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ABSTRACT 

Prey capture, drinking and defensive behaviour were studied 

in the Scorpionidae and the Buthidae. Five typical positions 

of the scorpions were found . 

In the prey- capture and defensive behaviour , it is found 

that the Scorpionidae rely far more on their chelae than do 

the Buthidae, who r ely mainly on their me t asoma and acul e us 

for subdueing the prey and warding off oppon ent s . The theory 

of Hadley and Williams (1968) was confirmed, that scorpions 

do not necessarily feed at t he point of capture. In both 

Scorpionidae and Buthidae, the prey is orientat ed t o a he ad 

first position before being eaten. 

Drinking is achieved by the movement of the chelicerae and 

pumping of water as indicated by movement of the first pair 

of legs . The behaviour of both families is very similar when 

drinking . 
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INTRODUCTION 

Structurally, the armament of scorpions of the two familie s 

Scorpionidae and Buthidae differ widely. Scorpionid scorpions 

have well developed pedipalps whereas the metasoma is weak 

and insignificant in comparison to the Buthid scorpion's, 

Cof a relatively similar size), metasoma. The telson itself 

lS very small being only one third of the si:e of the Buthid 

telson. Buthid scorpions have small pedipalps which function 

mainly t o hold the prey so that it can be stung . 

Due to thes e basic structural differences it can be expected 

that the prey-capture and defensive behaviour of the two 

families should be signific antly different. 

Satiation plays an important role in the reaction of scorpions 

to their environment. Any behavioural study thus has to take 

into account the state of their nouris hme nt at the time of th e 

observations. Satiated scorpions generally re spo nd slowly or 

not at all to some stimuli, whereas hungry scorpions are 

ext remely alert. A satiated scorpion may not respond to 3n 

ins ec t crawling on it, while a hungry scorpion rea cts to lt s 

presence by pllysical contact. 
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Scorpions sting both offensively and defensively . The cauda 

or metasoma (tail) has five segments whose joints each al l ow 

enough freedom for rotatory movement so that the aculeus can 

be directed in all directions except to the ventral surface. 

Offensive and defensive stinging differs distinctly in the 

Buthid scorpions :- defensive stinging involves a series of 

flicking, chance t hrusts of the aculeus, followed by attempts 

to escape: - t he offensive sting involve s a deli berate, thrust ­

ing action . This occur s when the pre y is obstreperous and 

will not quie tl y submit to being devoured alive. 

Offensive and defensive action inffie Scorpionidae also differs 

distinctly:- t he defensive action involves placing the pedipalps 

in front of t he mouthpa r ts or making abrupt movements to~ards 

the opponent with t he che l ae and fingers: - the offensive action 

involves the pedipalps being held out in front of t he bod y , th e 

chelae being slightly t ilted toward the inside. The aculeus is 

only used when the prey is obstreperous, so t hat i t will be 

subdued . In most cases the prey is tightly held and crushed 

by the chela . 

Scorpions digest their prey outside or just i nside of th e bucc a l 

cavity and then ingest the resulting fluids . The prey is t o rn 

into tiny bit s which are packed together as small pe l le ts and 

ma y be lit e rally thrown aw ay , onc e s uc ked dry . 
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In both Scorpionids and Buthids , th e pedipalps move the prey 

to the chelicerae which pi e rce and cut and t ea r the soft and 

hard parts of the prey. As soon as the chelicer a l ac ti vity 

be gin s , a large amount of opalesc e nt l l quid exudes from t he 

bu cca l cavity. While the body fluids of th e prey are abu nd-

ant, a suck ing action take s place a s ind i ca t ed by the back 

and for th movement of the first pair of legs. Once t he body 

fluids cease f low ing , the cheliceral action starts again -

the cheli ce ra e break the prey up into small partic l es which 

are packed between the coxa of t he pedipalps. The body fluids 

are extracted and the dri ed pellet is the n d i sca r ded . The 

process of sucking up fr ee - f lowing fl ui ds , pre ss in g out the 

fluid in the tiny pellets and casting out the r esu lt an t tiny, 

dried pellet is r epea ted until the prey is dev ou r ed . 

De t ec ti on of the prey is not enti rely due to sight since th e 

eyes are t oo crude to be of mu ch ass i s t a nc e and the scorpi on 

is in any event a no c turnal animal. Oth e r sensitive organs 

must th e r efore be employed , i . e . sensory ha ir s or tr ichobot hri a 

which a r e f ound only on the pedipalps . These t richobo thri a 

vary in position and number in different species of scorpions . 

They are r ecogni zed by th e s llape of their point of in se r t ion 

whi c h res embles t he top of a well, th e ir fineness a nd their 

direction of movement when blo~n upon - movement is in one 

direc ti on on l y . By means of t hese , air movements produced 

by the prey are detec t ed . 
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The Scorpionidae have chela about one-third the body length 

(i.e. from head to aculeus) and are approximately as large 

as the carapace of the species. The Buthidae, however, 

have chelae only about one-fifth of the body length and 

which are approximately as large a s half the carapace. The 

aculeus and metasoma of the Scorpionidae is as long as the 

mesosoma, and the segments are extremely small an d narrow. 

In the Buthidae , the aculeus and metasoma are as long as 

the mesosoma and carapace together. The segments are long 

and wide. 

