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RÉSUMÉ : Chez les espèces de scutacarides Archidispus minor (Karafiat, 1959) et 
A . magnificus (Karafiat, 1959) un polymorphisme femelle inconnu jusqu'à présent a été 
découvert au cours d'expériences d'élevage. Chez chacune des deux espèces on a trouvé 
deux formes de femelle différentes, dont une se sert de cafards comme hôte-moyen de 
transport. Cette forme de femelle phorétique a des caractéristiques morphologiques et 
éthologiques adaptées au comportement phorétique qui la distinguent nettement de la 
forme non-phorétique. Les deux types de femelles sont capables de reproduire aussi l'autre 
type morphologique. Contrairement aux femelles, les mâles chez les deux espèces examinées 
ne sont que du type non-phorétique. 

Les résultats d'élevage ainsi que les descriptions des deux types de femelles sont 
présentés. 

ABSTRACT : A previously unknown female polymorphism was found in breeding 
experiments in the scutacarid species Archidispmus minor (Karafiat, 1959) and A. magnificus 
(Karafiat, 1959). Both species have two different female morphs, one of which in each case 
uses beetles as transport hosts. This phoretic female differs sharply from the nonphoretic 
form as its morphological and ethological characteristics are adapted to the phoretic 
behavior. 

Both females are capable of reproducing the other morphic type. Each of the species 
examined has only one nonphoretic male. 

The breeding results and the descriptions of the two female forms are given. 

ZUSAMMENFASSUNG : Bei den Scutacariden-Arten Archidispus minor (Karafiat, 1959) und 
A . magnificus (Karafiat, 1959) wurde im Verlaufe von Zuchtversuchen ein bislang 
unbekannt gewesener Weibchen-Polymorphismus entdeckt. Bei beiden Arten treten zwei 
verschiedene Weibchenmorphen auf, wobei jeweils eine davon Kiifer ais Transportwirte 
benutzt. Diese Weibchenform besitzt morphologische und ethologische, an das Phoresie
verhalten adaptierte Merkmale, durch welche sie sich scharf von der nichtphoretischen 
Morphe unterscheidet. Beide Weibchen sind in der Lage, auch den jeweils anderen 
Morphentyp zu reproduzieren. Jede der untersuchten Arten besitzt nur eine, nichtphore
tische Miinnchenform. Es werden die Zuchtergebnisse sowie die Beschreibungen beider 
Weibchenformen vorgelegt. 

* Institut für Zoologie, Abteilung für Morphologie und Okologie, Karl-Franzens-Universitiit, Universitiitsplatz 2, A-8010 Graz 
(Osterreich). 
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INTRODUCTION 

The disco very of female dimorphism in species of 
the family Pyemotidae sensu CROSS, 1965 by MOSER 
& CROSS (1975) was the main reason for further 
research on the polymorphism phenomenon in 
other groups of Tarsonemina as weIl. In the 
meanwhile, cases of female and occasionally male 
polymorphism in the families Pyemotidae, Pygme
phoridae (among others CROSS, MOSER & RACK, 
1981, RACK & KAUSZEWSKI, 1985) and Doly
chocybidae (MAGOWSKI, 1988) have been reported. 

Only recently has experimental evidence become 
available on the existence of polymorphie species in 
the scutacarid family; a detailed description and 
discussion of these findings is being prepared 
(EBERMANN in prep.). 

The continued breeding experiments have led to 
the discovery of polymorphie species, two of which 
will be discussed here. 

MATERIAL AND METHODS 

Material examined 

a) Soil samples were collected from the following 
localities to obtain females : 

"UPR" : Unterpremstatten (SW of Graz, Aus
tria); Overgrown bank of a waterbearing clay 
pit, decaying grass cuttings on wet, firm mud. 

" MU" : Muttendorf (SW of Graz, Austria); 
filled-in pond (former clay pit), decaying plant 
substrate, mainly stems and leaves of Typha 
angustifolia. 

The samples were drit:d in moàifieà BERLESE
TULLGREN funnels ; the mites that fell through were 
caught as necessary in tapwater or 70 % alcohol. 

b) Breeding material : females for breeding were 
placed in individu al breeding vessels and left there 
until eggs had been laid. The breeding containers 
were cylindrical glass vessels with a diameter of 
8 mm. The breeding procedure was according to 
EBERMANN & RACK 1982. 

c) Material for comparison was provided by the 

Hungarian Museum of Natural History, Budapest 
(HNHM), whom l should like to thank at this 
point. 

d) Slides have been deposited in the Museum of 
Natural History (HNHM), Budapest, the Zoologi
cal Museum of the University of Hamburg 
(ZMUH) and in the author's collection. 

e) The designations of the body setae and setae 
of extremities are based on LINDQUIST (1977, 1986). 

Abbreviations : 

astpl = anterior sternal plate 
pstpl = posterior sternal plate 
BL = body length 
BW = body width 
Fe = femur 
Ge = genu 
TiTa = tibiotarsus 
Tr = trochanter 
PrTa = pretarsus 
LEI = The diagonal ridge of the anterior sternal plate 

running between the leg pairs Il and III (after KARA
FIAT 1959) 

x = arithmetic mean 
V = coefficient of variability 
W = width 

AlI measurements are given in llm. 

REsULTS 

1) Archidispus minor (Karafiat, 1959) 

Imparipes (Archidispus) minar : KARAFIAT 1959, 663, 
671-672, Fig. 8a, 18 (vicinity of Bonn and Erlangen, 
FRG; type no longer exists, KARAFIAT pers. comm.); 
MAHUNKA 1965a, 358-359 (on1y key), Table 2, Figs. 7-8 ; 
1971, 28 (India); 1972, 95 (on1y key), Table 50, Figs. 
E-G; 

Imparipes minor : SEVASTIANOV 1978, 53 (on1y key), 
Table 19, Fig. 142a-b; NIEDBALA et al. 1981, 124 
(po1and); NIEDBALA et al. 1982, 248 (poland); 

Archidispus minor : RACK 1973, 325; MAHUNKA 
1981, 346 (Hungary). 

BREEDING EXPERIMENTS 

In the fall of 1988 l repeatedly took soil samples 
from locality UPR to obtain live Archidispus fe-
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TABLE 1 : Number of FI progeny of nonphoretic and phoretic strains of Archidispus minor. 

