae, digging in sand is carried out 
with the three anterior pairs of legs which rapidly 
throw the sand backwards while the body is sup- 
ported and raised above the substratum b y  the 
pedipalps anteriorly and the fourth pair of legs 
posteriorly. This is iI1ustrated by Pavlovsky in the 
case of Lwbuthzts k s s s l d  Birula and his drawing 
of the process is reproduced by Werner (1935, p. 247, 
fig. 301); i t  is probably the method of digging 
employed by most Buthidae aIthough in some cases 
(Bzdtitus australi? ccitrina) the pedipalpi may also 
be used for scooping sand. 

Up t o  the present no scorpions in southern Africa 
have been observed to practise such a habit and no 
structures which could be correlated with a psam- 
mophilous manner of life have been described in 
them. 

The most conspjcuous modification in sand-living 
scorpions is the lateral compression of the two or 
three anterior pairs of legs and the provision along 
the fairly sharp edges of some segments of a serial 
row of long stiff setae or bristles forming a comb 
or brush-like organ. Rather exceptionally a sirniIar 
structure is found in a single species of the family 

is it carried to such extremes as in Protaphtlmlmus; 
nine of them belong to a single large family with a 
world-wide distribution, the Buthidae; one to the 
smaIl neotropical family Bothriuridae, while Pro- 
tophthalmus is a member of another Iarge old-world 
family with its head-quarters in Africa, the Scor- 
pion jdae. 

In many desert scorpions the habitat is either 
sandy or with a hardened barren surface of clayey 
soil and some rocks or stones of various sizes are 
often available. In the case of Protophtllalm~s how- 
ever the substratum is entireIy dune sand, without 
rocks, stones or scrub vegetation to provide even 
a modicum of shelter. Though nothing is yet known 
of its background, the weak slender claws and 
strongly reduced spination of  the tarsi in P. holmi 
makes it very improbable that thjs scorpion would 
be able to excavate burrows in  firm hard soil. 

A brief account of the sweep-like modifications 
of the legs and various other characteristics of 
psammophilous species from Turkestan, Arabia, 
Iran and North Africa would not be out of place 
here for purposes of comparison with the South 
West African form; in all except one of these 
examples the genera are themselves peculiar and 
monotypic. 

1) Apistobuthus gterygocerus Finnegan 1932. South 
Arabia. 

In this peculiar Buthid genus brushes occur on 
the three anterior pairs of Iegs but only on the 
tibia, basitarsus and tarsus (1932, fig. 2, p. 94) ; 
they are much less strongly developed than in PTV- 
tophtJmlmus; the three distaI segments of these legs 
are flattened; the claws of leg IV appear to be 

long, slender and straight (loc. dt .  fig. 8) ; the 
upwardly curved anterior half of the carapace( loc. 
cit. Text fig. X )  may also be a psarnmophilous 
character. According to Finnegan Apiatobuthus is 
most nearly related to Plesinbuthw, a genus which 
possesses the same modifications of the anterior 
legs. 

2) Trichobuthus grubZ& Vachon 1914. Algeria. - 
Vejovidae, Vejovis hirsuticccuda from California, 
where a thick brush of long soft hairs is found on In the three anterior pairs of legs the "articIe 

the ventral surface of the ( G ~ ~ ~ ~ ~  and All- median" Ibasitarsus) is laterally flattened, its dorsal 

dred, 1965, p. 8, fig. 13) ; though occupying a crest provided with long hairs in the form of a 

different position it probably serves the same pur- comb, The granulation in general appears to  be 

pose as the brushes on the legs of the desert scar- weak- The claws of leg are elongate, slender and 

pions of the Old World. almost straight. 