Experiments were carried out in order to compare the effe ct 

of these important anatomical differences on the prey-capture 

and defense of the two famili e s . Since little work has been 

done on the drinking behaviour, this aspect was observed as 

well. Differences in the defence behaviour when different 

and similar species e ncounter one another were also noted . 
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MATERIALS AND METHODS 

Representatives of the Scorpionidae used in th e study were :-

2 x Opisthophthalmus glabrifrons Peters 

2 x O. flavescens Purcell 

2 x O. carinatus Peters 

Representatives of the Buthidae used 1n the study were:-

5 x Parabuthus brachys tylus Lawrence 

x P. villosus Peters 

All observations and experiments were carried out under 

laboratory conditions and at IS oC - 20 0 C. Scorpions were 

kept in g lass jars of 9 cm diamet er , except fo r the O. glab ri frons 

which were placed into 0,3 x 0,6 metres fish t a nks simulating 

the environmental conditions in which th ey were found. Al l 

other species were obtained from the South African I ns titut e 

for ~Iedical Research , Johannesburg. 

Experiments were conducted in a specially construc ted contain e r 

11 x 19 x 38 cm, with two sides made of glass, the rest of wood . 

The scorpions were fed with the cockroach - Leucophaea madierae , 

which were ob tained fro m th e South African Bureau of Standard s , 

and were kept in a 0,3 x 0 , 9 metre fish tank and supplie d with 

food and I,a ter. 
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All scorpions were not fed or watered for three weeks prior 

to the execution of the experiments. (Their nutritional status 

before this time cannot be accounted for.) 

a) EXPERIMENT 1 PREY-CAPTURE BEHAVIOUR 

The scorpions were placed in t he observation box singly 

and allowed to adjust to their new environment. No time 

limit was se t fo r this adjustment , the time being determin ed 

by the scorpions. When the scorpions were in restin g posture, 

a cockroach was i nt r oduced into the box, in a position the 

furthest away from the scorpion . All reactions and pos tures 

were carefully observed and noted. Upon prey - capture, the 

time was noted in which each sting was made . Fifteen minut es 

after the prey was su bdued, the scorpion was replaced In its 

glass jar, where further observation was continued . The 

cockroach remnants, on feeding completion , were also noted. 

Points noted were:- scorpion posture before, during and 

after prey capture ; 

number of stings per time interval 

(3 minutes); 

cockroach remnants. 
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b) EXPERHIENT 2 DRINKING BEHAVIOUR 

A petri dish of water was pla ce d in the centre of the 

observation box and the scorpions then placed in the 

box one at a time. A number of obs e rvati ons Ke re also 

made in a 0,3 x 0,3 metre fish tank with glass bott om , 

so that any mouth-part movements could be seen. As 

the scorpion began "drinking", a drop of green food 

colouring was added by means of a toothpic k , in order 

to pick up any movement of water that occurred . 

c) EXPERHIENT 3 DEFENCE BEHAVIOUR 

Two scorpions were placed at opposite ends of the 

observation box, and reacti ons and postures upon con ­

tact noted. Time allowed for the development of any 

reactions, if not instantaneous upon contact, was ten 

minutes. Each of the tests, i . e . one species versus 

the same speci es or one species versus another spec ie s , 

was done in quadruplicate :- eg: 

(a) P. brachystylus 1 versus O. glabrifrons 

(b) P. brachystylus 2 versus O. glabrifron s 

(c) P. brachystylus versus ·1 . glabrifrons 2 

(d) P. brachystylus 2 versus O. glabrifrons 1 
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RESULTS 

Postures seen to be displayed by the Parabuthus and 

Opisthophthalmus specie s be f ore, during an d a ft e r p r ey- capture 

and defence are described and discussed in the di scus s i on . 

The expe riments showed that the prey- capture and defen se 

postures of the two families were distinctly different. Each 

family, however, was seen to display th e following pos utres:-

resting 

foraging 

al ert 

agg r e ssIve 

attack 

de fe ns e . 

a ) EXPERHlE >J T 1 PREY- CAPTURE BEHAVIOUR 

TABLE 1 
PERCENTAGE PREY-CAPTURES OBSERVED I N EACH SPECIES 

SPECIES REJECT ACCEPT ATTA CK-
REJECT 

Scorpionidae 

D. 11;1abrifrons 1 1 0 

D. carinatus 1 0 1 
, 

D. flav e sce ns 0 1 1 I 
% 33,3 33,3 3:; , 3 1 , 

Buthid ae 
I , 

\P. br ac hys tyl us 1 .) 1 I 
\P. vi llo sus 1 0 0 I 

• 33,3 SO 16 , 6 I , 
I I 

1 2! . . . 
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TABL E 2 
PROCEDURES CARRIED OUT DURI~G PREY-CAPTURE 
BY OP I STHOPHTHAL~IUS AND PARABUTHUS 

SPECIES STRIDULATION STINGING ORIENTATION 
TO HEAD HOLD 

O. glabrifrons + + + 

O. flavesce ns + - + 

P. brach}::s t }:: lus - + + 

P. braeh}::st}::lus - + + 

P. braeh}::st}::lus - + + 

PERCENTAGE ( +) 40 80 100 

TABLE 3 
POSITIONS FAVOURED BY SCORP I ONS FOR ST I NGING 

PREY EATE'J 
'iEW LO CATIO\ 

+ 

-

+ 

+ 

-

60 

PREY DEPENDING ON HOLD (OF % STI 'iGS I N EACH HOLD) . 
GENUS HEAD HOLD SIDE HOLD POSTERIOR HOLD 

Neck Te r gum Neck Tergum 'leek Tergum S t e rn ull 

°EisthoEhthalmus 71 , 4 ~ 28,6 % 25 ~ 75 % 0 0 (l 

Parabuthus 33,3% 66 , 6% 1 2 , 5 % 87 , 5% 0 15 ,4 % 84 , 6~ 

TABLE 4 
, CASES IN WH ICH FINGERS WERE OPEN OR CLOSED 
1'1 RESTING ~'iD FORAGING POSTURES . . 