Progeny (FI) 

No. parental-~ nonphoretic-~ phoretic-~ intermediate-~ males total offspring 

A/88/a nonphoretic 2 

b nonphoretic 

c nonphoretic 

d . nonphoretic 5 

e phoretic 3 

f phoretic 

g phoretic 

h phoretic 

phoretic 

phoretic 2 

total number 15 

males. Of 25 females collected and used for bree
ding, 16 could be identified as Archidispus minor. 
Nine had to be classified for the time being as 
belonging to an ' as-yet undescribed species. Both 
forms were found together in sorne samples. 

Six of the 16 minor females and 4 of the 
9 unidentified animaIs could be induced to lay eggs. 

FEMALE DIMORPlllSM 

After hatching of the fI adults, it was seen that 
the two female forms did not belong to different 
species, but were only two phenotypically different 
morphs of one and the same species. Morphological 
comparison and additional observation of behavior 
showed that the typical minor female is a morph 
with a distinctive inventory of characteristics and 
behaviors that represent adjustments for phoretic 
behavior (see below). The second, previously un
known female form is a nonphoretic morph that 
differs significantly from the phoretic female both in 
phenotype and in behavior (see below). 

The fI generation almost always produced both 
nonphoretic and phoretic females ; only in one case 
did a nonphoretic mother pro duce exclusively pho
retic fI females (Table l, breeding group A/88/b). 
The percentage of both female morphs was, as 
related to the total number of female fI individuals, 
24 % nonphoretic and 76 % phoretic for the 
offspring of nonphoretic females, and 39 % non-
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phoretic females and 61 % phoretic females for the 
offspring of phoretic females. 

Detailed examination of the fI females failed to 
show any intermediate forms. 

A phoretic mother female (A/88/f) that was in ail 
likelihood unmated produced only male offspring 
(arrhenotokous parthenogenesis, see EBERMANN 
1982). 

a) Differences in characteristics : The description 
of the two morphs includes a detailed report of the 
differences in characteristics that were found (see 
also Tables 2 and 3). 

b) Difference in behavior : This concerns the 
appetitive behavior, which is related to phoresy and 
is produced only in the phoretic female as a 
response to adequate stimuli. In experiments, typi
cal minor females (= phoretic females) could easily 
be induced, when touched with the tip of a fine 
needle, to stand on leg pair IV and to perform 
seesawing movements with the extended leg pairs 
1-111 (" perching stance ", see BINNS 1979, EBER
MANN & RACK 1982). If the needle tip was still 
offered, the animais tried at the slightest touch to 
run up it. When this happened, the females seemed 
very excited and it was difficult to get them back 
into the breeding vesse!. 

In the same test, the second morph, which was 
interpreted as being nonphoretic, never showed this 
behavior that was so typical for the phoretic female. 
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ln behavioral experiments, these animaIs always 
tried to avoid the offered needle tip and to run away 
from it as quickly as possible. 

LARVAE AND MALES 

The larvae of both female forms are morpholo
gically identical. The morphic type of the female 
larvae can only be determined in the last stage of 
larval development; at this point, the weIl develo
ped adult can be seen in detail through the thin, 
transparent larval skin. 

Both female morphs produce only one identical, 
monomorphic fI male type. The first description of 
larvae and male will be the subject of a future 
publication. 

Redescription of phoretic female of Archidispus 
minor (described by KARAFIAT 1959) (Fig. l, 2, 
4, 5) 

Entire body surface finely stippled. 

a) Dimensions see Table 2. 

b) Dorsal side (Fig. 1 : a). 

Free margin of the clypeus has pronounced 
stripes. Cupulae ia and ip large, round to oval. 
Tergit H with posteromedian tonguelike elonga
tion. Setae c2 insert on the free margin of the 
clypeus and have a highly sclerotic hair tube; 
dorsal setae not modified. 

Relative and absolute lengths of dorsal setae 
(Average values in parenthesis based ~n 14 measu
rements on each of 10 animaIs) : c1(;29) ,:,,:' ç2J30) 
< d(39) < e(46) > f(38) < h1(68) ,;" h2(65). ,TlÎe. 
following variation was seen : h1(70) > h2(61). 
Distances between the dorsal setae (10 measure
ments) : cl-cl(55) < d-d(l05) > f-1(55) > h1-
h1(37). Distance cl-cl > cl-c2. 

c) Ventral side (Fig. 2 : a). 

Setae 3b and 4a have a pronounced thickening at 
the base. Setae 4b and 4c also thickened, but 
narrow down uniformly over the length of the hair. 
There is a diagonal cuticular crevice on the aureols 
of the hairs 3b, 4a and 4b. Distance 4a-4a > 4a-4b. 
Apodemata 1 and II highly sclerotic, the latter with 

a distinctly lowered edge, the connecting ridge LEI 
is immediately adjacent and also has a lowered 
edge. Apodemata III reach to the edge of the 
sternal plate; apodemata IV highly sclerotic and 
extend to the insertion of 3b; apodemata V rudi
mentarily visible between the acetabulae IV and the 
insertion of 4b. 

Posterior genital sclerite triangular, broader than 
long, with slight frontal indentation. 

TABLE 2 : ATclzidispus minoT ; body and leg dimensions of 10 phoretic and 
10 nonphoretic females. 