The writer after search through the literature 
Liobuthus kessl& BimIa 1898, Ashqubad 

has been able to find ten other species in which 
(Aschabad) Turkmen, Transcaspfa. 

these modjf ications occur though there are doubtless 
a number of others which have been overlooked. The author in a later paper (1926, p. 61) gives 
The sweep-like structures of the anterjor Iegs is a figure of the protarsus and tarsus of  the second 
developed to a greater or less extent in these species, leg, reproduced as Fig. I b in this paper. The first 
varying from one to another, but in none of them three pairs of legs from femur to metatarsus (Birula 
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says "femur and metatarsus") are provided with 
stout setae (Borsten). The pectines of the P are 
remarkably short and "erreichen nur kaum die 
Halfte des ersten Bauchsegrnentes" but the pectinal 
teeth are fairly numerous 14 ( Q  ), 21 (A). The 
granulation of the trunk and cauda is in general 
reduced or obsolete, the sternum relatively elongate. 
Vachon has recorded examples of the species from 
Iran (1958, p. 425) and makes the following mm- 
ment "Ies pattes ambulatojrcs, surtout Ies 3 pre- 
mieres paires, sont tres nettement "adapt&s" ou 
fouissage et en baIayage du sable; des tarses sont 
t s s  aplatis et ont une rang& de longyes soies 
formant pcjgne". 

remarks that this specjes, the "dune scorpion". 
frequents the banks of rivers and the margins of 
t he  sea but is found exclusively on a sand dune 

substratum to the south of Mogador. 
Although the fact is not mentioned by Pocock 

in his description, the tibiae of the anterior legs, 
judging by his figure of the whole animal (1889, 
PI. XV, Fig. 41, appear to be somewhat flattened; 
these legs also have a serial row of rather short 
setae on both sides of the segments from f~rnur to 
tarsus. 

8 ) PZe.~iobutJr.us parud.oxus Pocock 1900, 
North Baluchistan. 

Although its ecological background is not men- 
4) ButFtiscus bicuZcaratw Birula 1905, Tunisian 

tioned the psammophile characters of this scorpion 
Sahara. 

are clearly described and figured by Pocock: "Pro- 

According to the author there are 4-5 long setae 
arranged in a sow on each side, only on the tarsi: 
the tibia and basitarsus is flattened in legs 1-111: 
granulation is reduced, being very finc and dense 
but absent an the carapace. 

Vachon (1942. p. 420) says of this species: "artf- 
cles distaI et median des tarses des pattes 1-3 aplatis 
et rnunis de soies longues formant pelgne". Thus, 
as in all other psammophilous species, a brush of 
s t i f f  setae is not found on the segments of the 
fourth leg. 

5 )  Anomalobuthw nkkmcrsi Kraepelin 1900. 
Bokhara, Turkestan. 

T have not been able to see Kraepelin's original 
description but Vachon (1958, p. 426) says it occ- 
upies the same biotype as Buthbcus, Lbbut?~esa and 
Pmmmo buthus. 

6 )  Psammobuthus ~arur lnp i  Birula 1911. Turkestan. 

Bimla (1911, p. 69-74), says that in this species, 
which is found in the interior sand deserts of 
Turkestan, the median eyes are shifted forwards 
beyond the middle of  the carapace (p. 70); the 
tibiae and basitarsi of all the legs are flattened, 
the basitarsi of  I-III on the outer expanded margin 
with 7-9 fairly strong setae; "die Tarsen sind mit 
wenig gebogeien (nicht hakenformigen) Klaoen . . . 
bewaffnet" (p. 72). In the last named character 
the species agrees with a number of South West 
African members of the genus Opist7top?ttlmEmecs 
living in the sand dunes of the litoral, 0. flavescens 
Purcell, Eongkeps Lawrence and c h ~ s i t e s  Lawrence. 
The shifting forwards of the median eyes may also 
be a characteristic of psammophjlous scorpions, 
of course particularly marked in Prot~phthalrnas~ 

7 )  ButV~us athntb Pocock 1889, Mogader, Mamcco. 

The form is regarded by later authors as a sub- 
species of Buthu ocdtanus. Vachon (1951, p. 260) 

tarsus of Ist,  2nd and 3rd legs strongly depressed 
with sharp fringed posterior edge; tarsi also depres- 
sed, though to a lesser extent, and hairy: claw 
lobe (superior tarsaI Iobe?) very short and tuber- 
culiform; cIaws very long, nearIy as tong as the 
tarsus and nearly straight'" (p. 43). 

