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Abstract.— A detailed redescription of Trombidium holosericeum (L.), based on female is 
given. C haracteristics of larvae, deutonymphs and adults as well as the data  on their biology are  
provided. The selected neotype is a  female, from which larvae have been obtained by experim en­
tal rearing. Teresothrombium is regarded as a new synonym of Trombidium. T. latum Koch, 
1837 is a synonym of T. holosericeum, w hereas T. latum s. Oudemans (1910, 1937), Andre (1926), 
Thor and Willmann (1947) -  a  synonym of T. rimosum Koch, 1837. T. holosericeum displays an 
almost edaphic life style except during m ating and the parasitic phase of larvae. The life cycle is 
uni- to semivoltine, females may be iteroparous. Data on host range of larvae and physiological 
properties of eggs and protonymphs are  given.

Key w ords.— Acarology, taxonomy, biology, life-history, neotype, Trombidiidae, Trombidium, 
T. holosericeum.

In t r o d u c t io n

Trombidium holosericeum is a m em ber of a  H olarctic 
genus including a t p resen t 34 nom inal species. The sys­
tem atic  division of th e  genus h as  undergone several 
changes for m any y ea rs  and still, up to the p resen t, has 
rem ained  unclear. T. holosericeum w as described  by 
L innaeus a s  Acarus holosericeus L. on the basis  of the 
specim en rep resen tin g  an  active postlarval stage  and, 
since then, h as  been regarded  a s  the m ost common m em ­
ber of the  genus, recorded  from m any places in the 
P alaearctic .

E rection  of the genus Trombidium  by Fabricius (1775) 
w as not accom panied by designation  of its type species. 
The la tte r  w as done by L atreille (1810), who selected  T. 
holosericeum  a s  a  type (type by subsequen t designation , 
Opinion 104, 1928).

For m any y ears  T. holosericeum has rem ained known 
only from active postlarval stages. The attem pts to correla te  
them  w ith larvae, m ade by m any authors, have not resu lted  
in descrip tion  of all stages of tha t species. F u rthe r h istory  of 
Trombidium  and T. holosericeum as  well as some nom en­
cla tu re  problem s w ere discussed by Vercam m en-Grandjean
(1973), Newell (1979), Southcott (1986) and Mąkol (1996).

The p resen t p ap e r contains d a ta  on taxonom y and  biol­
ogy of T. holosericeum. We hope th a t a  com prehensive 
descrip tion  of active life stages and  biological d a ta  con­

cern ing  all in s ta rs  will also  serve a s  a  re ference  in the  
p rocess of d ifferentiation  of o ther species belonging to th a t 
genus.

M a t e r ia l  a n d  m e t h o d s

The m ateria l for p resen t stud ies w as collected a t v a ri­
ous localities in E urope (see the  list of localities). T he m or- 
phom etric d a ta  of all the  specim ens m entioned in the  list 
served for taxonom ic description. O ther d a ta  concern ing  
d istribu tion  a re  not included in the list. The localities in 
Poland w ere assigned  to physico-geographical m esore- 
gions accord ing  to K ondracki (1994).

The following collecting m ethods w ere used: han d  pick­
ing, pitfall trap s, litte r  sifting and  ex traction  in B erlese fun­
nels. L arvae w ere  additionally  cap tu red  u sin g  an  e lectric  
suck ing  trap  and  a  sw eep net (m esh 1 0 0  pm).

The specim ens used  for m orphological m e asu rem en ts  
a re  of the following origin: 1 . la rvae a ttach ed  to the  hosts, 
collected in the field, 2 . la rvae rea re d  from eggs deposited  
by adu lts collected in the field, 3. deutonym phs re a re d  from 
larvae, 4. deutonym phs collected in the field, 5. ad u lts  col­
lected in the field.

For rea rin g  and parasitism  experim en ts co n ta in e rs  
filled w ith charcoaled  P laster-of-Paris (g lass vials: 40x30 
mm and  po lystyrene boxes: 25x25x20 mm for the  m ateria l 
from  P oland an d  G erm any, respectively ) w e re  used .
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S a tu ra ted  a ir  hum idity  w as achieved by addition of w ate r 
to the  su b stra tu m  a s  required . Individuals w ere  kept iso­
la ted  a t 20°C (±  1°C) w ith a  12h/12h ligh t/dark  cycle. 
E xcep tions to the  above a re  m entioned in the text. Larvae 
w ere  te s ted  for photo tactic  and  geotactic responses using  
g lass tu b es (10 cm long, 2.5 cm in d iam eter), illum inated 
w ith a  light source from a lte rn a tin g  positions (phototaxy) 
o r kept d a rk  (geotaxy). P arasitism  experim en ts (applies to 
sam ples from G erm any only) w ere ca rried  out in p lastic 
boxes ( 1 0 0  x  1 0 0  x  1 0 0  mm) w ith the  bottom  covered with 
1 cm charcoaled  P laster-of-Paris. S tones and  pieces of 
p lan ts  (previously checked for the p resence  of eggs) w ere 
added  to lift up an d  vary  the surface; 1 0 0 - 2 0 0  la rvae w ere 
exposed  to 2-3  individuals of a po ten tia l host species. 
F re sh  body m ass of specim ens w as determ ined  using  a 
m icrobalance (S a rto riu s  4504MP8, ±  0.2 pg); fresh ly  
em erged la rvae w ere  m easured  in groups of 1 0  individuals, 
all o th e r specim ens w ere  m easu red  individually. The 
experim en tal design to exam ine desiccation resis tan ce  is 
d escrib ed  in W ohltm ann (1998). All ind iv iduals w ere  
checked daily d u rin g  the course  of the experim ents.

Specim ens o rig ina ting  from Poland and  F inland w ere 
m ace ra ted  in N esb itt’s fluid afte r p reserva tion  in ethyl 
alcohol and  then  fixed on m icroscope slides in F au re ’s 
fluid. Specim ens collected in G erm any w ere c leared  in lac­
tic acid  and  m ounted in polivinyl-lactophenol. Drawings 
and  m easu rem en ts  w ere m ade in Jenaval and  Biolar 
(m ateria l from Poland and  F inland) and  Axiophot, Zeiss 
(m ateria l from G erm any), respectively. Several specim ens 
w ere  u sed  for sc an n in g  e lec tron  m icroscope stud ies. 
P ho tog raphs of se lected  s tru c tu re s  (1. Figs 18, 19; 2. Figs 
20-28; 3. Figs 30a, 31) w ere taken  in SEM (1. JEOL JSM 
5200; 2. SEM LEO 435 VP; 3. Philips SEM 515) afte r drying 
in critica l point (1. Polaron, W atford, England; 2. B alzers 
CPD 010; 3. BAL-TEC CPD 030) and  coating  w ith gold (1. 
SEM C oating Unit PS 3, BIO-RAD; 2. E dw ards Scancoat 
Six, P iran i 501; 3. B alzers SCD 040). Term inology applying 
to m orphological s tru c tu re s  w as adopted  afte r R obaux
(1974) [R], Southcott (1961, 1986) [S] and  G abryś (1992) 
[G]. In several ca se s  new  abbrev iations or som e modifica­
tions of som e ex is ting  te rm s w ere in troduced  [*].

The following abbrev iations denote charac ters :
£ -  eupathidium  [R] 
e -  famulus [R] 
a  -  solenidion on genu [R] 
co -  solenidion on tarsus [RJ 
(p -  solenidion on tibia [R] 
k  -  vestigiala [RJ 

fell -  formula describing the division and chaetotaxy of che- 
licera in larvae [R] 

fcx  -  formula describing the chaetotaxy of coxa in larvae [R] 
/ D -  formula describing the number of rows of setae and 

number of setae in a  particular row on dorsum of 
opisthosoma in larvae (without setae on scutellum) [R] 

/Pp -  formula describing the division and chaetotaxy of pedi- 
palp in larvae [RJ 

fs t  -  formula describing the chaetotaxy of sternal region, 
between coxae (epimera) [RJ

/V  -  formula describing the number of rows of setae and 
number of setae in a particular row on ventrum  of 
opisthosoma in larvae [RJ 

AA -  distance between the bases of AM setae [RJ 
AL -  non-sensillary seta of the 2nd pair (or the length of) on 

scutum in larvae [RJ 
AM -  non-sensillary seta of the 1st pair (or the length of) on 

scutum in larvae [RJ 
AP -  distance between the bases of AL and PL setae [RJ

ASB -  distance between the anterior margin of scutum and
the level of bases of S setae [RJ

AW -  distance between the bases of AL setae [RJ
B -  barbed seta on palps [RJ

bFe -  basifemur (or the length of) [S*]
bs -  subcapitular seta, hypostomala [R, SJ 
Ch -  length of internal edge of cheliceral claw [*]

CML -  length of crista metopica [GJ
CMW -  width of crista  metopica [GJ 

cs -  adoral seta [RJ 
Cx -  coxa (or the length of) [R*J 
DN -  deutonymph
DS -  dorsal setae (or the length of) [SJ 

E -  length of eye stalk in active postlarval forms [*]
Fe -  femur (or the length of) [SJ
Ge -  genu (or the length of) [SJ

GOP -  genital opening [*J
HS -  length of scutellum [RJ
IP -  index pedibus; the total length of legs (including 

coxae) [R*J 
L -  body length, without gnathosoma 

1 -  length 
lAv -  length by width 

LSS -  width of scutellum [RJ 
LV -  larva

MA -  distance between the bases of AM and AL setae [RJ 
N -  nude (not specialized) seta on palps [RJ 
n -  normal (not specialized) seta, nude or barbed, on legs [RJ 

PaTa -  palp tarsus (or the length of) [SJ 
pDS -  posterodorsal setae (or the length of) on opisthosoma 

(pDS I, pDS II -  posterodorsal setae of first and second 
type, respectively) [S*J 

PL -  non-sensillary seta of the 3rd pair (or the length of) on 
scutum in larvae [RJ 

PSB -  distance between the level of bases of S setae and the 
posterior margin of scutum [RJ 

PW -  distance between the bases of PL setae [R]
S -  sensilla (or the length of) on crista metopica in active 

postlarval forms and on scutum in larvae [RJ 
SB -  distance between the bases of sensillary setae of crista 

metopica in active postlarval forms and of scutum in 
larvae [RJ

SL -  non-sensillary se ta  (or the length of) on scutellum [RJ 
SS -  distance between the bases of SL setae [RJ 
Ta -  ta rsus (or the length of) [SJ 

tFe -  telofemur (or the length of) [S*J 
Ti -  tibia (or the length of) [SJ 

TiCl -  palptibial claw (or the length of) [*]
Tr -  trochanter (or the length of) [SJ 
W -  body width 
w -  width
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L and  W, co n tra ry  to o ther ch a rac te rs , a re  not of crucial 
im portance, as they show a  significant variab ility  range, 
affected by various fac to rs (e.g. physiological condition, 
way of m ounting the specim en).

All m etric c h a rac te rs  a re  given in m icrom eters. In ca l­
culation of the m ean value, s ta n d a rd  deviation and  v ari­
ability coefficient of p a rticu la r ch a rac te rs , b iom etrical 
d a ta  of the neotype w ere included. Values given in b rackets  
in species descrip tion  apply to the m etric ch a rac te rs  
(m ean value, m inim um -m axim um , num ber of specim ens 
observed) not included in s ta n d a rd  m easurem ents.