phoretic female 

x V 

BL 212219 194212 179209 184 159 172 214 195.40 10.66 

BW InIMIQI72I~I~IUIGI~I~ 171.70 7.61 

astpl eN) 57 54 52 55 55 69 60 49 59 55 56.50 9.59 

pstpl (W) 112 106 100 105 98 109 109 90 109 106 104.40 6.33 

leg 1 67 69 61 62 62 68 67 57 61 66 64.00 6.10 

TiTa 1 37 36 34 36 36 36 37 31 35 37 35.50 5.18 

leg II 87 80 75 77 81 80 87 71 87 81 80.60 6.66 

Ta II 37 35 34 35 34 36 39 30 37 32 34.90 7.44 

leg III 94 92 89 91 94 96 96 - 100 92 93.77 3.48 

Ta III 37 40 36 36 40 42 40 - 42 40 39.22 5.94 

leg IV IMIGlnl~I~I~IMlnl~IM 149.00 9.14 

Ta IV 51 45 49 50 50 50 53 45 49 47 50.50 8.45 

PrTa IV 26 21 21 21 24 26 26 20 27 22 23.40 11.42 

nonphorctic female 

x V 

BL 237 276 234 217 179 276 219 212 187 217 225.40 14.27 

BW 179 202 lM 169 159 202 159 187 157 192 177.00 10.06 

astpl (W) 50 51 46 47 44 54 46 50 47 50 48.50 6.16 

pstpl (W) 96 106 89 92 86 107 89 97 89 94 94.50 7.60 

leg 1 74 71 66 66 60 76 64 70 59 69 67.50 8.26 

TiTa 1 37 40 34 35 31 40 34 35 29 36 35.10 9.88 

leg· II 81 85 72 72 70 87 70 87 69 79 77.20 9.61 

TaU 35 37 29 31 29 36 30 32 27 34 32.00 10.50 

leg III 91 100 81 84 79 100 85 89 80 90 87.90 8.64 

Ta III 39 42 30 35 31 40 36 35 31 37 35.60 11.40 

leg IV 153 169 140 141 129 - 137 149 125 149 143.55 9.25 

Ta IV 52 57 45 47 44 56 46 47 41 50 48.50 10.70 

PrTa IV 21 22 21 19 17 - 20 22 17 22 20.11 10.07 

d) Gnathosoma (Figs. 1 : a, 2 : a). 

Length 22-23 (n=4) ; posterior width 19-20 
(n=4); anterior width 17-18; solenidion 5 (n=4); 
dorsal with 3 pairs of setae : of these, Gdl > Gd2, 
with both on the same li ne ; pp tiny and insert at the 
side in front of Gdl. The ventral side has one pair 
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a 

FIG. 1 : Archidispus minar. 

a. - Dorsal view of phoretic female. b. - Dorsal view of nonphoretic female (body lengths : a = 210 !lm; b = 240 !lm). 

of setae. Palps with one pair of setae, ventral with 
a piston-like pro cess, ventrolateral with one slender, 
thinly stemmed, diagonally striped solenidion each. 
Ventral gnathosoma base with an indentation sha
ped like an inverted U. 

e) Trichobothrium. 
Anterior trichobothrial seta longer and thicker 

than posterior. Trichobothrium with thin stem, 
distally round, with fine barbs. 

1) Extremities. 
Quantitative data. The values obtained from 

length measurements on the legs I-IV are summa
rized in Table 2 under "phoretic female". The 
following lengths were measured : 1eg I from the 
base of the trochanter to the distal end of the 
longest tibiotarsal seta socket; leg II-III from the 

base of the femur, leg IV from the base of the 
trochanter up to and inc1uding the c1aw socket of 
pretarsus; similarly, measurements of the tibiotar
sus or tarsus are made from their respective bases. 

Leg lengths were measured on " the extended leg ; 
thus, owing to the ben ding of legs II and III in the 
area of the trochanter-femur joint, the trochanters 
were not taken into consideration in order to obtain 
a more "exact measurement. 

On the average, leg II is 26 % longer than leg l, 
leg III 47 % longer and leg IV 133 % longer. 

Description of the extremities (Figs. 4, 5). Leg I 
(Fig. 4 : a) : Setae formula : Trl-Fe3-Ge4-
TiTa16(4); femur and genu wider than long, tibio
tarsus thickened, with a powerful distal claw whose 
basal opposing piece has a long, sharp tooth. The 
distal tibiotarsus has a long seta socket into which 
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FIG. 2 : Archidispus minar. 

a. - Ventral view of phoretic female. b. - Ventral view of nonphoretic female (for body lengths, see Fig. 1). 

2 setae insert (probably the eupathidia tc' and tc") 
and directly next to its base the solenidion (02. The 
setae u' and pv' are the shortest tibiotarsal setae, u' 
< pv'. Solenidia (02 > (01 = <p2 = (» <pl ; (02 is 
uniformly thin, extends above the seta socket; (01, 
<1>2 and <1>1 are thickened distaIly. Setae dF broad 
and leaflike with very fine barbs at the edge. 
Relation of length (x) leg l : 

tibiotarsus (x) = 1 : 0.52 - 1 : 0.58 (x = 1 : 0.55, 
n = 10). 

Leg II (Fig. 4 : b) ; Setae formula: Trl-Fe3-Ge3-
Ti4(1)-Ta6(1); tarsus with stemmed, distally very 
broad empodium and two sm aIl claws of equal size. 
Solenidion (0 slender, distally somewhat broader, 
origin near the base of the tarsus, does not extend 
to the insertion of tc" ; solenidion <p < (O. 

Leg III (Fig. 5 : a) : Setae formula: Trl-Fe2-

Ge2-Ti4(1)-Ta6; empodium as for leg II; two sm aIl 
claws of equal size; solenidion <p short and club
shaped. 

Leg IV (Fig. 5 : b) : Setae fo'rmula : Trl-Fe2-
Ge1-Ti3(1)-Ta6; tarsus with pretarsus and two very 
small claws, empodium extended and di staIl y wide
ned. Relation of tarsus length (x) : pretarsus length 
(x) = 1 : 0.42 - 1 : 0.55 (x = 1 : 0.47, n = 10). 
Distance tc' - tc" = pv' - pv". Setae pl" and u' 
very short; seta v" Ti = dTi; tibial solenidion <p 
short. 

Material : 16 females from locality UPR (Sept.
Nov. 1988) : 37 bred females including 7 adults and 
30 pharate females. 

Distribution (literature data) : Europe, Asia. 
From soil samples and phoretically from different 
species of the carabid beetle genera Acupalpus, 
Agonum, Amara, Anisodactylus, Calathus, Europhi-

c 
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lus, Harpa/us, Pardi/eus, P/atynus, Poeei/us, Ptero
stiehus, and Sten%phus; on the connecting skin 
between head and prothorax as well as between 
thorax and abdomen, sometimes also on the other 
intersegmental skins. 

First description of nonphoretic female of Arehidis
pus minor. 

Total body surface finely stippled. 

a) Dimensions see Table 2. 

b) Dorsal side (Fig. 1 : b). 

Free margin of clypeus striped. Cupulae ia and ip 
roundish. Tergit H with posteromedian tongue-like 
elongation. Setae e2 insert on the free margin of the 
clypeus, with thin hair tube. Dorsal setae not 
modified. 