9) Bulrhus austmlk citrina ( H .  k E.), Egypt. 

Lankester (1882, p. 95) remarks on the sand living 
habits of this scorpion under the name of Prionurus 
citrinm and includes a description of the manner 
of digging which differs somewhat from that of 
Birula's Liabzrthm kessleri. In citrinus the pedipalps 
as well adthe three anterior pairs of legs are used 
for throwing the sand backwards, while in kessleri 
only the Iegs are used for this purpose. 

10) Brachiostemzess eh?+mtbergi (Gesvais) , 
Chile and Peru. 

Pavlovsky in his paper of 1924, p. 128, draws 
attention to Kraepe1in"s figure (1899, p. 191, fig, 

60) and surmises that this species may also have 
modified structures on the anterior Iegs in accord- 
ance with a life on sand. Kraepelin (loc, cit.) in his 
description of the genus says "Tarsenendglied.. . 
auf dem Riicken mit kamrnformigen Wimpern. Geh- 
stachel gran". 

To sum up, the flattening of the anterior legs 
and the brushes of serially arranged stiff setae is 
evidently a character held in common to a greater or 
less degree by a11 the psammophilous species of 
scorpions which have been cited in this paper. There 
appears to be little essential difference in the struc- 
ture when found in the Buthidae and Bothriuridae 
as represented by the ten non-South African species, 
and the Scorpionidae as represented by the singIe 
South West African species of Protophthalmus 
except that the sweep-like structure is much more 
strikingly developed in the latter. I n  some Buthidae 
it is found on the three anterior legs but in Protoph- 
thalmus is strictly confined to the two anterior ones. 
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In the Buthid and Bothriurid species it is usually area almost completely smooth, shiny, rest of 
limited to the two distal segments of these legs or carapace with smaIl rather sparse widely separated 
to the tarsus alone; in Liohthus it ranges from the manules. 
femur to metatarsus, in Buti~iscw and ~ ~ i s t o b u t h u s  
on the tibia as well as the two tarsal segments; 
although the tibia and distal segments are flattened 
in Buthixcus, only the tarsi are provided with 
modified setae ; in Ldobuthus and Trichobuthw they 
are implanted only on one side (the anterior or 
dorsal edge). 

A reduction in the size of the tarsal lobe of the 
fourth leg is characteristic of LEobuthus and Plesio- 
htltm according to Birula I1926, p. 62). Tn another 
species on the other hand, such as Trichobuthus 
gmcblwi Vachon, it is extremely large (Vachon 
1941, p. 343, fig. 14); in South West Africa the 
litoral species O ~ t h o p h t J t a l m ? ~ ~  flavescena Purcell 
differs from all other species of Opisthopht7talmus 
in the great size of this lobe; the median eyes on the 
other hand, lie far back on the carapace. 

The shifting forwards of the median eyes is a 
characteristic of at least one genus of psammophile 
scorpions, Psummobu t h w  Birula. 

A straightening and elongation of  the claws, 
especially those of the posterior legs, is a feature 
of Apistobuthus, Psammobutl~us, Plesiobuthus and 
Trich,abut?tus as well as a number of  species of  the 
genus Opisthophthalnaus inhabiting sand dunes in 
South West Africa, adustus, Zongicqs and ci~rysites. 

Reduction of the pectines has been noted only in 
M o b u t h t ~  where the pectinal teeth (lamellae), unlike 
those of Protaphthalmus, are fairly numerous. 

Granulation of the trunk and tail is in general 
diminished or represented often by a shagreen of  
minute granules while absent on some parts of the 
exoskeleton; such a reduction has been noted in 
varying degrees in ButhLrms, Apistobuthw, Lio- 
Buthus, Psammobuthus ( 7 )  and Plesiobuthw. 

Genus OPISTHOPETHALMUS C. L. Koch 

OPISTAOPHTHALMVS VXVIANUS SF. nov. 

Eolotype, 1 P ,  Gebiet of Rehoboth, South West 
Africa, Albany Museum, collected by H. W. Bell- 
Marley (N. 82251, December, 1932. 

