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2 Gcrhard I3rctfclcl 

1. lntroduction 

In the first vo lu lllc 01' thc Synopscs, DUNG ER ( 1994) alrcady cxp taincd thc principlcs of 
Ihi s scri cs. so J onl y nccd Lo cxpla in ccrtain pccul iarilics 01' Ihi s part, Ihc Symphyplcona. 

1. In Ihi s va llllne thc wllole grollp Symphyp lcon:l ßörncr is considcrcd, i . c. thc Ncclida 
anel Ihe Eusymphyplcona; whcrcas Ihc spccics Podllra aquQrica anel M{/ckell~iell(l psocoides 
are 110 1 inc ludcd (sec p. 13). 

2. Thc Palacarclic, as unclcrstood here. el oes HOl i llcludc Nepal. As I um ass lIllling Ihe 
sou thcrn border in East Asia 10 bc Ihe 30l h parallel, thc Ryukyu Is lands are not incluclccl. allel 
in E C hina thc border is juS! somh cf thc Yantzc Kian g Ri vcr. Difficult geograp hie namcs 
are spel lce! as in thc Timcs Atlas 0 1' Lhe Worlcl ( 1993). I was no l able 10 co rre latc mo si 01' Ihe 
o lder pape rs aboul forme r Yugos lavia 10 Ihe prcsenl slates, so I have ll scd the exprcss io n 
» form cr Yugos lav ia« Ihrougholll Ihis work. The Ncarc li c spec ies ha ve been Ich OUI o f Ihc 
kcys s ince Ihe re is much !lCW malcrial in Ihc USA with severa l ncw descriplions llnderw:lY 
(sec CHR ISTI ANSEN & IlELLINGER 198 1,2'" edi!. 1998). 

3. Ncw data havc becn includecl up to Fcbruary 1997 and pa rli ally up 10 Septcmber 1998. 

I wo uld ask all usc rs or readers nOI 10 hcs iialc 10 point o ut any gaps 01' mistakes w l1i c h 
they find in Ihis vo lumc. allel 10 scnd me any ncw papers concerning Symphypleonan Co l
lcmbola. I ho pe that the new data wi ll be pllhli shcd in su pp lcmenls 10 thi s Synopsis. 

Ack nowlcdgc mcl1 ts 

ivly sinccrc Ihanks go 10 thc col lcagues who sen I sarnpJcs 01' single spcc imcns of Ihe Symphyp leo na 
whi ch hc lpcd mc to idcll!ify thc spccics or compJc te the dcsc ripti ons or information regarding di s tribu 
ti on. A ll suc h col1eagues are mentioned wi th the species. but here. because 01' rcpcatcd support. J wish 
10 name: J. 1. A RBEA. Pamplona. P. CASSAGNAU. Toulousc. A. FJELL BERG. Tjomc. ivl. M. da 
GAMA ASSA LI NO. Coimbra. J. ivIERTENS . Gell!. and rvl. v . TSCI-IIR NHAUS. Biclcfcld. I also thank 
Ihe MuselllllS of Amsterdam ami of Geneva far theil' support. 

For advice in spec ial prob l em~ I Ihallk P. F. BELLINGER. Nonh ridge. E. CHR ISTI AN. Vienna. ilnd 
W. N. EL LI S. Amslcrdam. I thank R. GAEDIKE. Ebcrswalde, for Ihc perso nal data about eARL 
BÖRNER. 

I also \\'ish 10 thank Mrs. \V . RÖHE-HANSEN. Kiel. far somc !lew ink drawings of thc figures. For 
correct in g my English I wish to thank D. J. RUSSELL. Heidc1bcrg. who did Ihe greatcr part of the 
work. and rvlrs. P. JOHNSON. Kiel. who checked the Introduction and same additions: any final re
sponsibilily 1'01' thc languagc. ho\Vcver. remains wilh Ihc author. 

Last bUlno tlcasl. I woule! likc to thank \V. DUNGER. Görlitz, for his confide nce in my work an<! hi s 
eneouragemcnt. 

AhhJ'cvialiolls 

Abd I - VI = abdominal segme nts I - VI 
Anl I - IV = antellnal segments I - IV 
App. an. = appcndices anales 
Bothr = bOlhriot hrix/trichia 
Emp = crnpod iurn/ia 
Rel = rClinaculul11 
Th J - 111 = pro- .meso-. ami melathorax 
Tila I - 111 = libiotarsi 01' Ihe 1'1'0-. 
meso-. alld mctnlhoracic legs 

VT = velllral tube 
rDW p:7 or 5:3 = selal row p lia s 7. rDW 5 lias 3 selae 
seta p7 0 1' 5/2 = individual selae 7 01' ro\V p or 2 of row 5 

Thc compa~s points are abbrevialed as: 
S XYZ = SOll!h pa rl o f X YZ 
S of XYZ = more soulhern region than XYZ 
S 10 XYZ = XYZ is the most soulhcrn region 



Symphyplcona 

2. General desCI"iption 

Symphyplcona Hiimcr, 1901 SC IlS LI ßrct fcld , 1 9~6 

Syn.: Sminthuridae HallcJli rsch. 1929 (6 15) 

Diagnosis 
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The taxon Symphypleona Börner. 190 I (78) scnsu Brctfc ld. 1986 (308) is a lllonophylulll 
of Ihe Collc mbo la with 3 diagnostic apo morphi cs: 

- thorax and firs t abdominal segmcnts Illo rc 0 1" lcss fu sed 10 fo rm a globular tagm<l (pie
s iomorphy: body scgme nt s scparalcd or thc last abdominal scgmc nt s l"u scc! without a g lobu
lar I"o nn ) 

- tc ndc ncy to fo rm ncosminthuroid sctae at thc furca basis (plcs iolllorphy: no rma l se tac) 

- IllUcro gu tt crlikc (p lcs iolllorphy: mucro hooklike). 

Othcr diagnos ti c c haracte ri st ics (p les io lllo rphies): fu rca a nel RCI always prcscllt and wc ll 
dcve lopcd (apolllo rph y: bOlh parts morc o r less reduccd). 

MorphoJogy 

Thi s sec ti on presents a survcy 01' s truclurc . For mo rc detai lecJ s ll lClies one shOtlid consuh 
Ihe ll1onographs by STAC H ( 1956. 1957). RICHARDS ( 1968). SCHALLER ( 1970). 
BETSCH ( 1980), and CHR IST IANS EN & ßELLINGER (198 1). Ne\V fauna l surveys are 
found in Ihe sludies by NOSEK ( 1962 . 1969). GAMA ( 1964). SALMON (1964/65 ). SELGA 
( 1971 ). UCHIDA ( 1972). YOS II (1977) . CHRIST IAN (1987), STEß AEVA ( 1988 a. bl. 
JORDANA CI al. ( 1990). and MAR I M Uli & ß ELLINGER ( 1990. 1996). 

Thc Symphypleon<l are the g lobular Collc mbo la. Thc tOl al lcng th o f ad ult s ranges frolll 
0 .12 111m up to 4 111m. The pi gmentat ion va ries frolll whi tc to black and to va ri ous colours . 
and may be uniform 0 1' d isp laya gre<l t variclY o f SpOIS. ur longitudinal ur cross st ripcs: the 
medi an head reg ion anel the intcrscgmcntal sulurcs o f the Th 1- fII ,md Abd I are o ft c n Ull 

pigmcntcd . Whethcr thc co lour o r thc chaclOta xy is specics spccific. mUSI always be ca rc
fu Hy considcred. 