GENUS RE STING : - FINGERS AS I N THE 3 RESTI 'iG 
POSITIONS NOTED 

* FIG 1 POS ITI O'i1 * FIG 2 POS ITI O'i * FIG 3 POS IT IO.'! 

Open Closed Open Closed Open Closed 

°Eis th oEhtha l mus 0 60 0 16 , ~ 1 6 , 7 Ii , 7 

Parabuthus 6,7 76 , 6 6 , 7 10 , 0 - -

FORAG1':G: - PEDIPALPS HELD 1\ FRO\T OF BODY 

Clo sed Open 

°EisthoEhtha l mus 36 , 6 6 3 , -1 

Parabu th us 1 3 , -l 86 , 6 

*Refer t o these figures In tile discussion on resting posture . 
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b) EXPERI~IENT 2: - DRI NK I NG BEHAVIOUR 

TABL E 6 
PROCEDURES CARR I ED OUT DURING DRINKING 

SPECIES H20 PERCEPTION H20 PERCEPTION BODY TILTED CHELICERAL 
BY PEDIPALPS BY LEGS ACl'ION 

~brifrans + - - + 

o. flavescens + - + + 

O. carinatus + - + + 
P. brachz:st),lus + - - + 

P. brachz:stz:lus + - + + 

P. brachz:stz:lus + - - + 

P. brachz:stz:l us - + + -
P. vill asus + -

\ J::I 87,5 14,2 -- 57,1 85,7 

c) EXPERHlENT 3: - DEFENSIVE BEHAVIOUR 

LEG CURRENT 
M)VDlENT 

+ + 

+ + 

- -
- -
- -
+ + 

+ + 

57,1 57,1 I 

15/ ..• 

--
-

---
-
-
-
-

-
-
-
.... 

-
--
~ 

-
-
... 

-14-

b) EXPERI~IENT 2: - DRI NK I NG BEHAVIOUR 

TABL E 6 
PROCEDURES CARR I ED OUT DURING DRINKING 

SPECIES H20 PERCEPTION H20 PERCEPTION BODY TILTED CHELICERAL 
BY PEDIPALPS BY LEGS ACl'ION 

~brifrans + - - + 

o. flavescens + - + + 

O. carinatus + - + + 
P. brachz:st),lus + - - + 

P. brachz:stz:lus + - + + 

P. brachz:stz:lus + - - + 

P. brachz:stz:l us - + + -
P. vill asus + -

\ J::I 87,5 14,2 -- 57,1 85,7 

c) EXPERHlENT 3: - DEFENSIVE BEHAVIOUR 

LEG CURRENT 
M)VDlENT 

+ + 

+ + 

- -
- -
- -
+ + 

+ + 

57,1 57,1 I 

15/ ..• 





- - I u -

-----
sprCI ES I'OS!1JRE RfACrrON OilS . MJ. RI;~CT10S i'\JS!1JRE SPfCIES 

- O. ~bri f rons alt! rt al e f t , vm lk 2 Dlert P. villo5l1 s ( contd .) 
(cont .) around 

appr oac h r etreat. knock 
with mctasona 

O. glabrifr ons defensive rapid rctrea t 1 approach P. brachrstrlus 'i' - alert 2 chel~ holding leg aggress ive -
of other alert 

o. £labrif1"on5 defensive r e treat 1&2 retreat defensive o. glabrifrons 

... o. glabrifrons defensive aggressive P. brachystylus r/ 

aggressive 2 aggressive 

alert - approach, retreat 3 retreat alert 

,.... alert, 
chalae 

approach .• retreat 4 - approach,retreat alert 

- open 
approach. retreat approach 
approach ,.... 

- o. £1avescens. aggressive fi3ht 1&2 fight aggressive O. flavescens 
try to s ting 

.... other 
clasp other ' 5 clasp other ' s 
chel ne chelae -

- O. flavescens alert climb over becaning cross, alert P. villosus 
other sting fon-'ard - defensive , trr to avoid chelae open 

chalae other 
open retreat 

- alert , 2 crawl over other al ert chelae 
chelae open 
close -

'" open 

alert motionless alert 
try to sting aggressive, 
other. rela.'( raised on 4th 
move away, h .. -g - approach. 

fight ,fiUht try to 
sting other 

r etreat retreat 

O. flavescens al crt no movement 1 no movement aggres s ive P. brach~strlus 0' 
alcrt avoid othcr 2 avoid other alert 

alert approach 3 approach alert 

alert approach 4 approach alert -
- alert ".ra lk ]Xls t other walk past other alert 

O. flavcscens al ert sat on other al ert O. brac!ws t ylus 

alert uninterestecl 2 alert .... 
<If!g ress i ve 

alert lP-ab other s 3 try to st ing aggr essive 
acul eus other chclae open 

irri t ;1,tcxl -
• 17/ .. . 
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r. villosus -----

-
-
.... 

-
P. villosU5 

-
... 
.... 

-
P.brachrstYlus 

if 

.... 

... P. brachrstrlus 
d' 

P. brachystylus 
~ 

P.brachls trlus 

r- I' 

P. brachrst>:lus 
0 
t 

.... . 

PGSrul~E 

.:lggrcssivc , 
chclac open 
aggressive 

alert 

chc];JC open 

aggressive J 

chelac open 

alert, chelae 
open 

defcns ive. 
chelac open 

alert, chclae 
open 

alert 

raised on 4th 
l egs 

alert 

a l ert 

alert 

aggressive 

alert 

alert. 

chC'lae open 
alert 

push other <ih'<!Y 

T..::!tl'Cats 

turn around 
moves 

approach , stay 
a longs ide other 
move beyond other 

. -

approach 

ready to sting J 

avoid other 

walk on other 

no rcaction, hold 
others chcl ae 
p..ill on other push 
other 
bcco:ne irr i tated 

/" 

retreat 

approach <? , un-
interested 

crawl over other 
retreat 

hold others chelae 

1'"11 other around 

retreat 

moves mct asoma 
arcund 

- li -

OSS.NO. 