L ist  o f  l o c a l it ie s

In listing localities from Roztocze Upland (localities 
31-38) we partly  followed Gabryś and Mąkol (1994). Locality 
in Bielska Plain (43) is given after Mąkol and Gabryś (1999). 
All other localities from Poland a re  cited after Mąkol (1998b). 
D ata a re  given according to the following scheme: locality; 
sample date; collector; num ber of in stars (code num bers).

POLAND

Dolina Dolnej Odry [Lower Odra Valley]
1. Bielinek nad Odrą [Bielinek on the Odra River] nature 
reserve
A/. Querceto-Lithosperm etum  subboreale; 24-26.10.1987; 
L. Buchholz; 4 DN (PL/1843, PL/1844, PIV1902, PI/1909)
B/. Fraxinio-Ulmetum; 24-26.10.1987; L. Buchholz; 1 9 
(PL/1845)
C/. Fraxinio-Ulmetum; 14-16.11.1987; M. Bunalski, L. Buchholz; 
2 DN (PL/1327, PI/1849)
D/. edge of Acer campestre ravine, on soil surface; 12.4.1991; 
M. Bunalski; 1 9 (PL/1900)
E/. beech forest, on path; 5.7.1985; G. Gabryś; 1 9 (PL/1907)
2. Olszyna Źródliskowa nature reserve ad Lubiechów, on path; 
6.7.1985; G. Gabryś; 6  9 9  (PL/1911, PL/1912, PL/1913, 
PL/1916, PL/1917, PL/1918)

W ybrzeże Słow ińskie [S łow ińskie Coast]
3. Darłówko ad Darłowo
AJ. edge of alder and pine forest; 7.5.1985; G. Gabryś; 1 9 
(PL/1429)
B/. alder stand at the seashore, in sod and moist litter; 
4.5.1985; G. Gabryś; 2 d'd' (PL/1549, PL/1550)
C/. m arshy pine forest; 4.5.1985; G. Gabryś; 3 9 9 (PL/1568, 
PL/1570, PL/1571), 3 d'ci' (PL/1569, PI/1572, PI/1573)
D/. pine forest, in g rass and soil; 5.5.1985; G. Gabryś; 2 9 9 
(PL/1558, PL/1559), 3 cTc? (PL/1556, PL/1557, PL/1560)
E/. pine forest, in grass and litter; 6.5.1985; G. Gabryś; 5 9 9 
(PL/1561, PL/1564, PI/1565, PI/1566, PIV1567)

Równina Gorzowska [Gorzów Plain]
4. vicinity of Barlinek, on the lake Sitno, litter in mixed forest; 
15.7.1991; G. Gabryś; 1 9 (PL/1235)

Kotlina Gorzowska [Gorzów Valley]
5. Radolin ad Trzcianka; litter in deciduous forest (iQuercus 
sp., Alnus sp., Corylus avellana), close to the river; 
15.7.1968; Cz. Blaszak; 1 DN (PL/1817)

Równina W rzesińska [W rześnia Plain]
6 . Promno ad Poznań; on Dębieckie lake, transitional zone 
between alder stand and mixed forest, litter; 20.5.1960; 
J. Rafalski; 1 DN (PL/1950)

W ysoczyzna Kaliska [Kalisz Upland]
7. Krotoszyn; in m anure; 26.5.1984; J. T urzański; 1 9 
(PL/1825)

Kotlina Żmigrodzka [Żmigród Valley]
8 . Wzgórze Joanny [Joanna's Hill] nature reserve; dry litter 
with Vinca minor, 27.4.1993; J. Mąkol, G. Gabryś; 1 <f 
(PL/1668)

Kotlina Milicka [Milicz Valley]
9. Ruda Milicka; on path, close to the pond; 7.5.1989; 
G. Gabryś; 2 9 9 (PL/1690, PL/1691), 1 cf (PL/1692)

W zgórza O strzeszow skie [O strzeszów  Hills]
10. on the way Marcinki -  Syców; ca 1 km from the road 
W arszawa -  Syców; close to the old abandoned house, in 
moss, under broken pieces of roof tiles; 7.5.1994; J. Mąkol; 1 d" 
(PL/1831)

Pradolina W rocławska [Wrocław Ancient Valley]
11. Wroclaw
A/, garden at Mickiewicza street, on soil surface; 28.4.1991; 
J. Mąkol; 2 9 9 ( PL/1057 [H27/1991], PL/1201 [H29/1991])
B/. larvae obtained (3.6.1991) by experim ental rearing  from 
female PL/1057 [H27/1991] (see the list of localities 11A); 19 
LV (PL/2288, PL/2289, PL/2290, PL/2291, PL/2292, PL/2293, 
PL/2294, PL/2295, PL/2296, PL/2297, PL/2298, PL/2299, 
PL/2300, PL/2301, PL/2302, PL/2303, PL/2304, PL/2305, 
PL/2306)
C/. garden at Mickiewicza street, on soil surface; 2.6.1990; 
J. Mąkol; 1 cT (PL/2198)
D/. Wroclaw -  Biskupin; garden; 20.6.1985; W. Kornalewicz; 6  

9 9 (PL/1882, PL/1883, PI/1888, PL/1891, PI/1896, PL/1899), 
1 o* (PL/1886)
E/. Wroclaw -  Biskupin; on soil surface, by the wall; 11.4.1985; 
G. Gabryś; 1 cf (PIV2207)
F/. Wroclaw -  Leśnica; at the tram  terminus, patch of vegeta­
tion of dry-ground forest type; 1.5.1992; G. Gabryś; 2 <f<f 
(PL/1672, PL/1674)
G/. Wroclaw -  Swojec; allotment garden; 27.05-2.07.1985; 
W. Kornalewicz; 2 9 9 (PL/1682, PL/1683), 1 a* (PL/1684)
12. Radwanice ad Wroclaw; inflows on the pond shore; 
16.5.1984; L. Borowiec; 1 9 (PL/1700), 1 DN (PL/1702)

Równina W rocławska [W rocław Plain]
13. Magnice ad Wroclaw; in the apiary, under the Mains sp. 
tree; 31.3.1994; P. Chorbiński; 2 9 9 (PL/2139, PL/2141), 2 <?<? 
(PL/2143, PL/2144)

Równina Opolska [Opole Plain]
14. vicinity of Lubliniec; compost fertilized soil; 1.5.1985; 
R. Dobosz; 1 <f (PL/1357)

Kotlina W arszawska [W arszawa Valley]
15. Lomna ad Warszawa; allotment garden, on bed; 25.4.1984; 
L. Borowiec; 1 DN (PI/2019)
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D olina Środkowej W isły / Rów nina W arszaw ska  
[Central Vistula Valley/ W arszawa Plain]
16. Warszawa -  Rakowiec; allotment gardens; in compost and on 
vegetable beds; clayey soil; 24.4.1984; E. Nowakowski; 1 DN 
(PL/1000)

Równina Piotrkowska [Piotrków Plain]
17. Spała nature reserve ad Piotrków Trybunalski; on the 
trunks of old trees; 18.5.1985; B. Soszyński; 2 ¥ ¥ (PL/1342, 
PI/1343)

Równina Łukowska [Łuków Plain]
18. J a ta  nature reserve ad Łuków; Tilio-Carpinetum; on the 
trunk  of hornbeam; 7.5.1983; U. Skowerska; 2 ¥ ¥ (PL/1346, 
PL/1347)

M asyw Ślęży [Ślęża M assif]
19. at the foot of Radunia mountain, on the side of Tąpadła 
pass, mixed forest; sod with Juncus sp. and litter; 2.5.1987; G. 
Gabryś; 1 DN (PI/1634)
20. Sobótka Zachodnia; tourist trail, 300 m from the railway 
station by the wall; 26.4.1986; G. Gabryś; 1 d  (PL/2031)

Obniżenie Otmuchowskie [Otmuchów Depression]
21. Skałki Stoleckie [Stoleckie Rocks] nature reserve ad 
Ząbkowice Śląskie; xerotherm ic meadow with Sarothamnus 
scoparius; slope with trees; 20.6.1989; J. Mąkol, G. Gabryś; 1 
¥ (PL/1791)

Góry K aczaw skie [K aczaw skie Mts.]
22. Wojcieszów; 24.4.1993; K. Bullman; 1 d  (PL/1434)

Góry Stołow e [Stołowe Mts.]
23. vicinity of Pasterka; on path ,in  Picea forest; 24.5.1989; 
J. Mąkol; 1 cT (PI/1795)

Pogórze Orlickie [Orlickie Foothills]
24. Taszów ad Lewin Kłodzki
AJ. surroundings of hunting hut; Populus tremula litter; 
2.5.1992; J. Mąkol, G. Gabryś; 2 d d  (PI/1798, PI/1800)
B/. on path, on the side of cultivated field, under stones; 
2.5.1992; J. Mąkol, G. Gabryś; 1 d  (PL/1785)

Góry Orlickie [Orlickie Mts.]
25. Zieleniec; meadow with single trees on sunny slope; 
18.6.1991; Z. Klukowski; 1 d  (PL/1794)

Kotlina Kłodzka [Kłodzko Valley]
26. Puchaczówka pass, on the way between Bystrzyca Kl. and 
Stronie; sod on mountain meadow; 23.5.1983; G. Gabryś; 1 DN 
(PI/1781)

M asyw Śnieżnika [Śnieżnik Massif]
27. Kletno and vicinities
A/, slope covered with herbaceous vegetation; 16.6.1993; 
G. Gabryś; 1 ¥ (PI/1796)
B/. Kletno; trunks on Kleśnica stream , in moss; limestone 
debris; 50 m from the entrance to Bear Cave; 29.4.1994; 
M. Pakiet; 1 ¥ (PI/2408 [HI71/1994])
C/. larvae obtained by experim ental rearing (3.6.1994) from 
female PL/2408 [H171/1994] (see the list of localities 27B); 27 
LV (PL/2374, PL/2375, PL/2376, PL/2377, PL/2378, Pl/2379, 
PL/2380, PL/2381, PL/2382, PL/2383, PL/2384, PL/2385,

PL/2386, PL/2387, PL/2388, PL/2389, PL/2390, PL/2391, 
PL/2392, PL/2393, PL/2394, PL/2395, PL/2396, PU2397, 
PL/2398, PL/2399, P1V2400)

Chełm [Chełm]
28. Łubie Dolne ad Pyskowice; Tilio-Carpinetum; litter and 
rotten wood; 11.5.1985; G. Gabryś; 1 ¥ (PL/2072), 2 d d  
(PL/2071, PL/2076)
29. Łubie Górne ad Pyskowice
AJ. Tilio-Carpinetum; inflows on the stream  shore; 11.5.1985; 
G. Gabryś; 3 ¥ ¥ (PI/2092, P1V2093, PIV2095)
B/. Tilio-Carpinetum ; litter; 11.5.1985; G. Gabryś; 1 ¥ 
(PL/2077), 1 d  (PL/2078)

W yżyna Katowicka [Katowice Upland]
30. Gliwice
AJ. garden at Gen. A ndersa street; 16.4.1986; G. Gabryś; 1 DN 
(PL/2066)
B/. garden at Gen. A ndersa street; in soil and on soil surface; 
10.5.1986; G. Gabryś; 1 ¥ (PL/2114), 3 DN (PL/2118, PL/2119, 
PL/2123)
C/. garden at Gen. A ndersa street; in soil; 7.4.1984; G. Gabryś; 
1 d  (PL/2185)
D/. garden at Gen. A ndersa street; in soil; 17.5.1984; G. Ga­
bryś; 1 d  (PL/2186)
E/. Sienkiewicza street; dry leaves on lawn, close to the wall;
1.4.1994; G. Gabryś; 4 d d  (PLV2150, PL/2153, PL/2154, 
PL/2156)
F/. cem entary at Gen. A ndersa street; litter and sod; 12.5.1985; 
G. Gabryś; 3  d d  (PL/2131, PL/2132, PL/2133)