The thorac ic anel abdom ina l scgmcllIs arc fusccl in various Illanncrs (BETSCH 1980: 14 ). 
In general. Ihe body is cli vidcd into 3 tagmata (Fig. I): Ihe heael is we il separat cd (first 
tagma), Th 11 ami 111 allel Abd I - IV 01' I - V are fu sccllO the g lobula r large abdomen (second 
tagma), and Abd V alld V I o r on ly VI are separated fro lll the largc abdome n as Ihe small 
abdomcn (third tagma). In Ihe large abdomc n. the intcrsegme llial sutures 0 1' the thorax and 
AbcJ I are o h e n observable. thc o thcrs arc usuall y obsc ul"e. Th I is always small and lac ks 
sc tac. Thc broacles l scgmc nts are Th IlI o r Abd IV. 0 1' bOlll. 

As in al! Collc mbo la. [he cuticu la is hygrophobic. T he cpiculi cula fo rms primary grallll lcs 
in hcxagonal pattcrns. whic h may fll se inlO sevc l"a l fonns of sccondary gramJ\ es morc ur less 
prolrllding from Ihe sllrfacc. dCfJending o n body pa rt anel taxon (LA WRENCE & MAS
SOU D 1973. LAWRENC E 1975). In somc laxa. thc cuticula fonns mi nutc porcs onthc legs 
o r the large abdomcn. ;lI1d o h en shows small oval s tructures. thc oval o rgans (Fi g. 2). Thc 
latl er may be rcduced se lac. and arc su pposcd 10 functiol1 as proprioccplo rs (SN IDER & 
LORING 1984), lho llgh thcir innc r struC!llrc has 1101 YC I beeil s lud ied . Also the points of 
I11l1 sc le altachemcnt to the cuti cu b are observa ble as intcrruptions in Ihc unifo rm c picllti cu
lar patterns. 
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Special cuti cu la!" processes dcscribcd in SQ m e taxa are a pair of small spines on thc hcad 
apex in thc first instar juveniles (Fig. 3); [he)' may bc uscd during hatching from thc cgg and 
disappcar aft er thc firs llllou lt. 

Thc scu\c va ry in le ngth and th ickncss. [h iek setac bc ing calkd sp ines ( 1'0 1' a survcy c f sela] 
modifi calions sec MASSOUD & ELLIS 1977: 163). T hc selac may bc transfo rl11cd in10 

special form:; . suc h as the variolls <ln!cnna1 sC ll s illa. thc bothriotrichia . thc postanlcllnal 
setac. thc ncos minthuroid selae. anel thc fc ma1c appc ndi ces anales . Scales are absent. NloSI 
01' these specia l fa nns charac terizc spec ial taxa ami are dcsc ribcd in de tail latc r. So me gCllc r
alt )' important sela] fa rms. howcvcr, are dcscribcd here. The bOlhriothri x is a long and very 
thin se llsillulll i ll scrted in large cup-shapcd cuticular depression , as it is known from other 
an hropods. In the Eus)'mphypleona there are at most 3 pairs 01' bothriO!ri chia. A BC. on the 
largc abdomcn anel I 01' 2 pairs. 0 or OE. on Abc! V (Figs. I , 18, 31 ): thcir numbcr anel posi
tion is 01' taxonomic va lue. Thc appcndices anales are a pair of transformed sctac on thc 
vCllIral anal valves (position av5. Fig. 30) 01' the adu lt fcma lc in thc Appcndi ciphora. Thcy 
are directcd posteriorly 0 1' dorsal1 y, i. c. towards the anus, 01' vcntrally, i . c. toware! s the 
genital opening (Fig. 4). Thc lattcr position is apomorphic, since the su badult fcmale has the 
corrcsponcling. not lllodifieci sctae still dircctccl towards the anus. Thc spec ial form 01' the 
appenclices anales is 01' high taxonomi c va lue. Their function may be to move the egg whcn 
it ae!hercs 10 the anus after having Icft thc gcnitnl opcning and wh eil it is covercd by a rni x
ture cxtrue!ee! from the anus, whi ch protects the cgg against dessication (MASSOUD & 
Pll"10T 1973 . BRETFELD 1977: also obscrvcd in Sphaeric!ia [J/IIJ/ilis. in wh ich App. an. are 
not devcloped, BLANCQUAERT et al. 198 I a: I 18). The neosminthuroid set ae lie on thc 
furca basis, i. e. on thc vC l1lrolateral pan 01' Abd IV (Fig. I ). Thcy arc appresseclto the cuti
cula. coverecl witll small spicules, anclusllall y havc onl)' a shon frce tip clircclcd posteri orl y 
(Fi g. 5). Thc neosminthuro id sctac do not occur in al1 taxa 01' the Symph ypleona. bllt they 
ncver occur in the Arthropleona. Their OCC lIlTCIl CC can be regarcled as convcrgenl. but it is 
reg<U'Cled here as an 'underlaying synapolllorphy' 01' a 'un ique insidc-paral lcl isrn'. comparable 
10 a trllc synapomorphy (SAETI-IER 1979, ßRETFELD 1994 a: 276: scc also the cl isc llss ion 
about reacti va ted. silcnt genes by STURM 1994). 

On the always weIl cl cvc lopcd orthognathie head OIlC di stinguishes sevcral reg ions: the 
dorsal apex be!\vecn the eycs. thc frens betwccn the an tennac, the clypcus belo\\' the antell
nac. thc latcral parts 0 1' genac. and the back dorsa l allel back ventral sidcs in relation 10 the 
neck (bricfly ca llee! dorsal 0 1' ventral head-back). The chactolaxy is only weil known in a fcw 
taxa (BRETFELD 1990, BETSCH & \VALLER 1994). Thc nomcnclaturc allel the main 
paucrn 0 1' elescription - whether cross rows 0 1' longitudinal rows - is in dispute: the nomen
clatllJ'c 01' BRETFELD 1990 is favoured hcrc (Fig. 17). Thc gellcrally weil devcloped cye
patc!lcs mark the antcrodorsal corners of thc !lcad: they are lIsual1y strongly pi gmeJltccl and 
have 8+8 ornmati dia. which (according to GUT I-IRIE 1906) arc ca llcd A - H (Fig. 6). Thc 
number is reduced 10 1+ 1 01' 0 in special taxa. J3clwcen the antennae, thc frontal ocellus is 
s01l1etimcs markcd by a black spOI. 