2 

2 

3 

1&2 

2 

3 

4 

1&2 

3 

4 

3 

RFACTIO\' 

push other ;., .. ,oay 

Tetn~.:lt 

fall 0\,'5 . holds 
chclac of other 
r apid TetrC.:lt 
touches other 
rapid retreat 

approach, s tay 
alongside other 
move beyond 
other 

knocked other ~'ith 
metasana 

avoid other 

,",'a:1 k on other 

approach other 
ready t o s ting 

no reaction, holds 
others chelae 
pJll on other p..lsh 
other 
pull othcr 

retrcat 

moves metasana 
around 
holds r:! chelae 

crawl over other 
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hold others che lae 

pull other ar olllld 
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appro;Jch other 
retreats 
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TABLE 8 : Stance shown by sco1"!l ion of ~iven spec i es in t he 
presence of scor!,ions of other s!,ecies as sho\\n. 
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IP.rob ,. 'Y2f6E::!tl..."1 i ?&t'2b..otn~ I '~!L:~\"\I\ , Q9.§~-ttN\f!I"'i . Cf S7l;;;~?9\rn;l\ 
2l!S~a\t-.:I .. !> 9- ~ ... ~,~~~ 0- \I'U C'i'.,lS \", A ,c.,. ra.oota:1l5 ~ 

"Neutral stance" indicates that t he animal is not f, lven t o aggression 
or defence stance. 

Figure 4: Aggressive and defens ive postures dis!,layed in each :::enus -
Parabuthus and Opisthophthalmus: 

a) Frequency of defensive :)osture sho\\TI in each ~enus "'ith 
induction of defensi\'e postur e in t he other genus . 

b) Frequency of aggres sive posture shohTI in each .c;enus "' ith 
induction of aggressive posture in the other zenus . 
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TABLE 9 : Behaviour di spl ayed by scoY!'ions of :;iven speCles 
in the presence of scorpions of ot her sT)cc i es as 
sholm . 
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Neutral behaviour indicat es that there "'as toler ance t OI"ard the 
other scorpion , or no aggr ession. 

Figure 5: A:;gres s ive and Def ens ive interaction of each genus ­
Parabuthus and O::>istho;Jhthalmus : 

a) Frequency of def ens i ve behaviour shOl,n in each :;enus 
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DISCUSSION 

a) EXPERIMENT 1:- PREY-CAPTURE BEHAVIOUR 

As can be seen from table 1, there was only a 33 , 3' prey ­

capture recorded in Opisthophthalmus . The low prey-ca pture 

r ate could be due to the scorpi ons not be i ng hungr y due to 

fe eding at the S.A.I.M.R. and scorpions can survive for up 

t o six months without anything to eat once the y have be en 

well-fed. The scorpions may also have been too disturbed 

by the transfer from their j ars t o the observati on box . A 

50 ' pretcapture success was re corded for the Parabuthu s . 

All prey-capture behaviour patt e rns were thus obt a ined fro m 

these obs e rvations. A number of distinct posture s we re 

seen in both genera studied and could be categorized int o 

the following:- r est 

foraging 

alert 

aggressive 

attack. 

As will be seen, the postures exhibited by each o f the genera 

is directly related to the type of pedipalps or me tasoma 

pre sent . 
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RESTI NG POSTURE 

In the Buthidae, the metasoma lie s flat on th e ground, curled 

a nd t o the l ef t of th e body. The acul eu s i s held flat agai nst 

th e segment to which it is a t tached. The pei ipalps are varied 

in thei r position:- th ey t end to be in a position a t the sides 

of th e carapace, the che l ae l ying just in front of the mouth ­

parts, as in FIG . 1. - or they may be l aterally ex t e nded away 

from the body as in FIG. 2 . FIG. 1 r epresents the entirely 

relax ed state, when th e scorpion is not disturbed or aware of 

what is happeni ng around it. 

FIG. 1 FIG. 2 FIG. 3 

DIAGR . .l,~I\I.-\TIC REPRES L\ TATIO:.J OF THREE RESTI'i G POSITI O\ S 
OCCUPIED BY THE SCORPIO NIDAE A\D THE BUTHIDA E . 
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In the pos i ti ons sholVn by FIG. 1 an d FIG. 2, the l egs are 

always folded in such a lVay that the first and second 

segments of le gs III and IV, lie on th e dorsal nbdominal 

surface. The fingers of the chelae may either be open or 

closed, the latter position repr esenting th e more r e l axe d 

state. It was found that in Buthids in t he FIG. 1 position 

76,7 \ had the fing ers closed and only 6,7 ' had the fingers 

ope n. In the FIG. 2 position, 10\ of th e scorpions had th e 

fingers closed and 6, 7' had the fingers op en ( as se e n in 

TABLE 4). It can thus be concluded that FIG. 1 is th e 

positi on taken up during compl e te re laxation and FI G. 2 , 

wh en the scorpion is lVary of wh a t is going on around it . 

In the Scorpion ids studied, th e metasoma does not li e 

completely flat on the ground, but r ema ins be tlVe e n 0 , 5 cm -

1,5 cm above the ground, l y ing t o th e left side of th e body. 

The me tasoma lVas also seen to remain erect, bu t the ac ul eus 

lVas th en held flat against the segment to IVhi c h it is at tached. 