Relative and absolute lengths of dorsal setae 
(average values in parentheses based on 14 measu
rements on each of 10 animaIs) : cl(34) = e2(35) < 
d(47) < e(71) > ft53) < h1(68) < h2(80). The 
setae lengths of a series often show considerable 
differences in length for one and the same animal, 
e.g. setae d 52, 43; setae e 52, 65; setae h2 79, 89. 

Distances between dorsal setae (10 measure
ments) : cl-cl (57) < d-d(1l3) > f-ft65) > 
h1-h1(39). Distance cl -cl> cl-e2. 

e) Ventral side (Fig. 2 : b). 
Ventral setae not modified. Setae aureoles of 3b, 

4a and 4b without overlying cuticular crevice. 3a 
extend to apodemata IV ; 3b as long as or longer 
than 3a. Position of 4a and 4b as in phoretic female, 
distances 4a-4b variable (Fig. 3). 4a as long as or 
shorter than 3a and ps 1 ; 4b as long as or longer 
than 4e ; ps2 more than half as long as ps 1 ; ps l , ps2 
and ps3 heavily barbed. LEI and apodemata as in 
the phoretic female; edge of LEI, however, only 
slightly developed. 

Posterior genital sclerite as in phoretic female. 

cl) Gnathosoma. 
Length 22-25 (x = 23, n = 7); posterior width 

18-23 (x=21 , n=7); anterior width 15-19 (x= 17, 
n = 7), solenidion 4-7 (n = 7). 

e) Trichobothrium as in phoretic female (Fig. 4 : e). 

f) Extremities. 
Quantitative data. "Nonphoretic female" in 

Table 2 summarizes the values obtained from 
length measurements on legs I-IV. Measured leng
ths are as for phoretic females. The legs II and III 
are on the average 14 % and 30 % longer than leg 
l, respectively ; leg IV is 113 % longer th an leg 1. 

FIG. 3 : Archidispus minor, nonphoretic female, examples of 
the variability in the positions of setae 4a and 4b in relation 
to each other ; insertion of the respective animais are 
connected by lin es. 

Description of the extremities (Figs. 4-5). Leg l 
(Fig. 4 : c) : Setae formula : Trl-Fe3-Ge4-
TiTa16(4) ; femur and genu longer th an wide; 
tibiotarsus slender, no claw present, distal with a 
long seta socket into which two setae insert (pro
bably the eupathidia te' and te") and basally the 
solenidion co2; seta u' > pv' . 

Solenidion co2 > ( =) co 1 > cp2 = cp 1; co2 
uniformly thin, col finger shaped, cp2 slightly thic
kened, cp 1 clubshaped. Seta dF with leaf like 
flattening as in phoretic female. Relation of length 
(x) leg l : tibiotarsus (x) = 1 : 0.49-1 : 0.56 (x = 
1 : 0.52, n = 10). 

Leg II (Fig. 4 : d) : Setae formula: Tr1-Fe3-Ge3-
Ti4(1)-Ta6(1) ; tarsus with unstemmed, distally 
broadened empodium and two small claws of equal 
size. Solenidion co slender, does not extend to the 
insertion of te", origin near base of tarsus; soleni
dion cp < co. 

Leg III (Fig. 5 : c) : Setae formula: Trl-Fe2-
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FIG. 4 : Archidispus mino/'. 

a. - Phorelic female, leg. 1. b. - Idem, leg II. c. - Nonphorelic female leg 1. d. - Idem, leg II . e. - Idem, lrichobolhrium. (Solenidia 
are marked by arrows). 

TABLE 3 : Archidisplls minor, a comparison between phoretic and nonphoretic females, based on the breeding material shown in Table 1. Characteristics that 
are thought to have adaptation al value for the phoresy are indicated by bold - face numbers. 

phoretic female (a) nonphoretic female (b) common characteristics 

1. Dorsal setae sometimes different from (b) in 1. Dorsal setae not modified 
position and length 

2. Setae 3b. 4a spindle shaped, 4b. 4c thickened Ventral setae not modified 2. Form of posterior genital sclerite 

3. Position of 3b different from (b) 3. Position of 4a-4b 

4. Integument thicker 4. Length ratio of ps l-ps2-ps3 

5. Sternal plates wider 5. Proportions of gnathosoma and its solenidia 

6. Apodemata more sclerotic 6. Form of trichobothrium 

7. LEI with a distinct lowered edge LEI only faintly present 7. Form of seta dF (leg 1) 

8. Leg 1 shorter 8. Form of c1aws of legs II and IJJ 

9. Tibiotarsus 1 longer (cf. ratio legftibiotarsus) 9. Solenidion of tarsus II does not reach tc' 

10. Tibiotarsus 1 thickened Tibiotarsus 1 slender 

Il. Tibiotarsus 1 with claw Tibiotarsus 1 without claw 

12. Length of solenidia of leg 1 differs from (b) 

13. u' < pv' (tibiotarsus) u"> pv' 

14. Femur and genu 1 wider than long Femur and genu 1 longer than \Vide 

15. Legs II-IV longer 

16. Empodia II-III stemmed Empodia II-III not stemmed 

17. Pretarsus IV longer (cf. ratio tarsusfpretarsus) 

18. Setae of leg IV sometimes differ from (b) in 
positions and lengths 

19. Appetitive behavior present Appetitive behavior absent 



Ge2-Ti4(1)-Ta6; claws, empodium and solenidion 
cp as for leg II. 

Leg IV (Fig; 5 : d) : Setae formula Trl-Fe2-Ge1-
Ti3(l)-Ta6; tarsus with pretarsus and two very 
small claws, empodium elongated, distally broader. 
Relation of tarsus length (x) : pretarsus length (x) 
= 1 : 0.38-1 : 0.46 (x = 1 : 0.41, n = 9). Distance 
te' - te" > pv' - pv". Setae pl" and u' very short; 
seta v"Ti < dTi; tibial solenidion cp as in phoretic 
female. 

Material : 8 females from locality UPR (Sept.
Nov. 88); 3 females from site MU (Sept. 1987); 
15 bred females including 7 adults and 8 pharate 
females. 

Table 3 compares the diagnostically relevant 
individu al chm;acteristics and groups of characte
ristics of the two morphs. 