Thc antennae wi th theil' 4 segments are always prcsent. Thcir sides arc n<lmcd clifTerclltly 
depcnding on whether they are spread laterall y 0 1' roreword: here the terms antcriol' and 
posterior 01' thc lateral position are recollllllendcd. bcsides the non-changing dorsa l and 
ventral sieles. Thc setae arc arranged in whorl s and in 8 longitudinal rows (BRETFELD 
1990, NAYROLLES 199 1 b) wi th whorl-clcri ved or addit ional sensill a or diffcrcnt rorm 
(Figs. 7 . 12). The sense organ on thc di stal pan 01' Am ILI (eallecl An t In organ) consists 0 1' 3 
smal1 sensilla, the dorsa l 2 01' whi eh are more or Jcss in vaginated into thc cuticula or thc 
pos tcri or siele: the ventral sellsi 1l11l11 lies frce. 
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11 Ant IV disl:d part 12 Anl IV lip. Figs . 13 - 15 Tips ofmolllhparis (a ller BET SCI·! 1980): 
13 Mandibk 1..J. Norm:lll1laxilb 15 Elongll \! maxilla (Sti! l1ognarh r iop es). 
Figs. 16 ·24 C h:J.c\oiaxyofhcad, body, legs (Figs. 16 - 22 l-Ielcl'us lIJ inrlwr/ls, aller ßR ETF ELD 1990, 
Ov = oval organ, olh':T symbols as in prcvio lls tigur('s): 16 Labnllll 17 Hc:ul (M .=... seIne o r\'n l'}~ng 

posil ions) 
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A nt IV orten shows s111:111 annllii er sll bscg l11c llt s. Nlllllc roll s rnodifi catio ns o f the gcneral 
fo rm or o f the fine strllc lUrc 01' thc antennae OCC llL They are dea lt with under the special 
taxa. 

Thc labrum may show sclerotic ridgcs and has 3 rows 01' sei ac (ilntcrior. mcdian , pos tc rior) 
with 1110st ly a:4 , m:5. 1':5 sctac (Fig. 16) (this nOllle llcialure is the opposite o f that of YOS II 
1976, sec BR ETFELD 1990. BETSCH & WALLER 1994). The mandib les and max ill ae are 
mainl y of the chewing typc. se ldoI1l being c lo ngmc for an unk nown fecding bchaviollr 
(Fig. 13 - 15) (t ll cn Ihc ClypCllS is al so longer than normal). Thc maxi llary outc r lobc and the 
lab ium wcre studi cc! by FJELLI3ERG ( 1984: 87 alld in prcss. respec ti ve ly). 

Thc main body part is thc largc abdomen. whi ch is responsiblc fo r the main aspec t 01' a 
Symphypleonan Collc rnbola . The se tae are arrangec! in cross rows on Th LI . LII . ,md Abc! I. 
anel in cross rows or 10ngilUd ina i rows or are d iffuscly dist ribtllcd on the middle and POSIC
rio r parts 0 1' Ihe la rgc abdomcn (Fig. 18); Ihe chaelotaxic analys is 0 1' these poslCrior parts is 
usually di fficu lt . Thc basic patte rn 01' row arrangcment in the Arlhrop leona. in a- Ill-p . i. e. 
anlerior- mcdi an-pos te rior. rows (RUSEK 1986). is also di ffic u lt to reconstruc t (BETSCI-I & 
WALLER 1989. BRETFELD 1990. ß ETSC H & WALLER 1994 ). Weil separatccl sym llle t
ri ca l setal fj e lds are the ventral seIne behind the Re!. the ir number inc reasing with increasi ng 
inslar (BETSC I-I 1980 : 36), anel the sctac 0 1' thc furca base (Fig. 19), somc 01' wh ich may be 
transformcel tO ncosminlhuroiel sctae. 

The 3 pai rs o f Icgs "rc composcd 01' 7 pans, ns in a ll Collcmbo la (Figs. 20 • 23): subcoxa I 
and 2. coxa. troc hante r. fcmur. tib iola rsus. and prc lars us with oUle r e Ja w (01' ungui s) and 
inncr cmpodium (or unguic lllll s). Thcrc are only a rcw SClae Oll the basal pans (BRETFELD 
1990, NA YRO LLES 1990 a), "nd I pair or only Ihe anlerio r sela o n Ihc preta r5us. ~vt os t 01' 
Ihc SClac arc on the lib iotarsus. wherc several whorl s with 8 lo ngitudinal rows can be dislin· 
guished (N AYROLLES 1988 , BRETFELD 1990). On 1110st parts 01' the legs different !lum
bers 01' ova l organs occur, as wcl l as othcr spcc ial modifica tio ns. Subcoxa n anel 11 1 rn ay 
have soft inner proccsses. ca ll ed subcoxal proccsscs, Ihe occurre ll cc of which is nOI fu ll y 
know n and the taxono mie value not yel clea r. The claw has a triangular c ross sec tion wi lh a 
sharp inne r cdgc, wh ich someli mcs bears tec lh. alld a broad oUl e r side wh ich is s moolh 0 1' 
has leeth, a balJoonlike duplica tioll (tunica), 01' latc ra l. sc rrate duplica liolls (pseudo nychia) 
(Fig. 24). The c mpodiulll CO ll siSIS of a basis wh ich is more 0 1' Icss shorlcncd and poin tcd. 
and hits 3 edges (o lIl eI' = dircc ted tawards the claw. inne r. alld an te rior). the oule r o f which 
can have a taoth and form a fil amcnt of differcllI length and shapc (N A YRO LLES 1996: 
526). On the postc rio r basis of the empod iu lll tlle re is a blunt cut icular tu bercu le. The ho
mologies of thesc prc tarsa l slructures wilh a typica l insect claw have Ilo t yel been eSlab li shed. 

The 3 pa irs 01' abdominal appcndages 01' thc Colle lllbo ia are a lways we il devcloped in Ihe 
Symphyplcona. The pair 01' vent ra l tubes is morc 0 1' less fu sed in d iffe rcnt taxa. Thc lcng th 
of thc cvcrsib lc sacs difrc r wit h the taxa. as do Ihc ir surfaces. whieh are 511100tl1 er have 
small papillac. T he ani mals can c lean Ihc entire 1;lrge abdomen wilh the long sacs. Thc ve l1 -
Iral wbe has I 01' 2 pairs 0 1' selae on thc di sta l va lves ami sOllle ti mes a pair Oll thc corpus. 
The rc tinaculurn consis ts 0 1' a mcdian corpus. anel :In :tllter ior anel a posle rio r lobe (Fig. 25). 
The corpus bears a pair 0 1' lateral proccsses (rami ). each 0 1' whi ch has a soft basa l proccss 
and 3 (plcsiomorphy) 0 1' 2 (apol11orphy) sclc rot ic tce tll : thus the rClinaculllm is desc ribed as 
having a IOla l of 4+401' 3+3 teeth. The anlerior lobe ortcn has a few setae. the posle rior lobc 
may be redllccd. The number 01' teelh and setne cOITclatcs wilh the instars (BETSCI-I 1980: 60). 

The fure,l has dirfere lll o ri entat ions: he ld in a resling pos ition under Ihe body. pointed 
perpcndicularl y from the body li kc a leg, 01' stre lched backwards as in many fixcd speci
IllCIl S. 
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The sides c f thc furea ;l fC namcd clirrcrclll ly. rclal ing 10 thc rcspcc li vc oricntatioll s. I-Icrc the 
terms antc ri o r allel pos lcri o r 0 1' the pcrpcndicu lar pos iti on are rccolllrllcndcd, bcs idcs the 
non-changing internal allel cx tcrnal ( inner anel outer) sieles. Thc manubrium has fcw pos lcri or 

setac, se ldo Ill al so antc rio r olles (Fig. 26). T he de ntcs <Ire long. Icg li kc. lI sua ll y und ividcd but 
i n SQme Inxa a small basal part is sepa rated. Thc chaclOt<lxy rcscmblcs that 01' (he tibiotarsi 

(Fig. 27): Ihe re are longitud inal rows allel indisti nc l who rl s (ßRETFELD 1990. NA YROL
L ES 1990 b). Thc Sclac di rrcr in Icngth anel form er are (ransfo rmed into spines. A fcw pos

tcriOf set ac are mosl ly long: thcy are thc scnsOl"Y SClac of the rcsti ng fu rea. The anle rio r setae 
are appressed . a llowing the furea 1O bc laid more d ose ly agains t the bod y. Thc mue ro in 
genera l is gutt crl ikc wit h an alHe rio r. alld an inner anel an oute r pos tcrior cdgc (Fig. 28). The 
ante rior edgc may fo rm a fur row, thc pos tcrior cdges arc o ft e n scn·ate with tceth. T he re is a 
spec ial strueture. the sma ll. baso-alll cri o r shi c ld (pscudon ychi um). and somctimcs an outcr 
sela. 