The ped ipalps lVere found to be held in three different 

positions - FIG . 1, 2 and 3 . FIG. 1 posi ti on occurred i n 

60 \ o f all resting posutres noted . In a ll 60 1 of th e cases , 

the fingers were always found to be closed, thus representing 

the cO lnplete r e l axe d state, as in th e Buthidae. In al l FIG. 2 

posture s, th e fingers lVere found t o be open, sholVing that th e 

sco rpi on "'a s a",a re of it s s ur r ound i ngs . FIG . 3 post ure , i s 

probably a n int ermedia t e het",e e n FI G. and FI G. 2 postu r es , 

but is most lik e ly t o be a transition from th e FIG . 1 to th e 

FIG. 2 posture , "'hen some tll i ng has disturbed it. 
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In the majority of cases recorded with open fingers I n 

FIG. 2 posture for the Scorpionidae correlates with the 

fact that the pedipalps are used in all combat and prey­

capture, whereas in the Buthidae, the tail is mainly used 

and hence the observed observati ons of ope n and closed 

fingers . The pedipalps are thus maintai ned re ady for 

action. 

FORAGI NG POSTURE 

This posture was found to occur whe n the scorpions ~ere 

placed in th e box and all owed to move around freely in 

their new surroundings . In Parabuthus , the pedipalps were 

held out in front of t he body , the fingers open in 86,6% 

of the cases rec orded, and the metasoma curved over - as 

In Plate 1 . The posterior part of th e mesosoma and metasoma 

were slightly elevated by the IV pair of legs. Closed 

fingers were noted in 13,4% of the cases recorded. The 

scorpion thus moves in such a manner that it is ready to 

grab hold of anything that crosses its path. Ano ther function 

of holding the pedipalps outstretched in this manner is that 

the trichobothria are situat ed on the pedi pa lps and are used 

to pi ck up air-currents caus ed by any other moving animal In 

it s vicinity . Th e aculeus is positi oned in an anterio r­

facing direction - which is seen to contrast with the mann e r 

in which the Scorpionidae carry the aculeus. 
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In Opisthophthalmus, the foraging posture was very similar 

as regards the positioning of the pedipalps, but a major 

difference was noted in the position of the metasoma. The 

mesosoma and metasoma were not elevated and only the last 

two metasomatic segments were curled over, the rest of the 

metasoma remain straight and horizontal to the ground. 

Cruising with the fingers open, was found in only 63,4% of 

the cases noted. When the functions of the pedipa lps in 

the Scorpionidae and Buthidae is considered, it seems 

strange that the Buthids more often forag e with the fingers 

open than the Scorpionids. 

ALERT POSTURE 

Parabuthus, when alert has the pedipalps spread ap a rt widely, 

the fingers open and the metasoma is brought up in an arc 

above the carapace as in Plate 2. The aculeus also is held 

horizontal to the ground in a posteriorly-directed position 

so that it can be rapidly brought forward with force when 

needed. This position was seen in all alert posture s not e d. 

The metasoma and mesosoma are raised slightly above the gr oun d, 

in orde~ to give the striking metasoma enough forwardly 

directed strike area. 
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In Opisophthalmus, the alert posture causes the pedipalps 

to be carried in a forward outstretched manner, but the 

chela are held in an upwardly directed angle of about 20 0 

from the ground. 

to the ground.) 

(In Parabuthus, they were carried horizontal 

The fingers are held open and the pedipalps 

are not carried to the side of the body as in Parabuthus, 

but in front of it as in Plate 3. The aculeus is carried 

parallel to the ground and posteriorly-directed as in 

Parabuthus. Plate 4 shows the alert posture on encountering 

a cockroach in which the scorpion is not intere sted for food 

and has established that it pres ents no danger. The fingers 

are in the open position. Note how the tail has straightened 

out and the telson is held in a downward position, similar 

to the resting position. 

AGGRESSIVE POSTURE 

Aggression is shown in both genera on confrontation with 

another species or another genus or on harrassment by forceps. 

Aggression is also seen just prior to attack of a cockroach. 

In Parabuthus, aggression was shown in all cases studied t o 

be very similar to the alert posture . The pedipalps are, 

however, held out in front of the body and not to the side, 

and the fingers are open . The metasoma is curved forward in 

an almost ~omplete circle, the aculeus being brought into suci! 

a position that it faces anteriorly and is almost tou ching 

the carapace. 
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In Opisophthalmus, aggressive postures resu l t in th e pedipalps 

being brought to the side of the body with the chela held 

almost in front of the mouth parts. The post e ri o r part of th e 

me s asoma is raised and the metasoma is hel d in an ar c above 
, 

th~ body, the aculeus being held perpendicular t o t Ile ground 

in a state of readiness in the event of its be ing needed. 

Pl a te 5 . On attacking, the pedipalps grasp ho ld of the 

opponent which is held away fr om its mo uth parts or pu lled 

nearer to enabl e it to be stung if too much harassment i s 

caused . When a pair of fo r ce ps were us ed t o antagonize th e 

scorpion, definite attempts were made a t cru sh ing the forceps 

or pulling them close r in ord e r t o apply th e sting . 

Wh en the Parabuthus wer e antagonized with forcep s , their 

aggression immed iately l ead to s ting ing or attacking the 

forceps with the power ful tails. (The tail mu scle s in th e 

Parabuthus were found t o be ext r emely strong, as compa red t o 

tho se of Opisophthalmus . ) 

STI NG I NG PO STURE 

In both Opisophthalmus and Parabuthus , stinging of th e prey 

occurs in an identi ca l manner . Th e pr ey is hel d by both 

pedipalps and brought closer t OKa r d the chelicerae . Th e 

me tasoma is then brought forward , either t o the left or th e 

ri ght of th e body, dep end in g upon Khere the grea t er Keight 

of the prey i.e . the cockroac h, li es . Th e aculeu s searches 

for an opening between the first and second pairs of Ki ngs 

of th e cockroac h, or the dorsal surface of the abdomen . 