Colour in general clay yellow; an anterior V- 
shaped portion of the carapace distinctly lighter 
than the rest; chelicerae light reddish brawn; 
tergites a little darker than the remainder except 
for a narrow yellowish median band, a posterior 
marginal band also lighter; sternites a Ijttle darker 
in the middle of each; hands a Ijttle darker in the 
middle, fingers light orange, legs yellow. 

Carapace a little longer than its posterior width, 
its length equal to caudal segments I and 11 with 
1/5 of 111; anterior margin quite straight: interocular 

- 
Abdo~ome~s. Tergjtes with fine dust-like granulation, 

VX and VII with some large ones at the sides; aP1 
sternites except a small anterior part of I uniformly 
covered with large round contiguous tubercles, those 
on segments IV and Y tending to become trans- 
versely elongate, those on the posterior half of V 
most elongate and larger than the others which are 
of almost uniform size throughout. 

CaucZa. Caudal segment I wider than long, the 
superior keels represented by an iI1-defined row of 
5-7 granules, those of I1 by a more regular row of 
7-9 granules; dorsal surface between the keels of 
all segments smooth, but a few granules on I; seg- 

ments I-TIT entirely rounded below, without keels, 
uniformly covered with large shiny granules similar 
to those od the sternites, those of I in 7-8 imguIar 
transverse rows; infero-lateral keels present in III 
and TV but very weak and irregular; inferior surface 
of V sparsely but fairly uniformIy covered with 
large sharp, saw teeth, the dorso-lateral keels 
irregularly duplicated, the dorsal surface between 
them smooth and shiny. Vesicle shorter than seg- 
ment V but subequal in width, a few obsolete 
granules at extreme base inferjorly. 

Pedipalp. Outer and inner margins of hand fairly 
strongly pilose, outer and upper surfaces not forming 
an angIe, separated by a finger keel which is only 
present in distal half where it is composed of 
smooth conflucnt granules ; superior surface of hand 
uniformly covered with distinct, we11 separated shiny 
granuIes of different sizes, not a31 of them round; 
accessery finger keel composed of an irregular row 
of separate granules; hand-back about two-thirds 
width of hand. 

Pectinea. Basal 2/5 of scape free of teeth, the 
base not angular, 14-14 teeth. 

Legs. Claws equal sized, we11 curved, superior 
lobe not much shorter than lateral lobes, both 
internal and external lobes with 4 spines, inner side 
of tarsus with 4, outer with 0 inferior spines. 

Dimensiom. Tail 42, trunk 33.5, total Iength 75; 
length of carapace 12.5, width 11.5; width of hand 
9, hand-back 6.5 mm. 

The species keys down to granicauda Purcell in 
Hewitt's p u p  I but the granules of the sternites 
and caudal segments are much finer in granicauda 
so that these surfaces appear granular while in 
vivianus they are composed of very much larger, 
transversely elongate, shiny tubercles which are 
distinctly separate and far fewer in number; in their 
size and number these granules resemble pith and 
setifrons Lawrence rather than granicauda. 

It belongs to the pictus group but differs from 
@ctw in the wider hand, somewhat smaller granules 
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SCTENT. PAP. NAMIB DESERT RES. STN, NO. 48 

Figure 3: Op b t l ~ o p l ~  thnlmru picttls ~r iwo-curinalids 
subsp. n. P.  

a, sternite V of abdomen; 

b, caudal segments I and 11, ventral view. 

of the sternites, the fewer pectinal teeth (a much 
larger proportion of the pectines untoothed at the 
base), and the lighter colouring; the granules of the 
inferior surfaces of caudal segments I and E are 
not arranged in four rows, with the two median 
ones very irregular, but are uniformly distributed 
over the whole of these surfaces. From setifrom 
it can be distinguished by the carapace which Is 
longer than wide instead of the reverse, the larger 
number of pectinal teeth, the antero-inferior crest 
of pedipalp humerus being reguIar and strong as 
in pictus, with 9 distinct: granules, the absence of 
inferior median or lateral keels on caudal segments 
T- W. 