Roztocze Zachodnie [W estern R oztocze Upland]
31. Lipowiec ad Zwierzyniec; transitional grass (mesoxe- 
rothermic); 14.6.1989; L. Borowiec; 1 ¥ (PL/598)

Roztocze Środkowe [Central R oztocze Upland]
32. Zwierzyniec
AJ. surroundings of the house -  PAS research station; under 
stones and leaves; 21.4.1986; G. Gabryś; 1 d  (PL/16)
B/. Surroundings of the house -  PAS research station; under 
stones and leaves; 22.4.1986; G. Gabryś; 2 d d  (PL 15, PL/956) 
C/. park; inflows and litter on the Wieprz river bank; 10.6.1988; 
G. Gabryś; 2 ¥ ¥ (P1V388, PIV389), 1 d  (PIV386)
33. vicinity of Zwierzyniec; meadow on the Wieprz river; 
22.5.1986; W. Jędryczkowski; 1 d  (PL/20)
34. R oztoczański N ational Park, Bukowa Góra [Beech 
Mountain] nature reserve; 2.6.1987; D. Iwan; 1 ¥ (PL/954)
35. Dziewcza Góra; meadow with herbaceous vegetation; 
9.6.1989; M. Bunalski; 1 ¥ (PL/270)
36. Nad Tanwią [On the Tanew River] nature reserve, ad 
Susiec; grazed meadow; 13.6.1987; G.Gabryś; 1 ¥ (PL/957)

R oztocze W schodnie [Eastern R oztocze Upland]
37. vicinity of Hrebenne; mixed coniferous forest; litter; 
22.4.1986; G. Gabryś; 1 d  (PL/30)
38. Płazowska Mountain; mesoxerothermic vegetation on lime­
stone ground; 13.6.1987; D. Iwan, G. Gabryś; 1 d  (PL/1442)

Nizina N adw iślańska [Nadw iślańska Lowland]
39. Sandomierz; slope on the way to city market; 16.6.1987; 
G. Gabryś; 1 ¥ (PL/1585)
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Pogórze W iśnickie [W iśnickie Foothills]
40. Lipnica Murowana; multispecies mixed forest, on the river 
bank, close to the Za Dworem [behind the Manor House] 
sp ring  litter; 1.5.1986; G. Gabryś; 2 DN (PL/1576, PIV1577)

B ieszczady Zachodnie [W estern B ieszczady Mts.]
41. Dołżyca ad Lesko; Solinka terrace, under stones; 4.5.1965; 
W. Staręga; 2 9 9 (PL/1011, PI71012), 2 o"o" (P1V1009, PIV1014)
42. Wołosate terrace; under stones; 26.4.1965; W. Staręga; 1 9 
(PL/1008)

Równina B ielska [B ielska Plain]
43. Białowieża Primeval Forest, Białowieski National Park; Tilio- 
Carpinetum in the S part of strict nature reserve; in soil, at trees; 
29.6.1961; B. Burakowski; 1 9 (PL/1534)

GERMANY

Bremerhaven, Northern Germany
44. Osterviertelsmoor
AJ. margins of oak -  birch forest adjacent to a fresh meadow, 10 
cm deep in the soil; 7.3.1989; A. Wohltmann; 1 <f (TH270389A1) 
B/. fresh meadow, LV parasitic on Miridae and Ichneumo- 
niidae; 21.7.1989; A. Wohltmann; 2 reared  DN (TH210789L1, 
TH210789L2)
C/. fresh meadow; LV parasitic on Miridae and Ichneumo- 
niidae; 30.7.1989; A. Wohltmann; 3 reared DN (TH300789L2; 
TH300789L4; TH300789L5)
D/. fresh meadow; LV parasitic on Cantharidae 03.08.1989; 
A. Wohltmann; 1 reared DN (TH030889L2)
E/. fresh meadow; LV parasitic on Brachycera and Miridae;
11.8.1989; A. Wohltmann; 3 rea red  DN (TH110889L2L; 
TH110889L2R; TH110889L3)
F/. margins of oak -birch forest, on litter; 1 9; 01.4.1990; A. Wohlt­
mann; 2 LV reared from eggs (TH290491E1; TH290491E2)
G/. on litter; 16.5.1990; A. Wohltmann; 1 DN (TH160590DN)
H/. eggs 10 cm in the soil; 17.6.1990; A. Wohltmann; 1 reared 
LV (TH170690E)
I/, oak-birch forest; 1 LV parasitic on Aphididae; 15.8.1990; 
A. Wohltmann; 1 reared DN (TH150890L)
J/. 1 adult in soil; 06.4.1991; A. Wohltmann; 1 9 (TH060491A1), 
1 LV reared  from eggs (TH080491E)
45. house garden in Langen
A/, on soil surface; 08.3.1989; A. Wohltmann; 1 <f (TH080389A) 
B/. 1 adult on soil surface; 27.3.1989; A. Wohltmann; 1 9 
(TH270389A2), 1 LV reared fro.m eggs (TH070489E)

Stoteler Wald, Bremen, Northern Germany
46. near forest margins, on soil surface; 10.5.1988; R. Olomski; 
4 9 9 (TH100588A1-4)

Drepte betw een Bremerhaven and Bremen, Northern 
Germany
47. beneath bridge, on stones; 07.6.1996; A. Wohltmann; 1 9 
(TH070696A)

Charlottenhorst, Mecklenburg-Vorpommern, Northern 
Germany
48. house garden
AJ. adults, 10 cm deep in soil; 15.2.1998; P. Lederer; 2 9 9 
(TH150298A2, TH150298A3), 2 d V  (TH150298A1, TH150298A4), 
1 LV reared from eggs (TH020398E)

B/. adults, 10 cm deep in soil; 21.2.1998; P. Lederer; 1 9 
(TH210298A), 1 LV reared  from eggs (TH250398E)

Grofibeeren, Berlin
49. ruderal area  near cultivated field
AJ. larvae parasitic on Miridae and Cantharidae, 23.7.1996; 
A. Wohltmann; 1 LV (TH230796L), 1 reared  DN (TH230796LA) 
B/. larvae parasitic on Miridae; 30.7.1996; A. Wohltmann;
1 reared  DN (TH300796L15)
50. margins of fenn wood
AJ. larvae parasitic on Miridae; 24.7.1996; A. Wohltmann;
2 reared DN (TH240796L3, TH240796L5)
B/. larvae parasitic on Brachycera and Miridae; 20.7.1998; 
A. Wohltmann; 2 reared DN (TH200798L1-2)

National Park “Lower Odra Valley”, East Germany
51. fresh meadow, adults on soil surface, 10.05.1997,
S. Scheidegger; 1 9 (TH100597A), 1 LV reared from eggs 
(TH200597E2)

SCOTLAND 

W igtown, W igtownshire
52. adults in litter of mesoxerothermic meadow; 18.5.1998; D. 
Frisch; 2 9 9 (TH180598A1-2), 1 LV reared  from eggs 
(TH290598E)

FINLAND

Nauvo Berghamn Boskar (666:20)
53. hazel slope; 30.5.-24.7.1990; K. Heikka & P.T. Lehtinen; 
2 9 9 (SF/164, SF/165)

Houtskari Jungfruskar (668:17)
54. Maren-SW, grove meadow; 29.5.-23.7.1990; K. Heikka, 
P. T. Lehtinen; 1 d" (SF/233)

Parainen Sydmo Ippos (669:23)
55. deciduous forest; 24.5.1967; P. T. Lehtinen; 1 <f (SF/155) 

K uusisto (670:25)
56. Manor House, edge of deciduous forest, at the side of road; 
28.5.1995; J. Mąkol, G. Gabryś, P.T. Lehtinen; 3 d V  (SF/1020, 
SF/1021, SF/1031), 2 DN (SF/1016, SF/1019)

Kankaanpaa Makkaramaki (686:25)
57. in the yard; 9.7.1981; R. Niemi; 1 9 (SF/284)

T a xonom y

The lists of synonym s of Trombidium  and T. holo- 
sericeum a re  suggested by au thors and adequate to the p re ­
sen t sta te  of knowledge. However, the com plete lists can be 
provided only after the analysis and  redescription of o ther 
Trombidium spp. and  re-exam ination of the type m aterial.

Trombidium  Fabricius, 1775

Acariis Linnaeus, 1758 (part)
Trotubidium Fabricius, 1775 
? Atomus Latreille, 1795 [LV]
Metathrombium Oudemans, 1909 [LV]
Trombidium (Eutrombidium) Verdun, 1909 [LV]
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Character Sex/Instar Number 
of specimens Mean Minimum Maximum Standard

deviation
Coefficient 
of variation

Fem ales 37 3373.85 2464.00 4974.20 575.98 17.07
L Males 41 2374.54 1463.00 2926.00 324.04 13.65

Deutonymphs 17 1555.40 1124.20 2310.00 369.76 23.77

Fem ales 31 2536.50 2032.80 3388.00 369.68 14.57
W Males 41 1843.87 1185.80 2310.00 245.07 13.29

Deutonymphs 17 1161.33 785.40 1617.00 270.87 23.32

Fem ales 31 1.30 1.14 1.61 0.12 9.23
L/W Males 39 1.28 1.10 1.44 0.08 6.25

Deutonymphs 17 1.35 1.14 1.51 0.12 8.89

Fem ales 61 434.20 308.10 554.00 57.43 13.23
CML Males 37 322.69 201.45 398.95 49.60 15.37

Deutonymphs 30 204.49 106.00 272.55 45.93 22.46
Fem ales 10 100.70 75.00 167.00 25.80 25.62

CMW Males 4 94.50 79.00 110.00 15.29 16.18
Deutonymphs 13 51.23 35.00 66.00 8.84 17.26
Fem ales 15 320.90 242.00 360.00 32.29 10.06

S Males 12 270.35 217.80 308.10 28.77 10.64
Deutonymphs 14 174.50 110.00 229.00 36.43 20.88
Fem ales 63 202.28 169.85 229.00 14.21 7.02

E Males 48 166.89 122.45 193.55 15.10 9.05
Deutonymphs 32 94.50 42.00 130.35 21.88 23.15
Fem ales 48 67.92 51.35 90.85 9.94 14.63

SB Males 40 54.66 35.55 67.15 6.91 12.64
Deutonymphs 17 40.20 31.60 55.30 6.87 17.09
Fem ales 64 153.23 102.70 229.00 20.33 13.27

Ch Males 50 127.66 86.90 172.00 14.14 11.08
Deutonymphs 32 84.97 62.00 110.00 14.22 16.74
Fem ales 70 170.32 118.50 238.00 24.87 14.60

Ti Cl Males 49 146.93 90.85 189.60 22.90 15.59
Deutonymphs 37 94.84 57.00 126.40 14.50 15.29
Fem ales 71 300.90 220.00 402.90 36.41 12.10