2 ~ / ••• 

-... 
... 
-
-

-

-
-
-
-
-

... 

... 
-
,.... 

.... 

-
-

-2 6-

In Opisophthalmus, aggressive postures resu l t in th e pedipalps 

being brought to the side of the body with the chela held 

almost in front of the mouth parts. The post e ri o r part of th e 

me s asoma is raised and the metasoma is hel d in an ar c above 
, 

th~ body, the aculeus being held perpendicular t o t Ile ground 

in a state of readiness in the event of its be ing needed. 

Pl a te 5 . On attacking, the pedipalps grasp ho ld of the 

opponent which is held away fr om its mo uth parts or pu lled 

nearer to enabl e it to be stung if too much harassment i s 

caused . When a pair of fo r ce ps were us ed t o antagonize th e 

scorpion, definite attempts were made a t cru sh ing the forceps 

or pulling them close r in ord e r t o apply th e sting . 

Wh en the Parabuthus wer e antagonized with forcep s , their 

aggression immed iately l ead to s ting ing or attacking the 

forceps with the power ful tails. (The tail mu scle s in th e 

Parabuthus were found t o be ext r emely strong, as compa red t o 

tho se of Opisophthalmus . ) 

STI NG I NG PO STURE 

In both Opisophthalmus and Parabuthus , stinging of th e prey 

occurs in an identi ca l manner . Th e pr ey is hel d by both 

pedipalps and brought closer t OKa r d the chelicerae . Th e 

me tasoma is then brought forward , either t o the left or th e 

ri ght of th e body, dep end in g upon Khere the grea t er Keight 

of the prey i.e . the cockroac h, li es . Th e aculeu s searches 

for an opening between the first and second pairs of Ki ngs 

of th e cockroac h, or the dorsal surface of the abdomen . 

2 ~ / ••• 



-

... 
-
-
... 

-

-
... 
-
-... 
-
-
... 

SlINGING 

... 

... 

,... 

-
-

-

-

... 
-
-
... 

-

-
... 
-
-... 
-
-
... 

SlINGING 

... 

... 

,... 

-
-

-



.. 

.. 

... 

-... 
... 

... 

.. 

... 

... 

... 
-
-

-

-27-

When this is located, attempts are made at pene tratin g the 

area between the integuments (Plate 6). 

The stinging position aimed for in all cases, dep ends on t he 

way in which the cockroach is held. If it is held sideways, 

the telson searches for a position of inj ec tion on the 

abdomen, generally the dorsal surface as is seen by th e 

results in Table 3. If the hold is posteri or to th e head, 

with the cockroach's head facing the chelicerae, the neck is 

th e favoured inj ec tion point in the Scorpionidae as seen by 

71,4% of stings being in the neck. However , in the Bu thidae , 

the t e r gum is still the f avo ur ed site of injection, with th is 

injec t ion position occurrin g 66,6 % of the time (Pl ate 7) . 

This is probably due to the for ce with which the meta soma is 

brought forward and why in th e ag gressive posture th e aculeus 

li e s so far forward (on the carapace ) . 

If prejc ap ture is from the rear end, th e injection po int 

favoured is t he sternum, in the Buthidae, 84,6% of all post erior 

holds, resulted in sternum stings . No recordings of posterior 

holds in the Scorpionids were ma de . 

Th e sting was mainly used in the Scorp ionids to subd ue th e 

prey when it s p r o t esta ti ons became t oo e ne r getic, otherwis e , 

the prey was crushed by th e pedipa lps until it had qui e tened 

down enough for feeding to commence . In the Bu th ida e , all 

fig hting was done with the me ta soma , th e pedipalps s e rving 

only to hold th e prey i n position . 
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GENERAL OBSERVATIONS: 

O. glabrifrons was fed in a fish tank in which it had 

established a territory. On capture of the cockroach , 

the scorpion stridulat ed for the first IS-20 seconds, 

after capture, while it tried to gain control of the 

cockroach. This stridulation to ok place by rubbing th e 

chelicerae toge ther. The scorpion then dragg ed the 

cockroach to the lair it had made, a distance of 22 cm 

from the poin t of capture . Once in its lair (under 

an aloe) the prey was stung a number of times in order 

to subdue it. During the struggle the alert posture 

was maintained and this then changed to a r esting posture 

as the cockroach quietened down. Throug hou t the entire 

struggle the cockro ach was held behind the thoraci c shield 

and all stings were directed at the abdomen or pronotum . 

The most frequent amount of stinging too k place in the 

first seven minutes after capture, when the cockroach was 

struggling furiously . Tab le S. The prey was eaten in a 

head- first position . 

Observation of prey capture by o. flav~scens showed an 

identical series of events as in o . glabrifrons - Table 2. 

Posture was from alert to aggressive, as has been described, 

but no stinging took place bec ause the cockroach used in 

this case was a second in s tar and thus did not struggle 

mu c h. All other cockroaches us ed were 3,S cm long. The 

prey was captured in a head hold, and eati ng was from a 

head-first position . 
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In the Parabuthus observations, ca pture was als o in th e 

described postures of alert to aggressive to stinging. 

In the Parabuthus, the prey was held by the pedipalps and 

the aculeus immediat ely used to sting the prey . It was 

noted that if the prey struggled too violently, the prey 

could escape the grip of the pedipa lps. The scorpion 

t hen merely moved forwa rd to grab hold of the prey again. 

The positioning of the sting in rel a tion to the type of 

hold was noted. (Table 3) 

In side holds of the prey, the abdomen was favoured for 

injection by both genera because of the sting having 

easier access to it, since the prey is held behind th e 

thoracic shield with the pedipalp and at the hind l egs 

and posterior part of the abdomen with the other pedipalp. 