The species is named in honour of my friend and 
colleague of  many years, Dr. Vivian FitzSimons. 
South Africas' fowmost herpetologist. 

OPISTHOPRTHmS PICllCUS 

h7GRO-CARINATlJS ssp. nov. 

Figs. 3 a, b and Plate T 

N a b t y p ~  l P ,  30 miles S. of Ohopoho, Kaokoveld, 
South West Africa, collected by A. van der Merwe, 
December 1967. 

Colour. Carapace yellow with some ill defined 
blackish markings, the most conspicuous being a 
U-shaped figure, the base of the U just behind the 
median eyes, the arms extending to the lateral eyes 
on each side; chelicerae blackened except a t  their 
bases. Tergites dark bmwn, a narrow posterior 
margination and some indistinct spots, yellow, the 
posterior half of Y also yellow; whole of inferior 

surface pale yellow, but sternite V light brown; 
tail in general yellow but the keels, especially the 
inferior ones, strongly blackened; legs pale yellow, 

pedipalp yellow but all the keels black, Fig. 4 a, 
while the bIackened individual granules of the hand 
surface give it a spwkled appearance; the fnner 
and oyter edges of  the fingers bIackish or reddish 

brown. 

Carapace a Ijttle longer than wide, median eyes 

a littIe more than 3% times as far from the anterior 
as from the posterior margin; a dearly defined 
anterior fork; granules weak, small and well separ- 
ated, interocular area quite smooth except for a 
few granules bordering the median groove and some 
dust-like ones enclosed by the anterior fork, anterior 
margin very weakly incised in the middle. 

Abdomen. Tergites fairly uniformly covered with 
minute dust-like granules giving them a finely 
shagreened appearance; last tergite laterally in 
posterior haIf with inconspicuous granules not much 
larger than elsewhere. All sternites completeIy 
covered with large, shiny, closely packed or con- 
tiguous granules, Fig. 4 b, except anterior to the 
stigmata1 slit in segments I and IT, those of I-m 
round, of W becoming transversely elongate, a 
quadrilateral area in the mid& of V with still 
larger granules considerably wider transversely than 
long, Fig. 3a. 

Cauda. Segment I distinctly wider than long, as 

wide as long. No continuous inferior keels, these 
represented by rows of  separate granules, the infera- 
median keels of I and n, Fig. 3b, consisting of very 
irregular rows of smooth, shiny and transversely 
elongate granules, especiaIly in I where they are 
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Figure 4: O p i ~ s t i ~ o p ~ ~ t h a l m ~ ~ s  pictlls ~sigln-rcrrr$?nt~tx subsp. n. 

Holotype P. 

Left, dorsal, right ventral view. 
(photo: G .  Newlands). 

3-4 times as wide as Iong (0.2-0.8 in transverse 
measurement and df stinctly larger than the largest 
similar granules of stemite V) ; the infero-lateral 
rows consisting of much smaller, more rounded 
granules, some a little longer than wide, especially 
in I ;  areas between the rows and the lateral sur- 
faces of all segments smooth or with a few small 
scattered granules; inferior median keels of III and 
TV consisting of irregular rows of coarse round 
granules, Y lnferiorly with 3 rows of  strong tooth- 
like granules some others scattered between these; 
vesicle below at its extreme base with a few small 
granules. All caudal segments quite smooth dorsally, 
superior keels of 11-IV consistjng of distinct rows 
of tooth-like granules, the posterior one somewhat 
enlarged, more so in IV; superior granular keels of 
V strong but irregularly duplicated in basal half of 
segmenf; middle of the lateral surface with a 
distinct row of about 10 granules in its basal half. 