Pa Ta Males 49 240.59 169.85 316.00 28.73 11.94
Deutonymphs 36 125.21 70.00 177.75 25.57 20.42
Fem ales 57 85.88 71.10 106.65 10.32 12.02

p DS 1 Males 46 72.06 57.42 86.90 5.80 8.05
Deutonymphs 20 48.29 39.50 59.25 5.68 11.76
Fem ales 57 42.94 31.60 51.35 4.06 9.45

p DS II Males 46 35.34 23.76 51.35 5.33 15.08
Deutonymphs 20 24.49 19.75 31.60 4.72 19.27
Fem ales 57 2.02 1.38 3.12 0.33 16.34

pDS I/ll Males 46 2.08 1.38 3.00 0.31 14.90
Deutonymphs 20 2.01 1.50 2.50 0.29 14.43
Fem ales 73 388.84 319.95 474.00 34.68 8.92

GOP 1 Males 53 390.24 288.35 454.25 35.57 9.11
Deutonymphs 31 155.82 88.00 217.25 36.83 23.64
Fem ales 59 314.13 217.25 438.45 44.99 14.32

GOP w Males 48 265.80 201.45 335.75 32.18 12.11
Deutonymphs 20 140.82 94.80 197.50 30.71 21.81
Fem ales 59 1.26 0.82 1.66 0.16 12.70

GOP l/w Males 47 1.49 1.19 1.90 0.18 12.08
Deutonymphs 20 1.24 1.00 1.55 0.15 12.10
Fem ales 78 495.49 338.80 670.00 68.85 13.90

Ti 1 Males 57 389.94 277.20 477.40 45.74 11.73
Deutonymphs 37 195.47 114.00 277.20 41.85 21.41
Fem ales 78 682.91 508.20 877.80 81.80 11.98

Ta 1 1 Males 57 598.21 431.20 739.20 66.03 11.04
Deutonymphs 37 283.15 158.00 415.80 65.04 22.97
Fem ales 64 241.19 169.40 338.80 31.55 13.08

Ta 1 w Males 51 203.92 147.00 261.80 23.80 11.67
Deutonymphs 20 139.26 102.70 169.40 18.18 13.05
Fem ales 64 2.90 2.39 3.54 0.28 9.66

Ta 1 l/w Males 51 2.98 2.53 3.69 0.26 8.72
Deutonymphs 20 2.27 2.00 3.00 0.24 10.57

Table 1. T. holosericeum. Metric characters of deutonyniphs and adults.
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Figures 1-3. T. holosericeutn (Linnaeus, 1758), female, neotype. (1) Palp, (2) aspidosoma (circle-shaped marks, except for two bases of sensillae on crista
metopica, indicate normal setae), (3) dorsal opisthosomal setae.
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Figures 4-7. T. holosericeum (Linnaeus, 1758). (4) Female genital opening, (5) male genital opening, (6) nymph genital opening, (7) male genital appara­
tus, an-op -  anellus-operculum. di -  diverticulum, ap -  apodeme, hy -  hypoapodeme, fu -  furca, eug -  eugenital setae. Circle-shaped marks in Figs 4-6

indicate normal setae.
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Figures 8-11. T. holosericeum (Linnaeus, 1758), female, neotype, legs without chaetotaxy. (8) Leg I, (9) leg II, (10) leg III, (11) leg IV.
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Sericothrom bium  Berlese, 1910
Trom bidium  (Teresothrombium) Feider 1951 [LV] syn. nov. 
Trombidium (Holothrombium) Feider, 1951 [LV]
Teresothrombium : Feider 1952, 1955 
Trombidium (Teresothrombium)'. Southcott 1986

Type species. Acarus holosericeus L.
See also: Thor and W illmann 1947, Southcott 1986

Trombidium holosericeum (L innaeus, 1758)

? Acanus parasitiu s  de Geer, 1778 [LV]
Trombidium latum  Koch, 1837 syn. nov.
? Throm bidium  poriceps Oudemans, 1904 [LV]
Non T. latum  s. Oudemans 1910,1937; Andre 1926; Thor and Willmann

1947
Sericothrombium scharlatinum  Berlese, 1912

See also: Thor and W illmann 1947 and  “D iscussion on 
taxonom y” in this paper.

D iagn oses

Adult. E yes on sligh tly  curved  pedunc les. C ris ta  
m etopica relatively narrow  and  long. D orsal opisthosom al 
se tae  of two types: longer -  pDS I -  in the shape of club and  
w ith rounded top; sh o rte r -  pDS II -  w ith slightly flattened 
top, covered w ith m ore p ro trud ing  tuberc les than  in pDS I. 
In m ales dorsal se tae  w ider a t the d istal end and  m ore 
trunca ted  than  in females. The proxim al end of pDS su r­
rounded by elongated setu les. Genital p la tes of fem ales 
and  m ales sim ilar in size (see d a ta  in Table 1). T hree pairs  
of genital acetabula . Two parallel rows, each form ed of 9 
eugenital se tae , a t the basis  of anellus-operculum  com plex 
of male genital ap p a ra tu s .

T. holosericeum belongs to the  group of species, in 
which adu lts have all do rsal opisthosom al se tae  a t least 
parallelsided  or w idened a t the top and  d ifferentiated  into 
two types, both w ith respect to the length and  shape. It dif­
fers from m ost o ther m em bers of tha t group in the length 
of dorsal se tae . T. holosericeum is sim ilar to T. genicula- 
tum  Feider, 1955, from which it can be d istinguished  by the 
size of m ale genital p la te  (in m ales of T. geniculatum  the 
p late is alm ost 1.5x bigger than  in fem ales).

Deutonymph. Two p a irs  of genital acetabula . The 
shape of eyes, c ris ta  m etopica and  dorsal se tae  -  as in 
adult. For fu rther differences betw een deutonym ph and 
adult -  see descrip tions.

Larva. S etae bs w ith the proxim al p art in shape of 
calyx and 13-14 finger-like b ranch le ts  of different length in 
the distal part. /P p  formula: O-N-O-NNN-BBN^too). Palpti- 
bial claw  divided on en tire  length. S etae  on scutellum  situ ­
ated  a t half length of the sclerite . /D  form ula: 2-2-6-4-4-2; 
/V  formula: 4-2-2. Solenidion (to) on Ta I s itu a ted  a t x/a 
length of the segm ent.

L arva of T. holosericeum  d iffers from  o th e r 
Trombidium  species in the shape  of bs se tae . Among 
those e.g. T. brevimanum  (Berlese, 1910) has sim pler 
hypostom alae, narrow ing  in the apical p art, w ith several 
se tu les along the stem  (W ohltmann 1999b).

D escriptions

Adult. S tan d a rd  m easu rem en ts  in Table 1. Color in life 
red. Idiosom a trapezia l, w ith  d istinct “sh o u ld e rs” and  well- 
m arked incision a t the p oste rio r end.

G nathosom a. T w o-segm ented che licerae  and  robust 
palps (Fig. 1) p resen t. C heliceral b lade s e rra te d  in the dis­
ta l half of its in n er edge. A p a ir  of s tig m ata  located  halfway 
the cheliceral shaft, betw een chelicerae. S tigm ata  jointed 
w ith b road  trach ea , w hich w iden to form an  ae ria l sac, 
from which several sm all trac h ea e  orig inate. P alp tib ia with 
a t least 1 long tec ta l eupathidium . P a lp ta rsu s  slightly 
ex tending  behind the te rm ination  of palp tib ia l claw, with 
num erous so lenidia (Figs 18, 19).

Dorsal side of idiosom a. C ris ta  m etopica relatively n a r­
row  and long (Fig. 2). The a n te r io r  p ro cess  of c r is ta  with 
no clearly  m arked term ination . S ensillary  a re a  widened; 
sensilla ry  se tae  covered w ith fine se tu les (Fig. 20). Eyes on 
slightly curved peduncles. Idiosom al se ta e  of different 
shape, all s itu a ted  on trunk -shaped  b a se s  and  covered 
w ith b ranchlets . S etae  on asp idosom a n arrow ing  apically. 
Posteriad, from the bo rder asp idosom a -  opisthosom a, 
se tae  gradually  p ass  into club-like, para lle lsided , and  then 
into te rm inally  d istended . P o ste ro d o rsa l op isthosom al 
se tae  (Figs 3, 21) of two types: longer pDS I in the  shape of 
club and  w ith several tuberc les covering rounded  top (Fig. 
22); sh o rte r  pDS II w ith slightly flattened  top, covered with 
m ore p ro trud ing  tuberc les than  in pDS I (Fig. 23). The 
proxim al end of pDS su rrounded  by elongated  setules, 
form ing an asterisk -like  ring. In m ales d o rsa l se tae  w ider 
a t the d istal end and m ore tru n ca ted  than  in fem ales.

Ventral side of idiosom a. S etae tap ered  tow ards apex  in 
the an terio r p a rt of the body, p ass  into slightly th icker and 
blunted tow ards the opisthosom al te rm ination . At the end 
of op isthosom a all ven tra l se tae  para lle lsided , w ith round­
ed top. G enital opening a t the  level of coxae III/IV. T hree 
p a irs  of genital acetabula . Epivalval and  centrovalval se tae  
covered w ith se tu les (Figs 4, 5, 24). Male genital a p p a ra tu s  
(Fig. 7) w ith two para lle l rows, each form ed of 9 eugenital 
se tae , a t the basis  of anellus-operculum  com plex. Anal 
pore posterio r to genital opening, longitudinal.

Legs I-IV (Figs 8-11). Leg segm entation  formula: 7-7-7- 
7. Fem ur divided into basifem ur and  telofemur. .All seg­
m ents densely covered w ith se tae . Norm al se tae  narrow ing  
apically, w ith setu les. Specialized se tae  on legs: leg I -  
telofem ur w ith 0 - 1  solenidion, genu w ith 10-26 solenidia, 
tibia w ith 5-9 m icrosetae ( k )  and  several solenidia, ta rsu s  
with num erous solenidia; leg II -  telofem ur w ith 1 solenid­
ion, genu w ith I k  and  4-14 solenidia, tib ia  w ith 8-17 soleni­
dia, ta rsu s  w ith num erous solenidia; leg  III -  telofem ur w ith 
1 solenidion; genu w ith 8 - 2 0  solenidia, tib ia with 2 k  and
15-26 solenidia, ta rsu s  w ith num erous solenidia; leg IV -  
telofem ur w ith 0-1 solenidion, genu w ith 8-32 solenidia, 
tibia w ith I k  and 20-35 solenidia, ta rsu s  w ith 5-10 soleni­
dia. M icrosetae k  (when p resen t) alw ays in antero-dorsal 
position. Solenidia on ta rsu s  I d istribu ted  all over the su r ­
face; in o ther leg segm ents (including ta rs i II—IV) solenidia
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Character Number of 
specim ens Mean Minimum Maximum Standard