(The wings were always left free, 50 that they could be 

lifted by the aculeus when searching for th e abdomen . 

The sternum was favoured in posterior holds because o f 

easier access by the aculeus to thi s region . 

In Parabuthus the greatest number of stings also took 

place in the first eight minutes af t e r capture, as seen 

in table S. 
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The length of time in which the sting was left inserted in 

the cockroach depended entirely on the amount of struggling 

by the cockroach and the firmness of the hold on th e cock­

roach. 

In Parabuthus, the long es t time was 15 seconds and the short­

est 0,5 seconds, when the cockroach was struggling fiercely. 

In 100 1 of the cases where the cockroach wa s held in a 

sideway s position, prey orientati on took plac e - the cock­

roach being turned such that the head was facing the chelicerae 

of the scorpion . This thus confirms A. Alexander's (1972) 

observations on prey orientation, and is pr ob ably due to the 

geometrical shape of the cockroach rather than by harras sme nt 

due to the hind legs or unpleasant odours released by the 

cockroach posteriorly . This statement is made from an 

observation of one of th e prey captures when a Parabuthus 

caught a cockroach in a posterior position. Since the scorpi on 

was relatively small, and the cockroach very ac tive , there 

was much struggling. Consequentl y, each new capture, wh en 

the cockroach escape d, was posterior and usual ly by the IV 

legs. When the struggle continued, the scorpion held down the 

cockroach's post erio r ab~omen with its chelicerae, and this 

posi ti oll was maintained by the cockroach for 2 , 5 hours . At 

th e end of thi s time, th e scorpion released the cockroach 

and turned it around so that the he ad ,,fas facing the che lice rae. 

It then began t o eat . 
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In 60 ' of the prey-captur es noted, the scorp ion carr i ed the 

coc kroach around for 1-2,5 hours, befo re fin a ll y settling 

down t o ea t. Thus scorpions probab l y do not necessa ril y 

feed on th e prey at the point of cap ture , as pointed out 

by Hadl ey and Williams (1968). 

Tabl e 5 shows th e number of stings app li ed t o the prey every 

three minutes after capture . It is seen th a t Par ab ut hus 

stings more often during the fir s t 6 minutes t han does 

Opisthophthalmus. This is explained again by the different 

anatomies , i.e . th e powerful, venomo us metasoma of th e 

Parabuthus and the s trong ped i palps of Opi s thophth a l mus . 

The l a tter scorpions thu s fight mainly with the pedipalp s , 

crushing th e prey, whereas, the Parabuthus r e ly on the 

aculeus . The numb e r of stings decre ase d as time af t e r 

capt u r e inc reas ed due to the subm is sion of the cock r oach. 

REMNAN TS OF COCKROACH NOTED ON CO~IPL ET ION OF FEE DIN G 

The r emnants of the cockroach we r e i den tif ied a t the completion 

of feeding and the following were found:-

2 pairs of wlngs 

th orac ic shield 

mandibl es 

1s t pair of l egs 

2nd pair of l egs 

ant enna (1 or 2) 

dry pellets (one of which was found still to contain 
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a recognizable part of a 3rd leg.) 

The origin of these pellets has already been describec 

When a scorpion is satiated, it will just ignore the prey, 

taking up either a defense or alert posture, or if the prey 

becomes a "nuisance", it is flicked away by the pedipalps of 

Opisthothalmus and by the tail of Parabuthus. On no occas ion 

in any of the captures did the scorpion acti vely chase after 

the cockroach . 

b) EXPERIMENT 2:- DRINKI NG BEHAVIOUR 

Very little work has been done on the drinking mechani sm 

of scorpions and none at all on the drinking behaviou r . 

As can be seen from table 6, a distinct type of behaviour 

can be associated with drinking in both genera of scorpions. 

The behaviour in each case is identical . 

In seven of the cases studied, the perc eption of the p r es ence 

of wat e r was by the ventra l surfac e of the ch e lae tou ching 

the wa ter surface . The scorpion in each case, th en moved 

forward and positioned itself with its first pair of l egs CT ) 

in the water and in 25 1 of the cases, th e 11 l eg s we r e als o 

s een t o be in the wat e r. 
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On initi al contact of the wat er with t he moun~parts, th e 

cheli ce rae were seen to act in a parti cu l ar fa shion in 

85,7 % of th e cases . 

The basic structure of the che licera 1S as follows:-

The sequence of action of the chelicerae was:-

(i ) 

(ii) 

Th e chelicerae (3), were brought forward and segments 

(1) and (2) separated . 

Segmen ts (1) and (2) were then c lo sed and (3) simult ­

aneously withdrawn back towards the mouth. This 

cheliceral action took place only in the first one 

minut e o r less, of contact with the water. 
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Simultaneously wi th the cheliceral ac tion, th e body 

wa s seen to be distinc tly orientated t o a 45 0 slope 

with the water . Th e significance of this i s probably 

to bring the feedin g organs closer to t he wa t er . 

After the cheliceral ac ti on , the I l egs we r e seen t o 

pulsate backwards and forwards a t va r yi ng speeds . 

This pumpin g action has als o been seen when the scorpion 

is feedi ng (Stahnke, 1966) when the body liqui ds of th e 

prey are sucked up. The water could thu s also be su cked 

up since a definite current towa rds th e mouth could be 

s een when green dye streaks were pl aced a round th e sc or pion 

in th e water . When no pumping action was seen , no c urrent 

occurred either. Th e 45 0 slope t hus brin gs the mouth into 

contac t with the wa t e r so tha t it can be pumped in. 