The s mall abdo mcn comp riscs Abd V and VI or onl y Abd VI. Segmc nt V (Fig. 31) has 2 
or 3 cross rows 01" 'ewe (IlRETFELD 1990. 1994 b. ßETSCH & WALLER 1994) .nd bears 
the gen ital o pening: in the fcma les a transvcrsc s lit wi lh Hnle ri o r sctae. in the males a pro
truding papi ll a with a long itudinal s lit and s)'llllllclrieall y arra ngcel selac. Fe malcs ha vc a pair 
0 1' thin ly sc lc ro ti zccl clUC IS allel sacs ncar the genital o pc ning, rcceptaeula scminis o r acces
so ry reproeluc li vc g lands. tlte form 0 1' wh ich may bc laxollom ica ll y illl pO rlant. 'nl CY are no t 
yCI we il s tueli ed. howcvcr, s illce they are d iffi cu lt to o bscrve (M URPI-IY 1966: 69). Segmc nt 
VI mainl y consists 0 1' I dorsa l allel I pair 01' vcnlro lalc ra l anal va lvcs (Figs. 29 - 32). Thc ir 
set ac are arra llged in cross rows which ma y fo rm circlcs :t round thc anus (BRETFELD 1990. 
1994 b, BETSCI-I & WALLER 1994). In so me genera, thc wa ll 0 1' the fc male reclulll has 
mo re or less dccp in vagi nations wi lh cuti cular lecth: Ihe fllnclio n is no t elca r (BETSC I-l CI al. 
1995), Si ncc thc struclures 0 1' thc small abdo mcn vary impon ant ly among thc taxa . it s d is
scc lion a nd carcflll o ri c ntation is ncccssa ry fo r most dClc rmi nations and fo r evc ry desc rip
ti on, 

ßiology 

Thc Symphypleona li ve in a gre;.u varicty 01' hab ilats. plcsio lllorphically in mois t, apo lllor
phica ll y in d ry OIlCS, i. e. in an el on thc so il anel lill cr. in the low 0 1' hi ghe r vegetation wherc 
Ihey a lso occur o n Irces. on the surfacc 0 1' frcsh \Vaters. on dry and s llllny grouncl s. in intc r
lidal ZO IlCS, ami in cavcs. As in thc othcr Co l1 c mbola , thc Symph yp lcona survivc scasons 
hostile 1O li fe in the egg s tagc , Morc bio log ieal obsc rvations arc lllc ntio llCd with thc di ffc rc nt 
taxa. For survcys scc PAC LT 1956. I-IOPKIN 1997: Ihe cavcrn ico lo lls species are li s lcd by 
MASSOUD & TH IBAUD 1973: 153. 

Collcct ion amI prcparation 

Thc co Jl cc ti o ll Il1 clhods arc Ihc as pi rator. thc ß c rl csc-appara tus 0 1' it s va riations. pitfall anel 
co lour traps. :lm!thc swccping nct. Fo r dctcrmination, the spcc imcll s are fixed anel prescrvcd 
in 70 % akoho l. Thcy gC llc rall y musl bc blcachcd and di sscctcd (Ihc hcad . cxtremiti cs . ancl 
small abdomcn di sscc lcel fro l11 the largc abdomcn). and thc body paris mOllnted on scvera l 
s lidcs in an aqucous mixt ure o f g UIll arabic ( 1'0 1' dctail s sec I3RETFELD 1990. 199 1. 
HÜTHER 1993. DUNG ER & FIEDLER 1997). The cover sli ps ShOldd havc »feeI« 10 keep 
the natural shapc 0 1' thc body pans. Thc J110unling medium reco ll1 ll1cnc!cd hc re is I-Ioycr's 
mi xturc : ll10UllIillg in rcs in 0 1' sylllhctic rcs in 1110 UIlI a lll S secrns to be morc pc rmanen t (U P
TON 1993). but mcdia wh ich da no t shrink the Symphyplconil muSI bc used. 
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foigs . 26 - '28 Chil~lo laxy 01" fUfen, and IlIUcro: 26 Mnnubriul11 , poslerior siele (Fasciosmif/Il/llrus. alkr 
ß RET FELD 1992) 27 DeliS, poslcrior [Il1d a l1 l":1"10r sides (llell!rosmifl fllllrllJ , a lkr ßRETfELD 1990, 
1996) 28 MLH..:ro Ihm\ PIJslcrior (Temcrifw·, a lkr ßETSCH ! 980). 
Figs. 29 - 32 C hnclotaxy ofsnlall abdomen (symbols ns in prcvious figures, seIne in bracket;; v:try 
hctwccn sexes ,md t:lX:l): 21) Fcrll31e Ahd VI dorsal P:U1. Jen si ele (llele/"Oslllillfllllrll.~, aller 
ßRETI"7ELD 1994) 30 Fcmale Abd VI "cnlr.tl p:lI1,le n side (lleterosmilllll1lrlu, a\'5 = App. an., aller 
ßRETFELD 1994) 3 1 Nble leli side (fh:tcrosmill l l lllrllJ, aner BRETFELD 1990) 32 Male J\bd VI, 
\'cntr::J.1 \" iew, and genila l pa pill a (Fasciosmillfllll rlls. aller ßRETFELD 1992). 
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History 

From the older hi story. wh ich was repon ed in detail by LUBB OCK ( IS73) and ßÖRNER 
( 19 13). it should be menti oned that the globular springtai ls known the ll were at first called 
the genus SII1Yl/lhl/rt/s by LATR E1LLE ( 18 10), la ter »Smynthure lles« by NICOLET ( 1847). 
allel the famil y Smilllhuridae by LUß130C K ( 1862). 8 years late r. LUBBOCK added the 
rami ly Papiriidae and crea ted thc orde r Co l1cl11 bo la for all sprillgtails ( 1870). TULL13ERG. 
al the sallle time. suggcs ted a d ifferent c lass ifica tio ll, caHing all springtails the famil y Po
duridae. and the globular ones thc subfami ly Slllinthurinac ( 187 1). Fu ll ci rc lc had CO ll1 C with 
Ihc S rnynthuriclae of TÖMÖSV AR Y ([ 883). who chose thi s o ld name ror thc 2 ramilics of 
LUßßOCK 1870. Mte r the c reat ion 01' the I'amily Neelidae by FOLSOM ( 1896 a) and the 
di scovcry 0 1' Megalolhorax lIIillil/l/ls, the 2 famili es o f g [obula r CoHclllbo la . thc Ncc liclac 
and thc Sminthuridac. were united in the subo re! cr Symphypleona by BÖ RNER ( 190 I). Thi s 
group has been large ly acccptcd by late r authors. 