deviation
Coefficient of 

variation

L 29 298.50 284.40 316.00 9.49 3.18

W 29 179.79 169.85 189.60 5.84 3.25

L/W 29 1.66 1.56 1.78 0.06 3.61

AA 34 68.27 61.38 75.00 2.98 4.36

AW 36 113.74 108.00 118.80 3.35 2.95

PW 37 115.16 109.00 124.74 3.64 3.16

SB 37 83.71 79.00 91.08 2.73 3.26

ASB 37 97.76 89.10 104.00 2.92 2.99

PSB 37 34.83 29.70 40.00 3.82 10.97

AP 37 31.40 26.00 37.62 3.12 9.94

AM 36 53.29 45.54 77.00 7.24 13.59

AL 39 42.81 37.00 47.52 2.69 6.28

PL 39 67.03 59.00 77.22 4.10 6.12

S 31 58.59 45.54 68.00 5.22 8.91

MA 36 57.85 55.00 61.38 1.85 3.20

HS 41 61.23 57.00 67.32 2.51 4.10

LSS 36 150.35 125.00 158.40 6.28 4.18

SL 36 53.84 46.00 59.40 4.94 9.18

SS 35 39.41 29.00 49.50 4.61 11.70

DS_MIN 40 35.43 27.72 41.58 2.82 7.96

DS_MAX 40 56.70 44.00 63.36 5.56 9.81

CX_I 41 59.07 47.52 68.00 5.12 8.67

TR 1 41 40.27 33.66 44.00 2.11 5.24

FEJ 41 46.72 39.60 57.00 3.52 7.53

GEJ 41 25.77 21.78 31.00 2.62 10.17

TU 41 39.21 35.64 46.00 2.82 7.19

TAJ 41 69.46 63.36 77.00 2.69 3.87

LEG 1 41 280.49 253.44 311.00 13.87 4.94

CX II 41 59.66 51.48 70.00 3.91 6.55

TR II 41 39.25 33.66 46.00 2.42 6.17

FE II 40 45.12 39.60 50.00 2.12 4.70

GE II 40 22.52 19.80 27.00 2.31 10.26

TIJI 40 37.12 33.66 40.00 1.99 5.36

TA II 39 64.46 59.40 69.30 2.46 3.82

LEG II 38 267.97 251.42 290.00 9.83 3.67

CX III 41 54.36 49.50 59.40 2.45 4.51

TR III 41 43.71 37.62 48.00 2.85 6.52

FEIII 41 43.87 39.60 48.00 2.26 5.15

GE III 40 21.45 19.80 26.00 1.81 8.44

Tl III 41 40.70 35.64 44.00 2.31 5.68

TA III 38 57.95 51.48 65.34 2.90 5.00

LEG III 37 262.82 247.50 277.00 6.82 2.59

IP 36 811.69 754.38 870.00 28.68 3.53

Table 2. T. holosericeum. Metric characters of larvae.
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Figures 12-13. T. holosericeum (Linnaeus, 1758), larva. (12) Dorsal side of the body, (13) ventral side of the body.
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Figures 14-17. T. holosericeum (Linnaeus, 1758), larva. (14) Gnathosoma, (15) leg I (trochanter -  tarsus), (16) leg 11 (trochanter -  tarsus), (17) leg III
(trochanter -  tarsus). Circle-shaped marks in Figs 15-17 indicate normal setae.
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(when p resen t) restric ted  to dorso-latera l position, often in 
groups; solenidia on telofem ur placed laterally.

Deutonymph. S tan d a rd  m easu rem en ts in Table 1. 
Color in life and  shape of the body a s  in adult. Two p a irs  of 
genital acetabu la  (Fig. 6 ).

Leg I: genu with 1 m icroseta ( k )  and 5-8 solenidia, tibia 
with 2-3 k  in anterior dorsal position and several solenidia, 
ta rsu s with num erous solenidia; leg II: telofemur with 0-1 
solenidion, genu with 1 k  and 2 - 8  solenidia, tibia with 1 k  and 
3-13 solenidia, ta rsu s with num erous solenidia; leg III: telofe­
m ur with 0-2 solenidia, genu with 2-7 solenidia, tibia with 1 k  

and 2-5 solenidia, ta rsu s with num erous solenidia; leg IV: 
telofemur with 0-1 solenidion, genu with 1 k  and 4-8 soleni­
dia, tibia with 1 k  and 4-9 solenidia, ta rsus with 1-4 solenidia.

For o ther ch a rac te rs  -  see descrip tion  of adult.
Larva. S tandard  m easurem ents in Table 2. Body in life 

o range w ith red  eye-spots.
G nathosom a (Fig. 14). S etae bs (19.4, 18-22, n =  10) in 

the shape of calyx, w ith 13-14 fing'er-like b ranch le ts  of dif­
ferent length in the d istal p a rt (Fig. 25). fch  = 1-0. 
Cheliceral blade curved, w ith one sm all tooth-like process 
close to the end of in te rnal edge of blade. M ean length of 
en tire  chelicera 73.6 (70-79, n = 1 0 ). S etae cs short, acicu- 
lar. /P p  form ula: O-N-O-NNN-BBN^coco. On palp fem ur 
(23.64, 20-26, n = 11) a  spine-like se ta  placed dorsally. No 
se tae  on palpgenu (19.55, 16-21, n = l l ) .  Palptibia (18.36,
16-20, n = l l )  w ith one nude (or -  in one case  observed -  
w ith tiny barb) se ta  in ven tra l proxim al part, one nude se ta  
placed la tera lly  and  one short sm ooth se ta  p laced dorsally. 
Palptibial claw  (12.89, 11-15, n = 9) divided on en tire  
length. P a lp ta rsus  (Fig. 26) w ith one long se ta  in posterio r 
la te ra l part of the segm ent, one sh o rte r se ta  in posterio r 
medial part, one m edian sm ooth se ta  in an te rio r la te ra l 
position, two eupath id ia placed an terio rly  and  strongly 
bend backw ardly  (sh o rte r than  norm al se tae) and two 
solenidia (sho rter than  eupath ids).

Dorsal side of idiosoma (Fig. 12). Scutum porous on the 
whole surface (Fig. 27). The effect of striation  of an terio r 
part of scutum  is visible in the light microscope only (see: 
“Discussion on taxonom y”). AM se tae  with very tiny setules, 
covering mainly the proxim al p a rt of setal stem. The end of 
AM se tae filiform. Sensillarv se tae  S covered with few 
setules. Setae AL with m any barbs aggregated  mostly in the 
distal half of seta. PL with barbs along the whole shaft. AL 
always sho rter than PL. Scutellum porous on the whole su r­
face. Setae SL situated  half length of the sclerite, covered 
with barbs. The integum ent on dorsal side of idiosoma pli­
cated in w ave-shaped lines. Two pairs of eyes a t the level of 
posterior edge of scutum , each pair situated  on the oval scle­
rite  and slightly protruded above the idiosom a surface. 
A nterior lens (12.22, 11-16, n= 9 ) la rger than the posterior 
one (8.33, 7-10, n=9). fD  formula: 2-2-6-4-4-2. S etae in rows 
c-f (31-53) situated  on small tubercles, with barbs covering 
the whole shaft. The last pair (hi) much longer (84) than the 
preceding se tae  and placed on a  common sclerite.

Ventral side of idiosoma (Fig. 13). fV  formula: 4u-2-2. 
The shafts of se tae slightly th inner than  on dorsal side of 
idiosoma, also covered with barbs. Mean length of se tae  in

1 st row: 40, in 2nd row: 35. The last pair placed on sep ara ted  
sclerites, m uch longer (84) than  the p reced ing  setae . 
U ropore (10) surrounded  w ith m em braneous valves, fcx  = 
NBN-BB-B. Setae on Cx I: supracoxala (15) in an tero -la te ra l 
position, close to the coxa -  trochan ter joint, one se ta  (60) 
with few long setu les (max. 2 2 ), in an tero -late ra l position 
and  one sm ooth se ta  (40) in antero-m edial position. S etae  on 
Cx II: medial (48), la te ra l one (48). Seta on Cx III (40). fs t  -  
0-0-B. U rstigm a elongated, situated  between Cx I and  Cx II.

Legs I—III (Figs 15-17). I: T r (In ) -  Fe (5n) -  Ge (4n, 2c, 
Ik) -  Ti (5n, 2tp, Ik) -  Ta (17n, lto, 2£, le); II: T r (In ) -  Fe 
(4n) -  Ge (3n, lc ,  Ik) -  Ti (5n, 2cp) -  Ta (13n, lco, le); III: T r 
(In) -  Fe (4n) -  Ge (3n, lc )  -  Ti (5n) -  Ta (lOn). S eta  on Tr 
I (40) w ith 3-6  long setu les. P roxim al se ta  on Fe I w ith 
se tu les much longer than  in o the r se tae . Solenidion (to) on 
Ta I situated  a t V4 length of the segm ent. On Ta III te rm i­
nation  (Fig. 28) the p oste rio r claw  reduced to a  spur-like 
se ta , m uch sh o rte r  than  the  o ther clawrs. At the  end  of Ta 
III also an  accesso ry  sword-like se ta  (tip broken in Fig. 28), 
the length of w hich is com parable w ith the length of no r­
mally developed an te rio r  claw, and  short ensiform  se ta, 
sim ilar in its length to the reduced  p oste rio r claw.

T ype m aterial

Neotype: fem ale PL/1057 [H27/1991] co llec ted  in 
Wroclaw, Poland (see locality list: 11 C) deposited  in 
Z oologisches In s titu t und  Z oologisches M useum  d er 
LIniversitaet H am burg  (ZIZMUH). Two la rvae (PL/2293, 
PL/2294) ob ta ined  from fem ale PL/1057 -  deposited  in ZIZ­
MUH, the rem ain ing  la rvae ob ta ined  from the  sam e fem ale 
-  in au th o rs  collection.

Distribution

Palearctic.

D is c u s s io n  on  taxonom y

The h isto ry  of T. holosericeum, applying m ost of all to 
possible synonym s, is very much confused. For m any y ea rs  
the nam e “T. holosericeum” h as  been used for one of the 
biggest Trombidium , orig inating  m ainly from synanthrop- 
ic hab ita ts. On the o ther hand, T. holosericeum h a s  been 
described several tim es under different nam es. B ecause no 
types of T. holosericeum a re  available, and  previous 
descrip tions of active postlarval form s of T. holosericeum 
did not allow  a p rec ise  differentiation  of th a t species from 
o th e r Trombidium  spp ., a  sa fe  id e n tif ica tio n  of T. 
holosericeum w as im possible. However, the overall resem ­
blance of the species described in the p resen t p ap e r to the  
published descrip tion  with T. holosericeum , the  geograph­
ic d istribu tion  and  the  inhabited  biotope type m ake its  
identity  T. holosericeum (L.).

In 1837 Koch described T. rimosum. It follows from the 
original descrip tion th a t the au tho r dealt w ith m ites having 
a cordiform idiosom a, covered w ith short and  blunted 
setae: “T. la te  cordatum , postice cinnabarinum , papillis bre- 
vibus, ob tusis” (Koch 1837). Again, from the description of
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Figure 18. T. holosericeum (Linnaeus, 1758), adult. Distal end Figure 19. T. holosericeum (Linnaeus, 1758), adult. Specialized setae
of palptarsus. on palptarsus.

Figure 20. T. holosericeum (Linnaeus, 1758), adult. The base of S seta Figure 21. T. holosericeum (Linnaeus, 1758), adult. pDS setae,
on crista metopica.

Figure 22. T. holosericeutn (Linnaeus, 1758), adult. Distal end 
of pDS I seta.