NOTE: 

The nonphoretic female of A. minor was disco
vered during breeding experiments and bears a 
striking similarity to Arehidispus haarloevi 
(Karafiat, 1959), but for the time being the two 
species should not be considered to be identical. 
The normal minor female differs considerably in 
several characteristics from the original descriptions 
of haarloevi. These differences involve the setae 
lengths of the series 3a-3e, 4a-4c and ps 1-ps3 as weil 
as the setae pv" and te" of leg IV. If this should 
actually be a case of conspecificity (i.e. A. haarloevi 
should be the nonphoretic female form of A. 
minor), these differences would be due to 
intraspecific morphological variability or flaws in 
the description of A. haarloevci. 1 think it more 
likely that A. haarloevi is the nonphoretic female of 
an Arehidispus species that is closely related to A. 

127 
minor and may or may not have already been 
described. Breeding experiments with appropriate 
species are planned. 

MAHUNKA (1971) published the finding of A. 
minor and A. haarloevi in India; he found both 
species in the same soil samples (As-118, As-1l9). 
My followup examination of the female from 
sample As 118 identified as A. haarloevi provided 
the complete morphological agreement with the 
nonphoretic minor female morph that 1 had bred. 
There is no doubt that it is the first common finding 
in nature of the phoretic and nonphoretic 
(" haarloevi "-like) female morphs of A. minor. 

2) Arehidispus magnifieus (Karafiat, 1959) 

Imparipes (Archidispus) arma/us magnificus : KARAFIAT 
1959, 671, Fig. 17 (near Erlangen, FRG; type no longer 
existent, KARAFIAT pers. comm.) ; 

Imparipes (Archidispus) magnificus : BALOGfI & 
MAHUNKA 1962, 512, Hungary; MAHUNKA 1965a, 358-
359 (only key), Table 2, Fig. 1-2; 1965b, 141 (Hungary) ; 
1972, 370 (France) ; 

Imparipes magnificus : SEVASTIANOV 1978,53 (only key), 
Table 18, Fig. 138a-b (USSR) ; 

Archidispus magnificus : RACK 1973, 322-323 (only 
. key); MAHUNKA & ZAKI 1984, 77 (Hungary). 

BREEDING EXPERIMENTS. 

The examination of soil samples (locality UPR, 
June 1988) provided four live f!:l!llales of the 
phoretic type. Breeding experiments were begun 
immediately and it was possible tg induce three 
females to lay eggs and to cultiva te the larvae to the 
emergence of the fI adults. 

TABLE 4 : Number of FI progeny of nonphoretic and phoretic strains of Archidispus magnificus. 

No. parental-'i' nonphoretic-'i' 

A/88 nonphoretic 

B/88 nonphoretic' 17 

Cf88 nonphoretic 2 

D/88 phoretic 

E/88 phoretic 18 

F/88 phoretic 

total number 41 

Progeny (FI) 

phoretic-'i' 

19 

II 

1 

4 

33 

1 

69 

intennediate-~ males total offspring 

7 27 

28 

39 

32 

3 

8 

79 

150 
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FIG. 5 : Archidispus minor. 

a. - Phoretic female, leg III. b. - Idem, leg IV. c. - Nonphoretic female, leg III. d. - Idem, leg IV. 



FEMALE DIMORPHISM. 

When the fl generation showed the appearance 
of phoretic females and nonphoretic females lac
king claws on leg l, breeding experiments were also 
performed with nonphoretic fl females. These 
experiments showed that nonphoretic females can 
also pro duce both female morphs (Table 4). 

The percentages of female morphs - related to 
the total number of fl individuals - produced by 
nonphoretic mother animais was 36 % nonphoretic 
females and 63 % phoretic females. The percenta
ges for phoretic females was 38 % nonphoretic 
offspring and 62 % phoretic offspring. 

Among a total of III fl females there was only 
one animal with intermediate characteristics (see 
below). 

Test of the appetitive behavior (perching stance) 
of both morphs showed the same results as were 
found in Archidispus minor. 

Redescription of phoretic female of Archidispus 
magnificus (described by KARAFIAT, 1959) (Fig. 6-
10). 

Total body surface finely stippled. 

a) Dimensions see Table 5. 

b) Dorsal side (Fig. 6 : a). 

Free margin of clypeus narrow, striping only 
weak. Cupulae ia and ip rounded. Tergit H with 
posteromedian tongue-like elongation. Setae c2 are 
not on the free margin of the clypeus; hair tube 
missing or short and stumpy. The dorsal setae are 
similar to tho.se. of Archidispusarmatus (Karafiat, 
1959), but in magnificus the setae c2 have the 
normal hair form. 

Relative and absolute lengths of dorsal setae 
(averages in parentheses, determined from 14 me a
surements on each of 10 animais) : cl(21) < c2(29) 
= d(30) < e(40) > f(22) < hl(62) > h2(48). 
Distances between the dorsal setae (10 measure
ments): cl-cl(56) < d-d(69) > f-f(48) > hl-hl(34). 
The distance cl-cl is distinctly greater th an that of 
cl-c2. 
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TABLE 5 : Archidispus magnificlIs; body and leg dimensions of 7 phoretic 
and 7 nonphoretic females. 

phoretic female 

x V 

BL 214 212 182 209 199 207 187 201.42 6.24 

BW 155 157 142 162 164 164 122 152.28 5.03 

astpl (y{) 57 59 56 58 57 57 55 57.00 2.26 

pstpl (y{) 102 107 95 106 102 106 99 102.48 4.24 

leg l 67 69 63 69 69 66 65 66.85 3.49 

TiTa l 35 36 33 39 37 35 35 35.71 5.28 

leg Il 84 84 78 82 85 80 81 82.00 3.06 

Ta Il 34 34 32 35 35 34 32 33.71 3.62 

leg III 91 94 87 97 96 94 92 93.00 3.61 

Ta III 32 32 31 35 35 34 32 33.00 4.94 

Leg IV 145 148 133 144 147 137 137 141.57 4.11 

" Ta IV 44 42 40 . 44 44 41 41 42.28 4.03 

PrTa IV 21 21 19 '. 20 21 20 19 20.14 4.41 

nonphoretic female 

ii V 

BL 264 214 172 251 232 199 214 220.85 14.14 

BW 187 162 170 175 169 170 162 170.74 5.01 

astpl (y{) 54 49 51 51 51 50 51 50.00 2.40 

pstpl (W) 105 94 97 102 99 95 95 98. 14 4.17 

1cg l 76 69 71 75 71 69 75 72.28 4.12 

TiTa l 37 35 36 37 36 32 37 35.71 5.03 

leg II 81 75 79 80 79 77 77 78.28 2.62 

Ta Il 30 31 30 32 30 30 29 30.;18 3.16 

leg III 94 85 86 90 89 89 87 88 . ~7 3.37 

Ta III 31 30 30 30 31 31 30 30.42 1.75 

leg IV 144 131 131 143 140 126 132 135.28 5.15 

Ta IV 46 41 41 · 44 44 39 41 48.28 5.74 

PrTa IV 15 14 13 16 15 11 14 14.00 11.64 

c) Ventral si de (Fig. 7 : a). 
Setae 3b are thicker and longer than 3a and reach 