The newer hi story o f Ihe sys tcl11alic ealegory o f Ihe g lobula r springta il s ane! its name is 
again charaetc ri zecl by ehang ing sugges tions. The sys tem o f the Collembo la was simplifiee! 
by HAND LlRSCH ( [ 929) who eallee! Ihe sllbo rel er Symphypleona Börner thc famil y Smin
thuridae. an opinio n fo liowed by NOSE K ( 1962. 1969) ancl FJELLßERG (1980). The sub
order Symphypleona Börne r was e lcva ted to an orele r by CASSAGNAU ( 197 1). In the same 
ycar. new characteri s ti cs found in the Nee lidae c:lusce! MASSOUD ( 197 1) to creCI 3 subor
de rs w ithin the orde r Collcmbo la: thc Arthro plcona Hörncr. 190 I. the Nee liplcona Massoud , 
anel thc Symphypleona Masso ucl . This sugges tion has becn fo llowcd by MARI MU~n' & 
ß ELUNGER ( 1990) and JORDA NA ct al. ( 1990). MASSOUD's suborders Nee lipleona and 
Symphypleona has bcen e levatcd {Q orders by C HR ISTIAN ([987). In a last step. Ihe split
ting o f thc larger taxon Symphypleona has becn cancclkd by ßR ETFELD ( 1986 b. [994 a), 
who newly fo unded the Symphyplcona ß örne r. 190 I on apo ll1 orphies and c rcatcd scvcra l 
mo nophyla and a phylogellclic sys tem o f Ihis group. Thi s sys tcm eomprises the sistcr 
grou ps: Ncelicla - Eusymphyplcona. Slllint huriclida - Appe neli c iphora. Antcriora (beeause the 
angle 0 1' thc 80thr ABC gcnera ll y opcns ante ri orly) - Sminthllriformia. within the Anteri ora : 
Katianniformia - Stlll"lI1ilts. within Ihc Sm inthuriformia: Di cyrtolllida - Tridentata (because 
thc Ret has 3 teet h). anel Sminthurida - I3 ourl cti c llie!a . The Katianniformia (with Spinothc
e ida. Collophori el a 11 . nom .. Arrhopali tida 11. t lO lll .• anel Katia nnida 11. eomb.) have not yet 
bce ll ana lysed enough {Q e larify the sislergrollp re lati onships of the ir taxa. For the phyloge
ncti c sys tem o r 1986. BRETFELD ( 1994 a) a lso proposed Linneal1 c<ttegories. whi ch CO I11 -

prise within a subc lass is Collcmbola thc o rele rs Podll ro morpha sensu Cassagnau. 197 1. 
Entomobryomorpha, se ll su Cassagnau, 197 1. and Symphypleona Börner. 190 I. sensu 
ß RETFELD . 1986 with thc subo rders Nccl ie!a I3RETFELD, J 986 und Eus)' lllphyplcona 
ßRETFELD. 1986. 

Remnrks: Thc Linnean entcgorics (BRETFELD 199-1 a: 278) have to be sllpp lcmcntcd: the Katiann
oidea no\V co mprises thc Spinotheddae. Collophoridac n. farn .. type gcnus Colloplwra Ri ehards in 
Delamare Debouttcvi llc & Masso lld. 1 %4 a (3 -1 ). Arrhopa1i tielac Swch. 1956 11. eomb .. typc ge nus 
Arr11O!la!iles Börner. 1906 ( 182). and Kati ann idae Hörner. 191 3 n. comb .. type genu s SIIJil1lll11 r il1l1.\· 
Börner. 1901 (344). 

Thc spcc ies Podl/ra a{jllfllic{/ Linnacus . 1758 anel Macken::. ief/a p.\"Ocoide., Hammcr. 1953. whi ch 
wcrc placcd nCilr the Symphyp lcona by MOEN & ELLIS ( 198·1 ) anel FJELLBERG ( 1989) rcspec ti vcly. 
are hcrc rcga rded as genera alld spccies ince rt ,lC scdi s :llld havc not bcc ll incl uded in thi s part 0 1" the 
synopsis. 
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3. Key to the ma in groll pS of thc Symphypleona 01" the world 

Eycs and bothriotri chia abseilt : thorax larger than abdomen (Figs. 44, 56) 
Ncclida Bre trc ld. 1986 (I'. 15) 

Eycs ami aI mos t 5 pairs 01' bothriotrichia prcsc llI ; thor<lx sma llcr than abdomen 
(E us)'mphl'plcona ß rctrc ld. 1986. p. 28) 2 

2 FcmaJcs w ithout A pp. an.: males always with modifi cd Anl 11 and 111 
Sminthuridid a ßrctfcld . 1986 (p. 29) 

Fe llla ics with App. an. c f vario ll s form : males sc ldolll with Illodi ficd an tcnnac (Appell-
diciphora ß rc tre ld. 1986) 3 

3 App. an. dircclcd postcriorl y or lowarcl s the allliS (Fig. 4) 4 

App. an. dircclcd towards the genita l opcning (Fig. 4) (Kati:lIll1ifnrmia Brclfc ld . 1986) 
7 

4 An! m with papill a: 1+ 1 ncosminthuroi cl setac; VT bipartil c: App. an. rcscmblc th iek 
sctac Slurm ius Brclfcld. 1994 

5 

Wi tholl l Ih is combi nat ion 0 1' charactc risti cs (Sminthuriformi:1 Brei fe ld. 1986) 5 

A nt IV longc r than Am 111 : antcnnac c lbowcd betwcen seg ments ru and IV 
(Tridentata Il rctre ld. 1986) 6 

Ant IV much shon er Ihan Ant 111 : antennae c lbowcd belwecn scgmcnts 11 and m 
Oicyrtomid:1 Brclfc ld. 1986 (1'. 128) 

6 Abd V with I pai r 0 1' 8 0t hr 0 (Fi g. I ): prclarsli s wilh 1 pair 0 1' SC lnC 

7 

Sminthurid:1 Hrcl fc ld . 1986(p. 17 1) 

Abd V with 2 pai rs of HOlhr OE (ri g. 3 1); prclarsus wil h onl y I anteri o r sCla 
ßourlc ti cllid a Bre tfc ld. 1986 (p. 2 13) 

(3) Neck wilh 1 pai r of largc. so ft organs Spinothccida Brclfe ld. 1986 

Withoul such organs 8 

8 Eye-patches \Vi th 6+6 to 8+8 ommat idi" Tita \Vi th spalldate se tac (Figs. 266·268) 
Katiannida Brclfc lcl . 1986 n. combo (p. 98) 

AI most 4+4 o mmalidia: Ti ta wilhollt spatul alc SClac 9 

9 Antc rior pan 01' Abd V complc tc ly includcd inlo largc abdomcn: BOlh!' 0 shon :1I1d 
capitatc Collophorid.1 n. 11 0m. 