Figure 23. T. holosericeum (Linnaeus, 1758), adult. Distal end 
of pDS If seta.
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T. latum  published in the sam e paper, it can be inferred 
th a t the rep resen ta tives of the species have wide but short 
idiosom a, densely  covered w ith  rela tively  long setae: 
“T. occineum, breve, latum , convexum  apicesubim pressum , 
papillis longiusculis, c ra ssis  et d en s is” (Koch 1837). In 1910 
O udem ans pointed out a t the sim ilarities betw een T. rimo­
sum  and T. holosericeum. Moreover, am ong differentiating  
c h a ra c te rs  of T. latum , he also  listed  short, d istally  
w idened setae. In one of his subsequen t papers O udem ans 
(1937) sta ted  tha t T. rimosum  and  T. holosericeum w ere 
sim ilar w ith respect to the size and shape of the  body and 
th a t T. rimosum  w as densely covered with thick and  tru n k ­
shaped  se tae  of medium length. A ndre (1926) considered T. 
rimosum  and T. scharlatinum  Berlese, 1912 to  be syn­
onyms of T. degeeri O udem ans, 1910. On the o ther hand, 
like O udem ans, he recognized the p resence of short se tae  
(40), m arkedly w idened in the d istal p art as one of the m ain 

Figure 24. t. holosericeum (Linnaeus, 1758), adult. Genital opening. diagnostic ch a rac te rs  of T. latum. The diagnostic ch a rac ­
te rs  of T. rimosum  given by T hor and  W illmann (1947) a re

S i g n a l  A= SE1 

Mag= 8 . 3 6  K X

Figure 25. T. holosericeum (Linnaeus, 1758), larva. Subcapitular seta (bs). Figure 26. T. holosericeum (Linnaeus, 1758), larva. Palptarsus.

Figure 27. T. holosericeum (Linnaeus, 1758), larva. Anterior part Figure 28. T. holosericeum (Linnaeus, 1758), larva. Distal end of Ta III.
of scutum.
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in a  w ay congruent w ith those which a re  listed for T. latum ; 
for both species the  au th o rs  gave the sam e length of se tae  
(120-150)! C oorem an (1955), in his short charac teristics of 
T. latum , supplem ented by a  d raw ing  of dorsal se ta, m en­
tioned  c h a ra c te rs , w hich a lso  fit th e  d escrip tio n  of 
T. holosericeum. In the m ateria l studied  by Coorem an, 
specim ens w ith relatively long pDS I (90-100), and  sho rter 
pDS II (20-30) w ere p resen t. It should be pointed out tha t 
the length and  shape of dorsal se tae  in active postlarval 
s tages a re  of the m ain diagnostic im portance w ithin the 
genus Trombidium. It follows from the original descrip­
tions of T. latum  and  T. rimosum  th a t the form er species 
has longer se tae , and the la tte r  -  sh o rte r ones. Because of 
recu rren t m isidentifications of T. latum  and  T. rimosum 
m ade by m any au th o rs  (except for Coorem an) and with 
respect to the A rticle 49 of ICZN rules, the nam es appro­
p ria te  for p articu la r ta x a  and  congruent w ith the original 
descrip tions should be restored . T herefore T. latum  s. 
O udem ans (1910, 1937), A ndre (1926), Thor and  W illmann 
(1947) is regarded  as a  synonym of T. rimosum , w hereas 
T. latum  s. Koch (1837) and  Coorem an (1955) becom es a  
synonym of T. holosericeum.

T he a tte m p ts  to  find out w h a t is th e  la rv a  of 
T. holosericeum  have com e ac ro ss  several problem s. 
V ercam m en-G randjean et al. (1977) put forw ard a  supposi­
tion th a t A r a m s  parasiticus (= T. parasiticum) de Geer, 
1778, known only from larvae, can  actually  rep resen t the 
la rv a  of T. holosericeum. Southcott (1986) w as also in 
favour of the hypothesis. However, the  idea h as not finally 
re su lte d  in synonym iza tion  of A. parasiticus  w ith 
T. holosericeum , and, in consequence, in recognition of 
Atomus a s  a  synonym  of Trombidium. W hile studying  the 
m ateria l from O udem ans’ collection [N ationaal N atuur- 
h isto risch  M useum, Leiden, The N etherlands, slides labell­
ed: Atomus parasiticus  and Metathrombium parasiti­
ca] w e could confirm  the sim ilarity  betw een A. parasiti­
cus and  T. holosericeum  la rva (the la tte r  obtained by 
experim an ta l rearing).

In 1904 O udem ans described  Thrombidium  [sic!] 
poriceps based  on larvae, and, in one of his subsequen t 
publications (O udem ans 1905), he finally acknow ledged it 
to be a  synonym  of T. holosericeum. More prec ise  ch a rac­
te ris tic s  of T. poriceps w as given by Heim and  O udem ans 
(1904a, 1904b). T. poriceps w as regarded  as  larva of 
T. holosericeum  also by Feider (1951). S outhcott (1986) 
in se rted  T. poriceps in the  key to la rva l species of 
Trombidium , bu t he applied to the ch a rac te rs , which are  
also  typical for la rvae th a t w e have obta ined  from fem ales 
rep rese n tin g  T. holosericeum.

The u ltim ate solution of the  synonym ization problem  
im plies the  necessity  to study  the type m ateria l in de 
G eer’s collection (probably lost) and  also the  type speci­
m en of T. poriceps in O udem ans’ collection.

In 1951 F eider described  the subgenus Teresothrom- 
bium, w ith th e  type species Paratrombium teres Andre, 
1928, based  on th e  division of an te rio r  do rsal scutum  in 
larvae. In 1952 the subgenus w as ra ised  by Feider to the 
generic  rank . S outhcott (1986) m ain ta ined  the  division pro­

posed by Feider (1951), however, he exp ressed  som e doubt 
a s  to the  subgeneric c riteria . On the o ther hand he applied  
to the d iffe ren tia ting  character, such as the p resen ce  of 
s tr ia e  on the an te rio r p a rt of scutum . Our ana lysis  of the 
specim ens belonging to Trombidium , ca rried  out both  in 
light and  scann ing  m icroscopes, has provided evidence 
th a t the stria tio n  of scutum  ap p e ars  only in specim ens 
m ounted on m icroscopic slides but is not visible in SEM 
(Fig. 27). In Trombidium, the effect of stria tion  is, m ost 
probably, a  consequence of folding of the sm ooth su rface  of 
scutum . This, in tu rn , can  depend on the type of fixation 
and  type of m edium  used  by different au thors. It should  be 
m arked  h ere  th a t in M icrotrom bidiidae, by co n trast, the 
stria tio n  of scutum  and  scutellum  is stric tly  asso c ia ted  
w ith the  grooved su rface  of sc lerites. E xcept for the  c h a r­
ac te r d iscussed, T. teres (Andre, 1928) exhibits all the 
c h a rac te rs  typical for the rep resen ta tiv es  of Trombidium. 
This is a  sufficient reason  to tre a t Teresothrombium a s  a  
synonym  of Trombidium.

T. holosericeum h as  been  recorded  so far from m ost 
E uropean  coun tries (e.g. G reat B ritain  (Hull 1918); N orw ay 
(Thor 1900); F in land  (K rogerus 1960); F ran ce  (R obaux
1966); T he N eth e rlan d s  (O udem ans 1897); G erm any  
(M ąkol 1998a); P oland (M ąkol 1998b); S w itze rlan d  
(Schw eizer and  B ader 1963); Czech Republic (W illmann 
1938); H ungary  (Gabryś and Mąkol 1991); Spain (R obaux
1967); Italy (Berlese 1912); R om ania (Feider 1955)), from 
A sia (R ussia  (Thor and  U chida 1933)) and  N orthern  A frica 
(Algeria (Coorem an 1956)). Some records, especially  the 
o lder ones, have not been  confirm ed by su b se q u en t 
au tho rs, and should be trea ted  carefully  considering  the 
sim ilarity  of T. holosericeum to o ther species (e.g. T. 
geniculatum) and the lim ited d a ta  on variability  of p a r tic ­
u la r ch a rac ters .

B iology  a n d  ecology  

Field data

T. holosericeum inhab its a  w ide range of h ab ita ts  (e.g. 
forests, forest edges, gardens, parks) w ith hum id soil and  
m odera te  hum idity conditions. It is not typical e ith e r  for 
arid  or for very  dam p m icrohab ita ts and  also very sca rce  
or absen t in cultivated  fields.

In the course  of stud ies adu lts and deutonym phs have 
been cap tu red  w ithin the  space of whole y ea r  (Fig. 29), in 
alm ost all ca ses  5-15 cm deep in the soil. Only in the 
spring, du rin g  the  m ating  period, m ales and  fem ales 
ap p e a r  in g rea t num ber on the  soil surface. Such an  
ap p earan ce  is usually  coincident w ith the  first w arm  p eri­
od in M arch -  April, w hen the  day  tem p era tu re  rises  above 
8 °C and  relative a ir  hum idity stays below 80%. M ales, 
which ap p e ar first, d isplay  high activity on the  soil su rface  
and  in the  litte r  layer; they  deposit silk th read s and  sper- 
m atophores m ainly on dry  leaves. D uring th a t period  the 
d istribu tion  of adu lts is ra th e r  patchy  w ith aggregations in 
few places; a  co rre la tion  to a  p a rticu la r environm ental p a t­
te rn  is not obvious. A fter insem ination  fem ales re tu rn  to
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Figure 29. Phenology of T. holosericeum. Data derr

the  soil for opposition . Fem ales depositing  eggs and egg 
clu tches have been found in the field betw een April and 
Ju n e  (n = 1 3  clutches) a t a  depth  of 5-10 cm. The first 
p re la rv a  h as been observed in June. P arasitiz in g  larvae 
ap p e a r a t the  end of Ju n e  and a re  abundan t till mid 
S ep tem ber (n=945) w ith the peak  of ap p earan ce  falling on 
the  la st decade of July. Very few calyptostatic  nym phs 
(n = 5 ) have been found a t a  depth  of 5-10 cm. No distinct 
d iffe rences in the phenology of T. holosericeum  a re  
observed w hile com paring  the d a ta  from different y ea rs  or 
from different localities.

P arasitiz in g  larvae have been m ainly found on nym phs 
and  ad u lts  of M iridae (Hem iptera: H cterop tera) (n=168 
p ara s itized  hosts, average p aras itic  load 2.62 larvae, m ax­
imum 42 la rvae on one host), im aginal can th a rid  beetles 
(n=  25 hosts, average p ara sitic  load 7.36 larvae, m axim um  
40 la rvae  on one host) and  im aginal b rachyceran  flies 
(Dolichopodidae, Drosophilidae, Em pididae, Lauxaniidae; 
n = 4 6  hosts , average p ara s itic  load 1.67, m axim um  11 la r­
vae on one host). Still la rvae have been found on im agines 
of H ym enoptera (Cynipoidea, Chalcoidea, Iehneum oniidae; 
20 hosts, 36 larvae), H om optera (Aphis sp. and  Javasella 
spp.; 6  hosts , 8  larvae), T ipulidae (Limonia  spp., 2 hosts, 
2 larvae), M icrolepidoptera (2 hosts, 3 larvae), M ecoptera 
(Panorpa communis, 1 host, 5 larvae) and  D iptera (Culex 
sp., 1 host, 1 larva). One engorged larva has been a ttached

444

Tritonymph

/  Deutonymph 

Protonymph

Larva

Prelarva

Adult

g S e  p O c  t N o v D e c

from regular samples taken in the years 1990-1999.

to a  caterpillar. U sually less than  50 % of the individuals of 
po tential host ta x a  a re  parasitized ; only in one case  the 
ex tensity  of invasion reached  75% of Rhagonycha fulva 
population (Coleoptera: C an tharidae). Soft cuticle is u sual­
ly p referab le for an  a ttachm ent. In B rachycera, no further 
site specificity is obvious, w h ereas  in C an tharidae m ost 
larvae have been found on soft p a r ts  of the abdom en 
b en eath  th e  e ly tra . M iridae w ere  m ainly p a ra s itiz e d  
beneath  the e ly tra  o r a t the ven tra l p a r ts  of the  body, 
betw een the coxae. L arvae a ttach ed  to a  p a rticu la r host 
quite often display  d ifferences in size, and  thus probably 
also  in the tim e of attachm ent.