the insertion of 4b. The basal swelling of the setae 
4a and 4b is characterisiic; 4a are spindle-shaped 
and in sert far behind apodemata IV. Setae ps3 > 
psi> ps2. Apodemata 1 and II are highly sclerotic, 
the latter form a clearly dropped edge in the 
direction of the posterior sternal plate. Ridge LEI 
also has a lowered edge. Apodemata III highly 
sclerotic, apodemata IV reaches acetabulae III. 
Apodemata V rudimentary between acetabulae IV 
and the insertions of 4b. 

Posterior genital sclerite is triangular and dis-
tinctly wider than long. 

d) Gnathosoma. 
Length 21-23 (n=10); posterior width 16-19 

(x = 18, n= 10); anterior width 17-19 (n=IO); 
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FIG. 6 : Arcllidispus magnificus. 

a. - Phoretic female, dorsal view. b. - Nonphoretic female, dorsal view (body lengths for a and b = 200 )lm). 

length of solenidion 5-6 (n= 10). Ventral base with 
deep indentation shaped like inverted U. Dorsal 
with 3 setae : The me di an pair Gdl is the longest ; 
Gd2 insert somewhat laterally before Gd! and are 
shorter ; pp insert far before Gd2, tiny. Ventral side 
with one pair of setae, these insert at about the level 
of the middle of the gnatl1üsûlua. Palps with one 
pair of setae each, ventral with one piston-like 
process each, ventrolateral with one diagonally 
striped solenidion each, pointing forward. The 
contour of the gnathosoma without the palps is 
almost square, laterally it is sometimes slightly 
convex. 

e) Trichobothrium (Fig. 9 : e). 
The anterior trichobothrial seta much longer and 

thinner th an the posterior one. The trichobothrium 

has a slender stem and is rounded distally; it has 
irregular and very fine barbs. 

./) Extremities. 
Quantitative data. The data obtaineà from mea

surements of legs I-IV are summarized in Table 5 
under " ph ore tic female ". Distances measured were 
as for Archidispus minor. 

Legs II, III and IV are 47 %, 65 % and 112 % 
longer on the average th an leg l, respectively. 

Description of the extremities (Figs. 9-10). Leg 1 
(Fig. 9 : a, b); Setae formula : Trl-Fe3-Ge4-
TiTaI6(4); femur and genu wider than long; 
tibiotarsus very thickened, distal with a powerful 
claw, whose basal opposing piece has a pointed, 
toothlike formation. Distally the tibiotarsus has 
two separate setae sockets, the longer of which 
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a 

FIG. 7 : Archidispus magnificus. 

a. - Phoretic female, ventral view. b. - Nonphoretic female, ventral view. (Body lengths as in Fig. 6). 

bears 2 setae (probably the eupathidia te' and te") 
as weIl as solenidion 0)2 which inserts into its base. 
Setae u' and pv' are the shortest tibiotarsal setae, 
with pv' somewhat longer th an u'. Solenidia 0)2 > 
0) 1 < (=) <p2 > <p 1 ; 0)2 and <p2 long and thin, 0) 1 
finger shaped, <p2 club shaped. Seta v'T very short 
and peg-like; seta dF leaf-like and flattened with 
fine lateral barbs. Relation of length (x) of leg I : 
tibiotarsus (x) = 1 : 0.52 - 1 : 0.56 (x = 1 : 0.53, 
n = 7). 

Leg II (Fig. 9 : c, d) : Setae formula: Trl-Fe3-
Ge3-Ti4(1)-Ta6(1); tarsus with thinly stalked 
empodium with broad distal lobes. The anterior 
claw is twice as long as the posterior one. Soleni
dion 0) originates on the base of the tarsus and does 
not reach the insertion of seta te" (see "note"); 
0) > <p. 

Leg III (Fig. 10 : a) : Setae formula: Trl-Fe2-

Ge2-Ti4(1)-Ta6; empodium as for leg II; anterior 
claw more than twice as long as posterior. Soleni
dion <p slender and finger shaped. 

Leg IV (Fig. 10 : b) : Setae formula: Trl-Fe2-
Ge 1-Ti3(1)-Ta6; tarsus with pretarsus, two small 
claws and empodium with slender stem and broad 
distal lobes. Relation of tarsus length (x) to pretar
sus length (x) = 1 : 0.45 - 1 : 0.50 (x = 1 : 0.47, 
n = 7). Distance pv' - pv" = pv" - u'. Seta v" Ti > 
dTi. Solenidion <p thin and rod-like ; setae pl" and u' 
are the shortest tarsal setae. 

NOTE: 

In the small, po orly detailed illustration in the 
original description, the claws of legs II and III are 
shown as being equal in length; the solenidion of 
leg IV is missing ; instead of the 6 tarsal setae of leg 
IV only 4 are shown; seta te' does not extend 
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beyond the distal end of the pretarsus. These are 
probably errors in observation or reproduction on 
the part of KARAFIAT; with regard to the serious 
difference of length of setae te', however. 

b 

intraspecific variability could play a role. As the 
type material for the species described by KARAFIAT 

is no longer available (KARAFIAT, pers. comm.), no 
definitive answer to this question can be expected. 