Pedipalp. Dorsal surface of humerus with a few 
minute scattered granules in the middle, same 
larger ones near the posterior crest which is a row 
about 12 large granules ; dorso-anterior crest absent, 
represented by a strip of weak granuIes differing 
in dze, inferior surface with a weak anterior, strong. 
posterior row of granules. Hand convex, the outer 

surface not or hardly separated from the dorsal 
surface by the finger keel which is low with k e g -  
ularly duplicated granules, an ill-defined accessory 
keel; surface or hand entirely covered with fairly 
large, mixed elongate and round, almost contiguous 
tubercles; outer margin of hand bounded by two 
regular and parallel rows of granules, the lower (of 
about 16 granules) defining its outer edge; hand 
about l 1 . j  times as wide as hand-back. 

Legx. Protarsi of anterior legs as in the typical 
form: tarsus I11 and TV with 5 inner and 0 outer 
spines inderiorly, 4 spines on both of the tatera1 
lobes. 

Pectines with 15-15 teeth, its basal fifth untoothed. 

Di?nmrsions. Length of trunk 39, of tail 47.5; 
width of carapace 12, Iength 12.8; hand-back 8, 
width of hand 10 mm. 

This form is certainly closely related 2 0  0. @ctus 
Kraepelin but can easily be distinguished by its 
much lighter colouratian, the background being 
yellow contrasting strongly with stripes of black 
pigmentation, mostIy on the keels. This colouring 
is quite different from the uniformly dark colouring 
of  p k t w  but the Kaokoveld form aIso differs in a 
large number of minor characters when compared 
with specimens of picEv# from Port Elizabeth. 
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The granulation of carapace is stronger, the 
tergites finely shagreened, not smooth and shiny: 
the tuberculation of the sternftes is distinctly 
stronger, corresponding in its degree of coarseness 
with the male of pictus where it is much stronger 
than in the female. Hand of pedipalp considerably 
narrower, the dorsal and outer surfaces continuous 
and not sharply separated by the finger keel into 
two opposing surfaces, the outer margin with two 
separate parallel keels of distinct granules (a single 
smooth keel in pictus) ; the inner side of inferior 
surface of the posterior tarsi with 5 instead of 4 
spines. 

The form can be further distinguished by the 
granuIation of the last sternite where it is confined 
to a trapezifom area bounded posteriorly and at 
the sides by regular rows of round granules; outside 
this area there are only a few small granules and 
only in the anterior half of the segment; in p k t u s  
this granulation is more or less distributed over the 
whole surface of the segment. T h e  average size of 
the subspecies is probably also Iarger than in pietus. 

0. undulatw ugabensb Hewitt 1934, Rnn. Transv. 
Mm. 15, p. 408. 

Two males and two females, from the Tin mine 
at Uis, Bmndberg area, South West Africa, collected 
by 6. J. Nel under a steel plate lying near the mine. 

The colouring js even darker than in Hewitts 
description of individuals found in the same locality 
(loc. cit. 1934, p, 4091, being blackish green or dark 
bronze like that of an O~st f tacan thus ,  the legs only 
a Iittle lighter than the trunk. Unlike the types 
described by Hewitt from the Ugab River there is 
no difference at all in the colouring of the sexes. 
The fine rugosity of the sternites of the male is 
extremely similar to that of the type specimen in 
the Albany Museum. 

0. wahlbergi litomlis Lawrence 1955, S. d f ~ .  
Animal Life, Vol. I, p. 216. 

This form differs in such a large number of 
characters from the typical form that in the opinion 
of the writer it merits specific separation from wahl- 
bergi,. 

It differs in the following respects when compared 
with inland specimens of  .taahlbmgi from Oka- 
handja, South West Africa. 

1. The sides of the carapace and keels of the pedipaIp 
blackish brown, the legs yellow contrasting with 
the pedipalps and trunk while in wahlbergi the 
whole animaI is more or less orange coloured with- 
out blackish markings. 

2. Hand of the 8 considerably more convex above, 
smooth. shiny. not roughened with minute granules 
as in wahlbergi, hand much narrower. 

3. Vesicle without granules below at base. 

4. Tarsi III and IY with 2 welI developed spines on 
outer side inferiorty. 

5. The angle at the base of the pectines acute, while 
in walslbergi it is <90°; the number of teeth a 
little larger, 29-31. 