During f eed ing , t he tilt is not observed, beca us e t he 

food is positi oned between th e coxae of the pedipalps 

and is thus i n the ri ght position for sucking up of j u ices . 
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c) EXPERIMENT 3:- DEFE NCE BEHAVIOUR 

It can be noted that generally the members of one specIes 

do not act consistently. In most cases, if aggression was 

shown, it was not in all observations of that spec i e s, and 

not even in all cases when considering interactions with a 

particular species. For example one can se e in Table 7 

that for O. carinatus, in 18 obsertvations aggre ssion was 

displayed in 4,3% of the cases, defence in 0% of the cases 

and that aggression was in only one of four tests with 

O. flavescens. 

O. flavescens frequently di s played agressi on (30,5 ~ of the 

time) and was in fact the most aggre s sive species tested 

and yet in only one case wa s it consistent in aggressi on 

towards the other scorpion and that was with a member of 

itws own species . 

It can be seen that some species (e . g . O. glabrifrons) 

showed no aggression and some (e.g. P. vill osus) shoKed 

no defensive behaviour . Howeve r, th e numbers of obs e r va ti ons 

were too small to state conclusively that, for exampl e , 

O. glabrifrons never shows aggressive behavi our towards 

the other species with which it wa s allowed to interact . 
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From Figs . 4 and 5 it can be seen that the aggressive 

interaction, both posture and behaviour was greatest 

between like genera than between Parabuthus and 

Opisthophthalmus. The defence displayed was not so 

clearly different except that Opisthophthalmus spe c ies 

displayed the most defensive posture and otherlVise very 

little defence was shown. 

It can further be seen from Figs . 4 and 5 that there 

lVas really no difference between the amount of ag gressi ve ­

ness or de fensiveness sholVn towards the tlVO different 

genera, or induced by ea ch . 

Defence posture in Parabuthus was the same in all cas es 

studied the pedipalps were extended laterally beyond 

the head, and the fingers held open and pointing to~ a rds 

the prey or opponent. The position of the chelae is su ch 

that the position of the opponent can be determined by 

means of the trichobothria, and th a t the y are not in th e 

way of the aculeus IVhen the opponent is struck at. The 

metasoma is held in an arc over the body of the sc or pi on, 

lVith the aculeus touching the carapace or slightl y above 

it, and in a ver tical, uplV a rds pointing position . ~h e n 

the Pa r ab uthu s strike s, it is with gre a t s pe ed and f orc e , 

and unl e s s the scorpIon is ho l d in g the prey, the pr e y i s 

flicked backlVards . The aculeus i s able to s p ray it s 
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venom in a 1800 path for up to one metre - as seen when 

attempts were made at lifting the scorpion up with forceps . 

The metasoma is also used in lateral strikes at opponents 

standing to one sid e of the scorpion. 

In the Opisthophthalmus the main defensive structures are 

the pedipalps and consequently its defensive posture makes 

the most use of these . 

The chelae have an extremely large surface area, as already 

mentioned, and this is used to shield the mouth parts of 

the scorpion, by placing the chelae in front of them with 

the fingers slightly apart. Often the pedipalps were used 

to push the antagonist away , as the me tasoma of th e Par abuthus 

is used to push the antagonist away . 

In Opisthophthalmus, the acul e us is held e ithe r strai ght 

out posteriorly, parallel to the ground as in Plat e 8, or 

else curved with the aculeus pointing toward the posterior 

as in Plate 9, as they rely more on their pedipalp s than 

the Parabuthus, as a method of defence . 

Thus, distinct differences in defence behaviour occur i n th e 

Buthida e and the Scorpionidae, as governe d by the me ta soma 

and th e pedipalps respectivel y . 
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CONCLUSIO:.l 

The major anatomical differences between the Scorpionidae and 

Buthidae are those of the pedipalps and metasoma. These 

differences have an effect on the behaviour of the s co rpion . 

Prey capture, drinking and defensive behaviour were studi e d in 

order to determine thes e . Five scorpion positions were 

recognized. They are: 

and stinging positions . 

resting, foraging, alert, aggressive 

In the first experiment Leucophaea madi e rae were fed to the 

scorpions . In both Opisthopllthalmus and Parabuthus the alert, 

aggressive and stinging post ur es were displayed. Parabuthus 

was found to sting the prey more often that Opisthophthalmu s , 

as Opisthophthalmus relies mainly on the chelae to subdue th e 

prey while Parabuthus relies on the aculeus. In all cases of 

capture in this experiment, prey orientation took place, 

confirming Al e xand e r's (1972) observation on prey orientation . 

The scorpions also carried the prey around before eat~ing i t, 

thus implying that they probably do not necessaril y feed on 

the prey at the point of capture, upholdin g Hadley & Willi ams ' 

(1968) the ory. Remnants of the prey were found to consist of 

all the scleratised parts which, obviously, neither s c oprion a t e . 

Th e s econd e xperiment ShOh' S that both Cheli cera l and "pumpin g" 

action are used wh en drinking water, and in all speci e s us ed 

in t he e xp e riment, the body was ori entat ed at a ~s o angl e wit h 

th e wa t e r. In this experimen t no major diffe rence s du e to 

an a t omy we r e obse rved be c aus e the me ta s oma a nd pedi palps ar e 
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1n no way direc tly involved with drinking behaviour. 

The final experiment was t o indicate differences in dcfence 

in relation to anatomical differences . It is found th at 

both genera were equally aggressive and defensive, bllt their 

aggression or defence is displ aye d in different ways . The 

Opisthopht ha lmus rely mainly on the pedipalps for protect ion 

and to express aggression, while Parabuthus rely on the 

metasoma . 

One may thus conclude that while the species st~d i e d sh owed 

similar behaviour patterns, the way t hat the y are ex pI'c ssed 

depends entirely on thei r anatomic al structure. 
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