FIG. 8 : Archidispus magnificus. 

a. - Female, intennediate fonn, dorsal view. b. - Idem, ibid., ventral view. (Body length = 200 !lm). 

lhe problem of consistency of poslUon and 
length of solenidion ffi (leg II) will require further 
study. In ail 37 bred phoretic f1 females, solenidion 
ffi was as in the redescription and proved to be a 
constant characteristic of the phoretic female (cf. 
leg II, nonphoretic female). One phbretic magnifieus 
female from Hungary (HNHM, T-151p-67) that 1 
examined differed (only) in this respect from my 
natural and breeding material. In this animal, the 
solenidion ffi inserts far from the tarsus base on the 
distal end of the _ first third of the tarsus; in 
comparison to the Austrian material, the solenidion 

is twice as long, extends far beyond the insertion of 
te' and even reaches as far as the anterior claw (Fig. 
9; d). 

Material : Three females from locality MU (Sept. 
1986, June 1987); four females from locality UPR 
(June 1988) as weil as 16 adult females and 46 
pharate females ; four adult f1 females were lost in 
the breeding experiments. 

Distribution (literature data) : Europe. From soil 
samples and phoretic on the carabid beetle Euro
phi/us fuliginosus; under the elytra on the dorsal 
si de of the abdomen. 
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FIG. 9 : Archidispus magnificus. 
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a & b. - Leg l of phoretic female in different views (solenidia are marked by arrows). c. - Leg II of phoretic female. d. - Idem, 
with unusually long solenidion (specimen from Hungary, HNHM). e. - Trichobothrium of phoretic female. f. - Nonphoretic 
female, leg 1. fi. - Idem, leg II, distal part of tarsus with seta arising from the top of rudimentary hair socket. g. - Idem, ibid. 
(empodium in ventral view marked by arrow). h. - Female, intermediate form, tibiotarsus l with rudimentary c1aw. 



First description of nonphoretic female of Arehidis
pus magnifieus. (Fig. 6-10). 

Entire body surface finely stippled. 

a) Dimensions see Table 5. 

b) Dorsal side (Fig. 6 : b). 

Free margin of clypeus narrow, weakly striped. 
Cupulae ia and ip round to oval. Tergit H has a 
posteromedian tongue-like extension. Setae e2 
insert on the free margin of the clypeus ; hair tube 
missing in weakly sclerotic animaIs, present in those 
that are larger and more sclerotic, but short. Dorsal 
setae are not modified. 

Relative and absolu te lengths of dorsal setae 
(average values in parentheses, calculated from 14 
measurements on each of 10 animaIs, aIl values in 
!lm) : cl (28) = e2(29) = d(31) = e(31) > f(25) < 
h1(46) > h2(38). 

Distances between the dorsal setae (10 measure
ments) : el -cl(63) < d-d(98) > f-f(68) > h1-h1(32). 
Distance cl-cl is distinctly greater than distance 
e 1-e2. Owing to the large distance between setae d, 
a line connecting cl, d, f and hl curves towards the 
edge of the body. 

e) Ventral side (Fig. 7b). 
Ventral setae are not modified. Setae 3b are as 

thick as 3a but longer; they do not reach the 
insertion of 4b. Position of 4a and 4b as in phoretic 
females . Setae ps 1 and ps3 thin, smooth or weakly 
barbed, ps2 very short and thin, ps3 > psI> ps2. 
Ridge LEI between setae 2b usuaiiy not present, 
sometimes weakly developed, only rarely with a fine 
edge. AlI apodemata present as in phoretic female 
but, like the sternal plate edges, less sclerotic. 

Posterior genital sclerite as in phoretic female. 

d) Gnathosoma. 
Length 22-25 (x=24, n= 10); posterior width 

18-25 (x = 23, n = 10) ; anterior width 15-20 (x = 18, 
n = 10). Length of solenidion 4-6 (n = 10). Contour 
of gnathosoma nearly trapezoid ; on its ventral base 
a flat indentation shaped like an inverted U. Setae 
as in phoretic female. Near the ventral palps one 
piston-like process each; ventrolateral solenidion 
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pair thickened, bent to the side or slightly back
wards. 

e) Trichobothrium : as in phoretic female. 

1) Extremities. 

Quantitative data. The data from measurements 
of legs I-IV are given in Table 5 under " nonpho
retic female ". Distances measured were as for the 
phoretic female. 

Legs II, III and IV are longer than 1eg 1 by 8 %, 
23 % and 87 %, respectively. 

Description of the extremities (Figs. 9-10). Leg 1 
(Fig. 9 : f, fI) : Setae formula : Trl-Fe3-Ge4-
TiTa16(4); femur and genu longer than wide. 
Tibiotarsus slender, no claw present, two separate 
setae sockets distaIly ; two setae insert on the longer 
one (probably the eupathidia te' and te"); soleni
dion co2 originates on its dorsal base; on its ventral 
base there is a soft-skinned, wart-like bump (rudi
ment of the claw socket). Setae u' and pv' are the 
shortest tibiotarsal setae with u' > pv' ; u' barbed. 
Solenidion co2 > co 1 = (» <p2 > <p 1 ; co2 and <p2 
thin, co 1 finger shaped, thinning distaIly, <p 1 club 
shaped. Seta v'T very short, peg-like ; dF broad and 
leaf-like, with very fine lateral barbs. Relation of 
length (x) leg 1 : tibiotarsus (x) = 1 : 0.46-1 : 0.50 
(x = 1 : 0,49, n=7). 

Leg II (Fig. 9 : g) : Setae formula: Trl-Fe3-Ge3-
Ti4(1)-Ta6(1); tarsus with short stemmed, distaIly 
widened empodium which anteriorly is blunt or has 
a pointed extension; anterior claw is only slightly 
larger than the posterior one; solenidion co is 
slender and becomes more so distaIly, extends 
beyond the insertion of te" . Solenidion co > <p . 

Leg III (Fig. 10 : c) : Setae formula: Trl-Fe2-
Ge2-Ti4(1)-Ta6; tarsus with unstemmed empo
dium, which is wider distally and is blunt anteriorly 
or has a pointed extension; both claws are of the 
same size. Solenidion <p is slender. 

Leg IV (Fig. 10 : d) : Setae formula: Trl-Fe2-
Ge1-Ti3(1)-Ta6; tarsus with pretarsus, two smaIl 
claws and basaIly thin-stemmed, distally broadened 
empodium. Relation tarsus length (x) : pretarsus (x) 
= 1 : 0.28 - 1 : 0.36 (x = 1 : 0.33, n = 10). 
Distance pv' -pv" = 3 x pv" -u'. Setae v" Ti < dTi. 
Setae pl" and u' are the shortest tarsal setae. 
Solenidion <p thin and peg-like. 
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FIG. 10 : ArclzidisplIs magnificlls. 

a. - Phoretic female, leg III. b. - Idem, leg IV. c. - Nonphoretic female, leg III. d. - Idem, leg IV. 
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Material : 27 adult females and Il pharate 

females, exclusively from breeding experiments; 
two adult females were lost in the breeding experi
ments. 