Laboratory data

P ostla rva l T. holosericeum  belong to bigger-sized 
P arasitengona , however, w ith a  considerab le variability  in 
size and fresh  body m ass. F re sh  m ass of adu lts cap tu red  in 
the field varied  betw een 0.99 -  17.4 mg (m ean 5.06, n =  122). 
D uring the reproductive phase  the fresh m ass of m ales 
(average 2.23 mg, 1.34-2.97, n= 21) is generally  low er than  
th a t of fem ales (average 8.39 mg, 5.3-17.4, n=27). A dults 
and deutonym phs did not take  food in the laboratory; nei­
th e r  eggs (tested: Collembola, C an tharidae, S taphylinidae, 
Gryllidae, T ipulidae, Drosophila, Opilionidae) nor larvae 
or pupae (tested: an ts, Drosophila, C an tharidae) w ere
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accepted . In a  few cases  feeding on recently  dead con- 
specifics has been observed. A dults display  a  considerab le 
ability  to survive s ta rva tion  periods, the m axim um  s ta rv a ­
tion tim e a t 20°C w as 313 days for female. E xcept the 
reproductive period, adu lts  try  to hide in cavities of soil, 
w here  they stay  quite m otionless. T hereby deutonym phs 
and  adu lts  a re  able to dig even in m oist P la s te r  of Paris. 
W hen subm erged in w ater, adu lts  and  deutonym phs a re  
su rrounded  by an  a ir  film m ain ta ined  by the dense  se ta- 
tion. The po ten tia l role of lipids can  be excluded, since no 
hydrophobic reactions a t the  cuticle could be observed in 
deu tonym phs w hich em erged  from pro tonym phs su b ­
m erged in w ater. W hen touched d u ring  m ovem ents, the 
active postlarval in s ta rs  display  th a n a to s is  and rem ain  
m otionless for som e tim e w ith the  legs bent beneath  the 
body. P redation  on T. kolosericeum  h as  not been observed 
in the  field, however, in labo ra to ry  o th e r P arasitengona , 
such a s  Johnstoniana errans and Allothrombium fulig- 
inosum  fed on T. kolosericeum  adults.

M ales cap tu red  in the  field deposited  sperm atophores 
in labo ra to ry  from M arch to May. T hose cap tu red  la te r  in

the sum m er or in au tum n did not d isplay any reproductive 
behaviour; in few cases  they s ta rted  to deposit sp er­
m atophores afte r chilling process (115 days a t 5°C/ 12h 
light). S perm atophores and silk th read s  a re  deposited on 
dry  su b stra te , only a t light conditions, a t tem p era tu re  
above 10°C and  a t su b -sa tu ra ted  rela tive a ir  humidity. 
After being insem inated  fem ales try  to burrow  in the  sub­
stra tum . Eggs a re  deposited  a t tem p era tu res  above 10°C in 
one or two clutches. At d isadvan tageous conditions, such 
a s  hard  su b s tra te  w ithout cavities, up to four clutches 
w ere deposited. Fem ales deposit 994 eggs on average 
(500-1965, n = 2 0  fem ales). Males cap tu red  in the spring  
died w ithin 50 days afte r the term ination  the of sper- 
m atophore deposition, fem ales usually  survived for sever­
al m onths afte r the oviposition period.

The orange to reddish eggs a re  spherical w ith a  diam e­
te r  of 180-190 pm. Successful development takes place at 
tem peratu res above 10°C (Tab. 3) and in ra th e r humid con­
ditions (98% rh -  subm erged; W ohltmann 1998). E xposure to 
5°C w as lethal for eggs. The calyptostatic p relarva becomes 
visible after about 14 days (20°C), the development to the

15°C 20°C 24°C

Tim e (days) 41 28 21

Egg to larval em ergence M in-m ax (days) 3 8 -4 7 2 4 -3 3 -

N um ber of c lu tch es 9 22 1

Maximum survival of unfed larva
Tim e (days) 79 36

N um ber of c lu tch es 2 11

Parasitic phase  of larva
Tim e (days) 12

N um ber of sp e c im e n s 2 -

Tim e (days) 5 5 -

Postparasitic active phase  of larva M in-m ax (days) 1-11 1 -1 7 -

N um ber of sp e c im e n s 26 67 -

Tim e (days) 44 23

Immobile postparasitic larva 
to deutonym ph em ergence M in-m ax (days) 4 0 -4 7 1 6 -3 0

N um ber of sp e c im e n s 21 50 -

Deutonym ph
Tim e (days) 49

N um ber of sp e c im e n s 1 -

Tim e (days) 33

Pharate deutonym ph to adult em ergence M in-m ax (days) 3 0 -4 0

N um ber of sp e c im e n s 7 -

Table 3. Duration of various instars of T. kolosericeum at constant temperatures.
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prelarva is connected with an  obvious increase in size. F irst 
larvae hatch  28 days after egg deposition, w ithin 2-4 days all 
larvae from a  single clutch leave the prelarval cuticle. The 
average fresh body m ass of newly em erged larvae reached 
0.0025 m g (0.0025-0.0027, n=41). After rem aining 12-24 h 
n ea r to the egg shells, larvae s ta rt to move; they display neg­
ative geo taxy  and  positive phototaxy. Such behaviour 
enables the larva to leave the soil and to reach a re as  with 
high probability of coming across the potential hosts. Only 
few specim ens of those larvae which em erged from eggs 
subm erged in water, w ere able to reach the w ate r surface. 
While kept at te rres tria l conditions, afte r getting in w ater 
droplets, larvae are  often unable to escape and  die. Larvae 
kept w ithout potential hosts survive for a  m axim um  of 36 
days ( n = l l  clutches). P redation  on T. holosericeum larvae 
has not been investigated in detail, however, predation  by 
Anystis  sp. (Acari: P rostigm ata) and staphylinid beetles 
(Insecta: Coleoptera) has been observed.

In a sequence of experim en ts la rvae orig inating  from a 
single clutch w ere exposed to the nym phs and adu lts of 
Stenodema  sp. (H e te ro p te ra : M iridae), ad u lts  of 
Rhagonycha fulva  (Coleoptera: C an tharidae) and  adults 
of Drosophila melanogaster (Diptera: B rachycera). In all

cases the larvae a ttach ed  them selves to the host and 
becam e parasitic . More active hosts, co n tra ry  to less active 
ones, w ere p a ra sitized  by a  h igher num ber of larvae. In the 
la b o ra to ry  a lso  an  an t p u p a  w as  p a ra s itiz e d  by a  
T. holosericeum larva, which s ta rte d  to engorge on this 
atypical host. Host recognition takes place only w hen la r­
vae come into d irect contact w ith the h o st’s body o r the 
proxim al p a rts  of h o st’s legs. It has been observed several 
tim es th a t la rvae craw led over the ta rs i of potential hosts 
w ithout try ing  to climb up the limb, and thus obviously they 
did not recognize the host. A fter 1-2 days of attachm en t to 
the host, a  d istinct in c rease  in larval size w as visible. 
During the p a ra sitic  phase, w hich lasted  12 days (n = 2) in 
the  laboratory, la rvae did not change the a ttachm ent sites. 
In d issected  hosts a  stylostom e (Fig. 30) has been found. 
A hom ogenous tubule secretion  is su rrounded  by a  less 
dense m atrix  secretion. The tu b u la r system  is m ulti­
b ranched  and  blind ended, a  d irect connection betw een the 
lum en of the tu b u la r system  and host tissues or host 
hem olymph is not detectable. The s tru c tu re  has the sam e 
shape in all host groups (checked: M ecoptera, B rachycera, 
M iridae, C an tharidae). In case  in which several T. holo­
sericeum  la rvae w ere  a ttach ed  to the sam e host individ­

W

liumen of tubuls

tubulus secretion 

matrix secretion 

tip of chelicera

Figure 30. Stylostome of T. holosericeum larvae, a) SKM photograph of stylostome inside host 0Stenodema sp.) after clearing in lactic acid, b) Drawing
of stylostome from cleared host specimen (Stenodema sp.). All to the same scale.
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1000 urn

Figure 31. Neosomy in parasitic larvae of T. holosericeum. SEM photograph showing moderately fed (A) and heavily engorged (B) larvae parasitic on
Stenodema sp. (Heteroptera: Miridae).

ual, s ty lo sto m es w ere  never connected  but alw ays 
rem a in ed  iso la ted  from  each  other. T he sty lo stom e 
rem ains in the host a fte r  detachm ent of the  larva. If the 
host m oulted o r died w ithin 2  days afte r attachm en t of the 
larvae, the la rvae displayed a  search in g  behaviour to find 
a  new  host. If the host died afte r 7 days, larvae w ere unable 
to p ara sitize  an o th er host and  died. Larvae, which left the 
host w ith the fresh  body m ass below 0.5 mg, did not devel­
op successfully  into deutonym phs, although som etim es 
they s ta r te d  to tu rn  into protonym phs. A m inim al w eight 
in c rease  observed in specim ens which successfully  devel­
oped from larvae (0.0025 m g in freshly em erged ones) into 
deutonym phs w as of 24 tim es (specim en TH300796L15: 
0.0593 mg as  p o s tp a ra s it ic  la rva , 0.0929 m g a s  a 
protonym ph, 0.0644 mg as  a  freshly em erged deutonym ph), 
the m axim um  increase  observed w as of 299 tim es (speci­
men TH100895L1: 0.747 mg as  p o stp a ra sitic  larva, 1.088 
mg as  protonym ph, 0.816 mg as  freshly em erged deu­
tonym ph). In rela tion  to the unfed larvae, the p o stp a ra sitic  
ac tive  la rv a e  u n d erw en t an  e x tra o rd in a ry  in c re a se  
(Fig. 31) in fresh  m ass of 144 tim es (n=49) on an  average.

After leaving the host, the fully fed p o stp a ra sitic  la rvae 
a re  ab le to move slowly using  the ir legs and peris ta ltic  
body m ovem ents. W hen kept on n a tu ra l su b stra te , they 
alw ays d isplay a  negative photo tactic response and  move 
into the  soil (2-5 cm depth) soon afte r detachm ent. The 
d u ra tion  of the p o stp a ra sitic  mobile p hase  of the la rvae 
depends on the  availability  of su itab le  p laces to hide.