6. Body size distinctly smaller. 

The Albany Museum has a 8 collected 2 miles 
inland from the mouth of the Unjab River, South 
West Africa, by C. G. Coetzee, November 1967 
(pectinal teeth 31-31) ; 2 8 8  I juvenile, Torra Bay, 
South West Africa, collected Mrs. Jean Labuschagne, 
January, 1968; a11 these specimens were found at 
10 feet above high water mark, each under a 
separate piece of drift-wood, thus in the same 
situation as the type ( Eoc. cit., 1955, p. 126) ; all 
specimens found thus far have been males. It is 

possible that this Iitoral species, which has not yet 
b e n  collected at inland localities, may feed on 
shore-living organisms such as marine isopods and 
amphipods Iiving under drift wood and sea weed 
thrown up by the sea. 

~ o l o t $ ~ e ,  1 Q (perhaps not fully mature), 8 rniIes 
W. of Aus, collected by V. FitzSimons, 31-VII-1937. 

Colmcr pattern of dorsum of carapace and ab- 
domen in geneml similar to that of ade~stw longkeps 
Lawrence (1942, p. 401, fig. l a )  but the blackened 
portion of carapace not so dark, dark brown with 
its anterior margin blackish; chelicerae blackish 
brown distally, light brown proximally; pedipalps 
dark brown, fingers of hand bIackish brown, rnaxil- 
lary process of legs JI with a blackish oval spot 
at base; sternites yelIow brown, the last a little 
darker; tail yellow brown above, dark brown below, 
the keels blackish; legs yellow with an orange 
tinge. 

Carapace much longer than wide: intemcular 
area quite smooth, shiny, remainder with fine dust- 
like granules, few in number; no anterior fork 
but i t s  podtion indicated by faint obsoIete grooves. 

Abdomen. Tergites smooth, shiny, their posterior 
margins roughened with fine granulation, the last 
fairly regularly covered at the sides with sma1I to 
moderate, well separated granules ; sternites quite 
smooth, shiny. in the rniddIe of each a transverse 
row of 4-6 long, fine, widely separated setae. 

Cauck. Segment T as long as wide above: caudal. 
segment IV with distinct granular infero-median 
keels, these obsolete in 111; I and ll quite smooth 
ventrally and laterally; ventral surface of V with 
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very fine dust-like granulation, 3 pairs of granules 
flanking the median keel, the middle pair much 
more widely separated than the others; base of 
vesicle roughened with granules; segments I-V 
smooth dorsally between the keels, superior keels 
of I obsolete, of 21 weak but distinct, of  ID and IV 
well defined, of  V wcak and rather irregular, those 
of 11-IV without an enlarged terminal tooth pos- 
tcriorly; vesicle subequal to segments V in length 
and width. Tail segments and vesicse with rather 
numerous Iong setae ventrally but not dorsally. 

Pedipalps. Superior surface of hand rounded. 
whole of upper and outer surface thickly covered 
with moderate sized clearly defined granules which, 
though closely and uniformly set, are for  the most 
part not contiguous ; finger keel clearly defined but 
not strong, the basal half consisting of separate 
granules; accessory keeI obsolete except at base of  
immovable finger. Hand-back subqual to width of 
hand, fingers short, only a little longer than hand 
-back. 

Pectinex. Basal 2/5 of scape free of teeth, sloping 
at the base, net rectangular, 12-12 teeth. 

Legs. Claws normal, but not strongly curved, both 
Iateral lobes with 4 spines, inner margin of tarsus 
H3 and TV with 6, outer margin with O spines. 

Dimensions. Trunk 30, tail 30.5, totaI Iength 61; 
length of carapace 10.5, width 9 ;  width of hand 6.2, 
hand-back 6 mm. 

The species falls into the first section of Hewitt's 
group 2 with waJtlbergi and its relatives; it differs 
from this species chiefIy in the strong regular 
granuIation of the superior surface of the pedipalp 
hand, from cldust~s longiccpx in having all the 
st~rnites quite smooth, in the curved claws and in 
having 10 instead of 9 spines on the inner margin 
of tarsus IV. It differs from both these species in 
the smalIer number of pectinal teeth. 
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