Abd V only paniall y includcd into largc abdomen (Fig. 144): BOlh .. 0 0 1' normal form 
Arrhopalitida n. nom. (p. 62) 

Remarks : This kcy p:m ly preservcs the sistcr groups with in thc Symph yplcona. Import ant former 
kcys are faun<! in STACH 1956 and 1957 . G ISIN 1944. 1960. P,.\ Ll SSA 1964. FJELLB ERG 1980. 
BETSC H 1980. CHRISTIANSEN & Il ELLI NGER t98 1. t998 a",1 STEBi\EVi\ t988 b. 
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4. Diagnoses 01' the Palaeal'ctic taxa 

Neelida Bretfcld , 1986 
Syn .: Neelidae Fo lso l11. 1896 (39 1) 

Megalot horacini Börner. 1900 (6 10) 

Neelinae Hand lirsc h. 1929 (6 15) 

Neei lls Gal11a. 196 1 (34) 

Nce lip lcona Massouel. 197 1 ( 198) 

Diagnosis 

15 

The taxon Ncclida Bre tfc ld. 1986 (308) is a rnonophylurn 0 1' the Co llcmbola Symphy
plcona Börner. 190 1 sensu Brclfcld. 1986 wilh 5 el iagnos lie apoillo rphies: 

- cycs absent (plcs iomorph y: prcsent ) 

- coxae longer than trochante rs (p1esiomorph y: as long 0 1' shon er) 

- speci al sensil la and areas 01' sens ill a on head ami body (ples iomorphy: without such areas ) 

- epicuticula sca les o ff (p lcs iolllo rph y: cp icu ti cu la stable) 

- midgut with 4 pairs 01' divert icula (plcsiomorphy: Illidgu l s l11oo th). 

Olher diagnosti c apo lllorphics: antcnnae shon er than head diagonal: thorax larger than ab
domen: smal1 abdomen hidden unde r large abdomen; Rel wilhout setac; dentcs bipanite. In 
re lat ion to the siste r group. Ihe Ellsymphypicona. these characteri stics are considered phylo
genctically apomorph ie thollgh embryo logiea ll y primi ti ve, becausc the Nee lida are consid
e red 10 be 0 1' neotenie origin (BRETFELD 1986. sec below), wh ich is a derivcd state of 
evo lution . 

Dcscr iption 

This survey. though conside ring new findings. is baseel on the mo nographs 01' BONET 
1947: 13 1 and STACH 1957: 3. The Nee lida are SIllall animals: Ihe IO ta I lengt h 0 1' adult s 
ranging from 0.3 - 0.7 mm. The background colour is white 01' ye l1 owish. sO l11etimcs wi th 
cven brown 01' blllc-grcy pigmcnt. wh ieh may have paler spo ts: thc pigmentation is not spe
cics spccific. The profile 01' head and body fonns a uniform hcmicirc le (Figs. 44. 56). The 
thorax is large r than the abdomen. Th BI and Abd IV are thc broadcst segments. The smal l 
abdomen is not protrllding. Orten lhe inte rsegmelltal suturcs arc visib le in the thorax but not 
a lways in the abdomen. There are no trachcac. The midglll has 4 pairs of di ve rti cula. 

The epi cu ti cula sca les off (MASSOUD 197 1). There are no oval organs (SN IDER & 
LORll\TG 1984). The ventral sides 01' the head anel tho ra x show narrow cuti cular grooves 
branching fro m thc ventral line: these grooves are supposcd 10 be a water conduc ting system 
(DEHARVENG 1978. RUSEK 1987). The fe\V normal se tae are s hart. fine. ancl st ift'. 8 0th 
riotri chia are missing. Thcre are . however. sensory fj e lds. sltor! sensill a o n the !lead anel the 
la rge abdomen, and sllor!. swollen sensil la lateral1y Oll the large abdomen (Figs. 44 , 56). 
Within and outside the sensory fj e lds, Ihe re are special setae wilh basal pores (Fi gs. 45, 46). 
which secre te thin, waxen rods (VA NN rER & MASSOUD 1967). The ventra l selae <Ire 
mi ss ing: on the furca base and the manllbriulll. howcvcr. up to 6 pairs 0 1' Il eosminlhllro id 
selae of various form occur (Figs. 42, 56). 
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Eycs are abseilt. Thc il n[Cllnac are sha n e!" [han thc hcad diagonal allel insert ncar the mid
d ie o f [he head. An! 111 :lIld IV havc sC llsilia 0 1' various form. Thc vent ra l scnsilhlll1 of thc 
All! III organ is miss ing. Thc rc is 110 sclc rotic vent ra l margi n of thc clypcus, alld the antc ri or 
sela] row 0 1' thc clypcus. [he prclabral SC!aC of YOSII 1976. onl y has 2+2 selae as in [he 
Arthrop lcon:J. instcad 01' 3+3 in thc Eus)'mphyplcon<l (Fi g. 17. row g). Thc selal rows of thc 
lab rulll are ca ll ee! hc rc a. Ill. p as in [he Eus)'mphyp lcona (Fig. 16): for rcason 0 1' general 
comparison thc nOlllcnclalUrc 0 1' MASSOUD & VANNIER 1967 , antcrior = R. POSlcrior = 
m and r. is 110 1 uscd hcrc. In general the Illouthparts are adaptcd for chcwing. Thc lang, 
curvcd coxac (Fig. 56) bene! thc Icgs be low the thora x. Spatulate sctae on thc tib io tarsus arc 
miss ing. Therc is 110 tuniea on the c1aws, but thcy have va ri ous tee th (Fig. 66): 1 pa ir 0 1' 

laterobasal tccth arc ca ll ed 'J': a pos te rior tooth 0 1' va rio ll s length . wh ich sometimcs looks like 
an innc r wOlh 0 1' the c law. is ca lied 'ßp': and a similar ante rior tooth. obse rvcd sometirnes. is 
ca l1 ed 'Ba '. The Emp are s ll a n er than Ihe c laws. witha llt a tooth anel a fi lamcnl. but thc poste· 
rio r tube rcl l! l11ay bc prcscllI (Figs. 49. 55. 59. 66). 

The venl ral tubc is long alld cylindrica l with 2 pairs 0 1' d istal se tac. and. in 2 genera. a 
poste rior lobe (Fi g. 67). The eversib lc sacs are shon . Ret has no se la. Ihe ra llli have 2+2 o r 
3+3 teeth eaeh. but no basal papillae. The furca is lang and we il developcd. On the ma· 
nubrium. the rc arc same postcrior sctae anel a pair 0 1' ante ri or a rti cu lar processes which meet 
corresponding processcs 0 1' the dcntes. The slendcr dcntcs consist of a sma ll proximal and a 
longer di sta l pa rt (Fi g. 43) (MASSOUD 197 1: 196 considc rs the manu briulll to be bipanite. 
whieh see lll s 10 be ami slake). The proximal parts have 1 or 2 posle rior setae each; thc di stal 
pans ha ve a few setac allel some small er Ihiek spines. T he l11uc rones arc rclati ve ly long, the 
poste ri a r eel ges 0 1' whieh are sillooth or senale. 

The sma ll abdo men only bears few sctae as in the j uvenile stages 0 1' the Eusymphypleona 
(B RETFELD 1994 b). allClthc re rnalcs lack appendi ccs anales. 

Re rnarks: The minUlc dimensions o r the Ncelida amlt hcir body parts milke thei ]" strllctllres di rric ult 
to an:l lyse. The rindings from :l spec ies or genus :lre also difric ulttQ genera li ze. since most spec ics are 
rare . If slllCl ied with llIodern rnethods. so me bady p;u·ts promise to show new charactcristi cs . Thcrc :lrc 
still fcw studi cs on suc h body parts as the rno llth part s, the labrum (MASSO UD & VANNIER 1967). 
the :lntcnnal sensill a (MJ\SSOU D & DELArvlJ\ RE DEBOUT r EVILLE 1969. DEHARVENG 1978. 
DEHARVENG & BERUETE 1993). the spec ial bod y setne and scnsill a (BERNAR D 1975. DALLAI 
1979), anti the d aws (r"IJ\SSOUD & VANN IER 1965 b: 235). 