Usually the p o stp a rasitic  active p hase  takes less than  one 
day, but, w hen kept on sm ooth P las te r of P aris larvae 
rem ain  active for up to 17 days before they finally becom e 
immobile. After the larvae becom e immobile and  before 
tu rn in g  into protonym phs, they expand  the ir cuticle to a  
maxim um . This is accom panied by an additional inc rease  
in fresh  body m ass for about 1.5 tim es. Such an  in c rease  in 
fresh  m ass has been observed in p o stp a ra stic  immobile 
larvae exposed to 98% or h igher rh. It is facilita ted  by 
w ater- or w ater-vapour up take through the C laparedes 
o rgans (W ohltmann 1998) as evident from concen tra tion  of 
a  fluorescent dye (DAPI) a t the  C laparedes o rgans of 
immobile p o stp a rasitic  larvae kept subm erged in w ater. At 
93.5% rh and low er the la rvae w ere unable to take up the 
w a te r  vapour, co n seq u en tly  they  did not e n te r  th e  
p ro tonym ph s ta g e  and  died. By th e  beg inn ing  of 
protonym ph stage a  new  cuticle is formed under the  old 
larval skin and  the tis su es of larval legs and  gnathosom a 
a re  abso rbed . The la rva l and  p ro tonym phal cu tic les  
rem ain  com plete du ring  the whole protonym phal stage, 
only in few cases  p a r ts  of the larval gnathosom a o r legs 
w ere  broken off. D uring the protonym ph stage no fu rthe r 
m ass change h as been observed, the  fresh body m ass of 
protonym phs w as 0.325 mg (0.059-1.088, n= 31) on an 
average. P rotonym phs developed into deutonym phs w hen 
subm erged in w a te r  as  well as  w hen exposed to hum idity 
of 100-98%, but not a t 93% rh  or lower. The deutonym phs 
em erged on an  average 23 days afte r the  p o stp a ra sitic
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l a n a  had  becom e immobile. The duration  of this phase  is 
co rre la ted  with the fresh m ass of p o stp a rasitic  larvae; light 
la rvae  develop faste r than  heavier ones. P rotonym phs a re  
ab le to survive low te m p era tu re s  for a  long tim e; a 
protonym ph exposed for 104 days to 5°C developed into a  
deutonvm ph a  few days afte r re-exposure to 15°C. D uring 
th e  em erg en ce  of the  deu tonym ph the  la rva l and  
pro tonym phal cuticles b reak  in a  tran sv e rsa l slit dorsallv  
a t the level of legs I/II. By m eans of perista ltic  body move­
m ents and, afte r the legs becam e free, w ith ass is ta n ce  of 
the  legs, the  deutonym ph leaves the old cuticle w ithin 30 
min to 2 h. The fresh m ass of newly em erged deutonym phs 
is 0.495 m g (0.064-0.816, n =  15) on an average; the loss of 
m ass in com parison w ith the protonym ph varies about 
25%. Like adults, the deutonym phs did not accept food in 
the  laboratory. Only in one case  a deutonym ph reached  the 
tritonym ph stage afte r 49 days. This individual had been 
kept to g e th er w ith conspecifics and probably fed on fresh ­
ly dead  ones. Unfed deutonym phs survived for consider­
ab le tim e (m axim um  214 days a t 15°C; m axim um  811 days 
a t 5°C). Deutonym phs cap tu red  in the  field som etim es 
tu rn ed  into tritonym phs; in six  cases  specim ens cap tu red  
in A pril/ May en tered  the  tritonym ph stage two m onths 
la te r  a t a  constan t exposure to 20°C. In two cases  deu­
tonym phs cap tu red  in Ju n e  reached  the tritonym ph stage 
2 m o n th s la te r  a t 5°C. A deu tonym ph  ca p tu re d  in 
S ep tem ber survived 555 days a t 5°C and  s ta rte d  the 
tritonym ph stage 6  days afte r being exposed to 20°C. Like 
th e  p o s tp a ra s it ic  la rva , th e  q u ie scen t deu tonym ph 
increased  in size and  expanded  its integum ent before 
beg inning  of the tritonym ph stage. The fresh m ass of 
tritonym phs is 1.3991-3.253 (n= 4 , all fem ales). The adults 
em erged on an average 33 days afte r the deutonym phs 
becam e immobile, in a  w ay com parab le to the  s ta te  
described  for the deutonym phal em ergence. None of the 
adu lts  rea re d  in the  labora to ry  displayed reproductive 
behav iour afte r hatching. A dults cap tu red  in the field in 
sum m er and  exposed to 5°C for 100 or m ore days deposit­

ed sperm atophores and  eggs afte r re-exposure to 20°C at 
ap p ro p ria te  hum idity conditions.

D is c u s s io n  on  bio lo g y  a n d  ecology

As far a s  com parisons a re  possible, the  d a ta  on the 
developm ent and biology of T. holosericeum a re  consisten t 
w ith the rep o rts  published earlier. This refers in p articu la r 
to the d a ta  given by W itte (1991) on the m ating behaviour 
(identity  of specim ens referred  to as  T. holosericeum 
checked) and to the d a ta  on life cycle and  developm ent pro­
vided by R obaux (1971). One exception concerns the feed­
ing of postlarval active in s ta rs  on eggs of Collem bola 
(Robaux 1971), which could not be confirm ed in the  p re­
sent study. Possibly T. holosericeum requ ires  p articu la r 
environm ental conditions to feed, a  re-evaluation and  p re­
cise descrip tion  of the range and  w ay of nu trition  will be 
ind ispensab le to solve th is problem . A dditional d a ta  pro­
vided by R obaux (1971) concern  developm ent tim e of eggs 
(53-65 d a t 13°C, 30-42 d a t 17°C, 19-30 d a t 21°C, 17-26 d 
at 25°C). T. holosericeum d isplays an alm ost edaphic life 
style th roughout its life excluding the  larva and the m ating  
period of adults. It is well su ited  for such edaphic life in 
m icrohab ita ts ch a rac te rised  by only m oderate changes in 
hum idity conditions, due to its subcu ticu lar m eshw ork 
(Alberti et al. 1981), which s tab ilises the  cuticle, the ability  
to dig and  the dense  se tation  covering the body which 
reduces the risk  of being contam inated  a t tim es when 
heavy rainfall occurs.

A lthough rea rin g  from egg to adu lt has not been com­
pleted in labo ra to ry  conditions, it seem s very likely th a t 
T. holosericeum follows the general ontogenetic p a tte rn  of 
P arasitengona , w ith ca lvp tostatic  p relarva, p ara sitic  la rva 
and 4 postlarv al in s ta rs  of w hich the proto- and tritonym ph 
a re  ealyptostatic. The g rea t varia tion  in size of adu lts  and 
nym phs may indicate additional m oulting and  in term itten t 
in sta rs , like in Allothrornbium pulvinum  (Chen and 
Z hang 1991) and som e M icrotrom bidiidae (subadults, see

adult

tritonymph

deutonymph

protonymph

larva
Reproduction Reproduction

egg + prelarva

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

l.y e a r  2. year 3. year

Figure 32. Hypothetical life cycle of T. holosericeum. Thick lines and arrows indicate life-cycle of majority of specimens.
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M ichener 1946, Southcott 1994), however, the fresh  m ass 
increase  from protonym phs to adu lts  is absolutely  w ithin 
the range know n for o ther T rom bidioidea displaying no 
additional m oulting as  confirm ed by labora to ry  rea rin g  
(,Johnstoniana spp., W ohltm ann 1999a; Eutrombidium, 
trigonum, W ohltm ann et al. 1996). T hus, ad d itio n a l 
in s ta rs  a re  ra th e r  unlikely to occur.

The life cycle of T. holosericeum is probably uni-sem i- 
voltine (Fig. 32). The phenological d a ta  a re  som ew hat dif­
ficult to in te rp re t due to the d ifferent m icrohab ita ts  occu­
pied by in s ta rs  and  the  different collecting  m ethods. 
C alyptostatic in s ta rs  as well a s  deutonym phs and  adu lts 
a re  su rely  u n d er-rep resen ted  d u ring  the ir edaphic phase. 
However, com bining field d a ta  and  labo ra to ry  resu lts  for 
developm ent tim es, one can  conclude th a t T. holosericeum 
has a  ra th e r  short m ating  period in April -  May, followed by 
deposition of eggs in the  soil. A lmost all la rvae reach  the 
deutonym ph stage w ithin the  sam e year, but only few 
develop into adu lts  and  a re  able to rep roduce in sp ring  of 
the following year. Most specim ens need an o th er y ea r  to 
com plete developm ent and  rep roduce for the first tim e in 
sp ring  of the following year. At least som e fem ales a re  able 
to rep ea t opposition  in the y ea r  of the ir first reproduction .

T. holosericeum  larvae p a ra s itiz e  a  w ide range of 
hosts. The ac tua l in festation  ra te s  seem  m ore influenced 
by hab ita t p references of po ten tia l hosts (and thus the  like­
lihood of T. holosericeum com ing into close contact w ith 
po tential hosts) than  by lim itations in host recognition. 
L aborato ry  and  field d a ta  clearly  show  th a t T. holo­
sericeum recognizes th a t host in s ta r  which is ac tually  p a r ­
asitized  (like m ost o the r te rre s tria l P arasitengona , but, in 
co n tra st to e.g. Johnston ian idae; W ohltm ann et al., 1999). 
The minimum increase  in fresh  m ass needed for su b se­
quent successful developm ent co rresponds well w ith d a ta  
known for m ost o ther P arasitengona larvae (W ohltmann 
1999a). However, the average size and  fresh  m ass in c rease  
during  the p ara s itic  p hase  is far beyond the usual ra te  of 
increase  in P arasiten g o n a  and exceeds the range one can 
expect in arth ro p o d s w ithout in te rm itten t moulting. Such 
ex trao rd in ary  growth is obviously facilita ted  by cuticle 
production  w ithout moulting. This phenom enon, te rm ed  
neosomy, is also known to occur in fem ale Ixodes ricinus 
(Alberti et al. 1981) and  som e P arasitengona  la rvae (Audy 
et al. 1972, W ohltm ann 1999a, and  references therein). In 
case  of Trombidium  spp., neosom y constitu tes the  key 
innovation, w hich allows fem ales to produce large egg 
c lu tch es  co n ta in in g  n u m ero u s re la tive ly  sm all eggs 
(W ohltmann 1999a) and  m ust be regarded  as an  a lte rn a ­
tive s tra teg y  to additional m oulting w hich serves the  sam e 
function.

C om parisons w ith published d a ta  on the biology of 
Trombidium  species suffer from its un certa in  taxonom ic 
position w ithin th is genus. At the m om ent biological d a ta  
a re  av a ilab le  for tw o fu rth e r  a d e q u a te ly  d esc rib ed  
E uropean  Trombidium  species, nam ely T. mediterra­
nean  and  T. brevimanum. The general p a tte rn s  of the life 
cycles a re  com parable, in p a rticu la r th is applies to the 
alm ost edaphic life style, sem i-univoltine life cycles, devel­

opm ent tim es and neosom y of p a ra s itic  larvae. Some d a ta  
a re  not given but should be expected  in these  species too; 
e.g. the p resence  of stylostom es in hosts of T. mediterra- 
neum  s ince  co m p arab le  sty lo stom es a re  p re se n t in 
T. holosericeum , T. brevimanum  (W ohltmann 1999b) and  
a re  also known for Allothrombium  spp. (R obaux 1971, 
Z hang  1998, and  references therein). D ifferences betw een  
these  species concern, in particu lar, the range of p a ra ­
sitized  hosts. T. mediterraneum  p a ra s itiz es  exclusively 
L epidoptera (R obaux 1971), w hile T. brevimanum  la rvae  
a re  re stric ted  to web sp iders (W ohltmann 1999b); both 
host g roups a re  usually  not p ara s itized  by the la rvae  of 
T. holosericeum. D ata on hosts of o the r Trombidium  la r ­
vae (see W elbourn 1983) m ostly refer to single ca se s  of 
p arasitism , w hich often fall into the  range of po ten tia l 
hosts  for T. holosericeum. In som e cases  m isidentifica- 
tio n s m ay ad d itio n a lly  com plicate  the  s itu a tio n , e.g. 
rep o rts  of p arasitism  of Eutrombidium trigonum  on 
Oulema spp. (H eyer 1992), w hich tu rn e d  out to  be 
T. holosericeum.
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