Table 6 contrasts the diagnostically relevant 
individual characteristics and groups of characte
ris tics of the two female morphs. 

TABLE 6 : Arehidispus magnifieus, a comparison between ph~retic and nonphoretic females, based on the breeding material shown in Table 4. Characteristics 
that are thought to have adaptational value for phoresy are indicated by bold-face numbers. 

phoretic female (a) nonphoretic female (b) common characteristics 

1. Setae cl, d,f modified 

2. Dorsal setae sometimes different from (b) in . 
position and length 

. 3. Setae 3a, 3b, 3e, 4b, 4e longer 

4. Setae 4a spindle shaped, 4b and 4e thicker 

5. Integument thicker 

6. Anterior sternal plate wider 

7. Apodemata more sc1erotic 

Dorsal setae not modified 1. Width of posterior sternal plate 

2. Position of 3b 

3. Position of 4a-4b 

Ventral setae not modified 4. Form of posterior genital sclerite 

5. Form of trichobothrium 

6. Form of seta dF (leg 1) 

7. Length ratios of ps l-ps2-ps3 

8. LEI highly sc1erotic with a distinct lowered LEI only faintly present or absent 
edge 

9. Proportions of gnathosoma and its solenidia 
differ from (b) 

10. Leg 1 shorter 

11. Tibiotarsus 1 longer (cf. ratio leg/tibiotarsus) 

12. Tibiotarsus 1 thickened . 

13. Tibiotarsus 1 with claw 

14. Length of solenidia of leg 1 differs from (b) 

15. Il' <- pv' (tibiotarsus) 

Tibiotarsus 1 slender 

Tibiotarsus 1 without claw 

Il> pv' 

16. Femur" and genu 1 wider than long Femur and genu 1 longer than wide 

17. Legs II-IV longer 

18. Empodia II-III long stemmed, no tip Empodia II-III short stemmed, anterior tip 

19. Anterior claw of leg II twice as long as Anterior claw of leg II only slightly longer than 
posterior posterior 

20. Anterior claw of leg III more than twice as long Claws of leg III equal in length 
as posterior 

21. Solenidion of tarsus II does not reach le' Solenidion of tarsus II extends beyond le' 

22. Pretarsus IV longer (cf. ratio tarsus/pretarsus) 

23. Setae of leg IV sometimes differ from (b) in 
positions and lengths 

24. Appetitive behavior present Appetitive behavior absent 

3. Female with intermediate phenotype. 

The analysis of the fi daughters of a phoretic 
breeding female (B-88) showed an animal that on 
the basis of its characteristics occupies an interme
diate position and so cannot be classified as being 
one or the other of the two morphs. 

Description (Fig. 8 : a, b : 9 : h). 
Dimensions : length 200, width 162, anterior 

sternal plate 51, posterior sternal plate 96, leg 1 67 

total, TiTa 35 ; leg II (without Tr) 79, Ta 31 ; leg III 
(without Tr) 87, Ta 31 ; leg IV (with Tr) 131, Ta 44, 
PrTa 15. Relation of tarsus IV : pretarsus = 
1 : 0.34. Leg II is 18 % longer th an leg l, leg III is 
30 % longer and leg IV 96 % longer. 

The distribution of the diagnostically relevant 
characteristics is shown in Table 7. 

Material : One female from breeding experiment 
B-88, 4 June 1988. 

A nonphoretic female from the same breeding 
experiment has a 7 !lm-long hair-like formation 
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TABLE 7 : ArchidisplIs magnificlIs : Intermediate female showing proper characteristics as weil as characteristics of nonphoretic and phoretic females. 

Characteristics of 
nonphoretic female 

Width of anterior sternal plate 
phore!ic female intermediate female 

Ridge LEI 

Apodemata IV 
Structure and setation of leg 1 

Solenidion CIl (leg II) reaches seta IC' 

Body setae except cl, d, 4a, 4b 

Relation Ta IV : PrTa 

Empodia and claws of legs II and III 
Relative length of tibiotarsus 1 

Rudimentary claw of leg 1 

Relative length of legs 
Form of setae cl , d, 4a, 4b v"Ti dTi (leg IV) 

Gnathosoma 

unilaterally on the rudimentary claw socket of 
tibiotarsus I (Fig. 9 : fI). 

DISCUSSION 

Sixty-three percent of the characteristics of pho
retic females listed in Tables 3 and 6 are apparently 
apomorphies which can be interpreted as adapta
tions to ph ore tic behavior; they are shown as 
bold-face numbers in these two tables. Above aIl it 

. is the extremities that show striking functional 
adaptations as are needed for climbing onto the 
transport host and holding on to it while on board. 
The chaetotaxic differences between the morphs are 
similarly striking. Tables 3 and 6 also show that the 
two morphs differ in 68 % (A. minor) and 77 % (A. 
magnificus) of the compared characteristics or 
groups of characteristics. The extent of difference 
between the two morphs thus goes far beyond what 
is normally required for the differentiation of two 
species. An objective recogmtlOn of the 

.. conspecificity of two such different morphs is not 
possible without breeding experiments. The conse
quences that this will have, especially in the area of 
museum taxonomy, cannot be estimated. 

There are already a number of known scutacarid 
genera that show differing degrees of polymorphism 
(EBERMANN in prep.). This indicates that there is an 
even larger number of as-yet unknown polymorphic 
species which wou Id have an even greater effect on 
the current systematics of scutacarids. In this 
context, one need only think of the numerous 
species of the Variatipes group, whose common 
characteristic is the lack of claws on leg pair 1. At 
present we have no idea as to whether this group of 
species is a convolute of nonphoretic females who se 

phoretic females happen to be unknown, or whe
ther this situation only applies to sorne of the 
described species, or, finally, whether the loss of the 
claw on leg I is due to other causes. 

A comparative study of the . phenornenon of 
polymorphism in scutacarids is being prepared. 
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