ßiology 

It is impossible 10 gCllc rali zc fro m thc few bio logiea l findings Oll some spccics (see be lo\\' 
lInde r Meg%rhorax lIIilliIlIlfS). The onl y gell eral stat cmcnts poss iblc are that the Neelida arc 
euedaphie (G ISIN 1943: 186) 4.\1lC] lhat they are ve ry agile. Thcy may prcfe r the upper so il 
layer (ßELLI NGER 1954: 50), but also oeem in deeper laye rs. By the ir small ncss. Ihei r 
unifo rm g lobul ar body fo rm. and their legs be ing be llt unde!" thc thorax , the Neelida are weH 
adapted 10 the small erevices in the soi l anel liller. Bes ides the wonnlike e llcdaphie Arthro
p!coll a. whieh a lso ocem in Ihese c reviecs. the Nec lida represcnl. 10gether with the larger 
Arrhopalires spec ies, Ihe globul:lr Collcmbo la in these arcas. Thc Ncelida also ocem in 
caves. O UI of 6 European spceics comparcd by MASSOUD & THIßAUD ( 1973), 3 a re 

trog la philc: Nee/II .\" lI1/fril/lf.\". M eg(l lolllOra.r lIIinillllfs, ami Megalorhorax ;lIcerllls. The spe
e ies M ega!olhorax II IllSSOlfdi and Mega/orlw/"ax IIIber c lflalllS are Irog lobitc (DEH ARVENG 
1978 and DEI-IA RVENG & ßERUETE 1993. scc belew). 
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I-listory 

In the dcscription 01' Ihe species Neell/s IIll/rilll/.\". FOLSOM ( I R96) crcaled the family 
Neel idae. BÖRNER ( 1900), not knowing the paper 01' FOLSOM, proposcd thc tri bc Mega
lothoraeini (he ca lled it a subfamily) far a sccond specics. M ega/vt/lOmx lIlinimflJ Wille lll. 
1900. But soon BÖR NER ( 1901 a) beci1mc awarc o f FOLSOM 's paper and stated Ihal hi s 
family Mcgalothoracidac (:lS he !lOW callcd this taxo n) was synonymous wi th the famil y 
Neelidae Folsom (sec a lso BÖR NER 1906 b). Lale r aut hors al so accepted thi s famil y. Thc 
exception was HAND LIRSCH ( 1929), who called Ihi s taxon the subfami ly Ncc linac. an 
opinion I"o llowed by G ISIN ( 1944. 1960). MAYNARD ( 1951 ). SCOTT ( 1964 a). and 
SC J-I ALLER (1970). A simple llolllcncla ture. thc single genus Neeft ls instcad 01' a higher 
catcgory. has bccn uscd by GAMA (1961 a, 1964). NOSEK ( 1962. 1969), SELGA ( 1971), 
and FJELLBERG ( 1980). New characte ri sti cs di fre ring from those 01' thc othe r Symphy
pleon:l caused MASSOUD ( 197 1) to e rcct a suborder Nee li pleon:t Il cx t to the suborders 
Anhro plcona and Symphypleona. MASSOUD's suggestion has been fo llowed by MARI 
MUTr & ßELLlNGER ( 1990) and JORDANA Cl al. ( 1990). Thc suborder Nce li pleona was 
e levated to an order by C HRIST1AN ( 1987). As an approach to a phylogcncti c system based 
Oll apornorphics. ßRETFELD ( 1986) c reated the mOllophy lum Nee lida, wh ich is synony
mous with Ihe fami ly Neclidae Folsom. I3RETFELD ( 1986) conside red the Ncc lida 10 be 01' 
neoteni e origin. He rcfe rred to DENIS ( 1933 a: 272). who. under SmilltJlllrides (Sp/weridia ) 
plll1lilio. described Ihe re lative ly small abdomen 01' Sminr/Illrides j uveniles. allel ex plicitly 
mentio ned the strik ing similarity wilh M ega/o/hol'llx. but did nOI dra w the conclusioll 01' 
neotcny for Mega/ot/iomx and Ihe oi lie r Ncc lida. Far the monophyla and the phylogencti c 
s)'s lem 0 1' 1986. ßRETFELD ( 1994 a) reeellt ly pro posed Linncan categorics wi th the slibo r
dc r Neelida Brctfe ld. 1986. syn. Neelip leona Massoud. 197 1. having a sing le famil y Nce li 
dac Fo lsolll. 1896. 

Kc)' to thc gencr'a or th c world 

Neclida ßrclfeld, 1986 

l'lead anel bad)' with we il devclo ped sensOl'Y fie lds (Figs. 44, -15): Am IV wit h I thiek. 
sho n scns illulll ami ser"craI longer se llsilla: manubrilllll with f1 at er convex arti cular 
tips 2 

Largc sensory fi e lds absent; Anl IV with only 4 sll on sensilla: manubriulll wilh co n-
cavc articu lar lips (Figs. 56, 58 . 60) Neelide.\' Caro li. 19 12 (p. 23) 

type species: Nee/ides jolsomi Caroli. 1912: Ital )' 

2 Dcns pos tcriorly with silort. cO lli cal spines: median labral sctae present 3 

De ll s pos terio rly with broad tri angular spines: median labral se tac miss ing 
Ze[a11l/olhoI'llX Delamarc Debauttcvillc & Massoud. 1963 

type species: M ega!or/lOrax //O\'{/ e:,ea/a" diae Salmo n, 1944: Ne\\' Zealand 

3 Sensory fi e lds 0 1' postcrior large abdomen wi th 5 marginal se lae: Ant III and IV fu sed: 
arti cula r processes 01' manubriulll la ng. wi th f1al 0 1' s Ii ghtly con"cx tips (Figs. 33 , 45, 
50) 

Mega [ot!lOl'lIx Wi llc ll1 , 1900 (p. 18) 

type species: M ega{othorax mil/illlll.\· Willcm. 1900: ß e lgi ul11 

Sensory fj e lds 01' poste rior large abdomen wi th 2 margina l setac: Ant UI and IV sepa
mted: art icular processes 01' manubrium short. with hcmisphe ri call y convcx ti ps (Figs. 
35. 63, 68) Neelll" 1'0150111 , 1896 (p. 27) 

typc spec ics: Neefw; 1/lltrillltS Fo lsorn, 1896; USA 
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Gcrhllrd Brclfeld 

Diagnosis ur lhe Palacarctic genenl ,IIHI sJlcdcs 

Genus l\IIega/otllOHlX "Villcm, 1900 
Syn.: Nee/lls Fo lso lll . 190 I (2 19) 3d parlclll 

AlIlem s Coll ingc & Shocbolham, 1909 (47) 

Neelll.\" Womcrslcy, 1932 a ( 11) ad part cm 

Neel/ls (M egaI01/torax) Gi sin, 1944 ( 105) 

Kc)' 10 Ihe Palacarctic spccics 

Edgcs 01' mucre narrow 

Edges 0 1' Ill UC!'O broad, thin , and trans"crsc ly stri atc (Fig. 37) 

Edgcs c f Ill ucro Sllloolh 

Edges c f IllUcro scmltc 

2 

aqlfllticlIs Stach. 195 1 

3 

4 

3 A nt IV with sho rt. Ih in subapical sela X (Fi g. 48); to ta l Icng th up 10 0.4 1ll1l1 ; c laws 

4 

5 

broad (Fig. 49) lII i llilll llS Willcm, 1900 

A nl IV with cuticu lar sp ine instcad c f sela X (Fig. 54): lota llcngt h up (Q 0.55 111m: 
claws s lcndc r (Fig. 55) lIIberclI{af/(S Dcharvcng & Bcruclc, 1993 

Emp lrI with prolruding basa l tu bercle 

Emp 111 Wilh basa lluberclc not prolrudi llg 

Edges 0 1' mucro sc rrale in basal 2/3 (Fig. 39) 

Edges 0 1' lll UCro sen'ale in fu ll Icngth 

5 

;lIcertus Börnc r, 1903 

bOlleri Stach. 1960 

IIIQssolldi Dcharvcng. 1978 

Rcmarks: Not all spce ics are weil charactcrizcd sincc thc Iccth of thc muc roncs va r)' . and whclhcr thc 
cmpodial tubcrcl c is prolrllding 01' nol is difficult to confi nn in cach spec ial case. Thercforc. NI. im;er
ws ma)' be S)'1I0IlyIllOliS to M. mil1imlH (see BONET 1947: 174. GAiVIA 1964: 227: C HRI STIANSEN 
& BELLI NGE R 198 1: IO-l9. SN IDER & CA LAN DR INO 1987: 9). A rc-exa mi nation of ncw topotypi c 
material is rcqllired . 

Diagnosis 01' lhe genus 

Dorsa l se lae re lali ve!y long, abOlt! 8 - 10 pm. 6 pairs 01' wc ll dcvc lopcd sensory n c lds 
(Figs. 44. 45. 46): I be low anel I abovc the an lennae, I !alera ll y o n Th 11. I on subeoxa 11 I 
on subcoxa U1, and I pos tc ri o rl y on large abdomen (thi s field with 5 marginal se lae). 2+2 
ncosminlhll ro id set ae with a brllshlikc lip (Fig. 42). Ant 111 and IV fu sed (Fig. 33). Am m 
o rgan with 2 ralhcr largc. f1a l sCll sill n. and I dorsal nnd I vcnt ral long scnsillulll . A nt IV 
with I very Ihick, curved sensill um, sc"cral long ones which are shone r Ihan Ihose of An! nI 
organ , and sevcra l subapical small setac, sensi ll a, or spines (Figs. 41. 47, 54). C laws with 
cliffcring teelh 'I' anel 'Bp'; Emp wilh a largc pos le rio r tll bcrc le anel 4 lamcllac (Fi gs . 49. 55). 
VT wilhollt pos le ri or lobc. Re! with 3+3 01' 4+4 Icclh . Man ll briulll with up to 4+4 selac: 
manll bri a l joints in form 01' rcla ti ve ly la ng, slcndcr processes wi lh flal or s lightly convex lips 
(Fig. 50). Proximal pan of dcns with I SCla: d istal pan antcriorl y with 3 apiea l selae 0 1' 
spi nes: d isla i part pos le ri orly with 2 outer spines, I median sela, and 2 inner spines (Figs. 43. 
5 1). Distal part 0 1' 1ll1lCro Illay bc narrowcr than proxi mal part : posterio r edges smoot l! o r 
se rratc (Figs, 39, 52). 



Ncclida 

37 

33 34 35 

42 

43 

Figs. 33 - 3S AnlCII!J.1.C ofNü" li d:l (:l ll cr CHRIST!ANSEN & ßELLINGER l ~l-ll): 33 
IHegalofhorax 34 Nl!elidt:s 35 :Vcdus. 

40 

Figs. 36 - 37 ,\I<:ga/orhorax (/(//wticlIs: 36 A/ll\!/l/l:l (:llkr S·L\CH 1957) 37 Muero (aller GISIN 
1960). 
Figs. 38 - 39 '\!ega/othomx bOlleti (:l H\!r STACH 1(60): 38 Cbw ami Emp []] 39 Muero. 
r-ig. 40 llfcga /"rlzorax illcel·!/IS, dis1:l1 dens and l1l11Cro (a lkr HONET 1(47). 
r-igs. 41 - 43 Mega/otho/"ax mil.Hf)/u!i (:lfler DE1·(ARVEI\·(j 1(78): 41 ,\nt III and IV 
42 NeOS111inthuroid set:l\! 43 D\!ns :lnd IllllCro fimJl POS1crior. 
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ü ccurrcllcc; Worldwidc. 

Descriplions 01 Ihe genus: WILLEM 1900: 7. 1l0NET 1947: 158. ST AC H 1957: 12. 
CI-IR ISTIANSEN & BELLINGER 198 1: 1046. 

Type spccics: J\!lega lotho/"{/x lIIillilllllS Willern. 1900. 

Diagnosis 01' the Palacarctic spccics 

A4egalOlhorax aq/wticlfs Stach, 195 1 ( 102) 

Total Icngth up 10 0 .5 111m. Sensory fjelds with minute sensilla. Scnsilla of antcnnac more 
slcndcr [h an in At/. millilllllS (Fi g. 36). Ant m organ wi th slcndcr. rodlikc sensilla. A n! IV 
with abotI! 10 le ng sensilla; thc 1hick sensil1ulll ancl 1 small papilla li e al thc basis 01' an 
ar ieal narrowing. Claws wit h small but dislincllcclh '1'. 100lh 'Bp' la ng; Elllp wilh prolrucling 
tubere ie. Re! with 3+3 [celh. Manubriul11 with I + I selac. Distal part 01' elens poslcriorly wi lh 
aCUmin:l IC spines. Eelges 01' l11ucro bmad. thin. anel transvcrscly stri atc (Fig. 37). 

Proportions: Lcngt h 01' antcnnac abaut 1/2 of head diagonal. Ant I : 11 : III+IV = : 2 : 6. 
DellS : muno = 1.8. 

Type loeality: Poland , High Tatra M IS., in moist mass a1 1750 m allitude. 

ü ccllffence: Also fOlllld ill hallce (Cenlral Pyrences, Massir du Ncouvieil lc. CAS
SAGNAU 196 1: 210), Portugal (Coimbra, GAi"vtA 1961 a: 35), and N Siovakia (Hi ghl Tatra 
Mls .. RUSEK 1987: 699 anel pers. CO IllIll. ). 

Bio logy: M. aq//C/liclIs has been roune! in moisl moss on soil. on a wall (GArvtA. sec 
abovc). and in a bog on limcstone (RUSEK. sec above). in Francc. Ihc Pyrellees. al 1850 m 
altitude (Ci\SSAGNAU, see abovc). 

Species descriptian : STACH 1957: 2 1. 

M egalorhorw: bOll eri Stach. 1960 (548) 

TOlal Icngth 0.3 111111 . Claws with sllla ti tcelh T ane! I minule inner (7) 100lh (= 'Bp', 
Fig, 38); Emp s lencler, with tuberc1e slighll y prolruding. Mucro in di slai 1/3 narrow, basal 
2/3 01' eel ges wenkly sen'a te (Fi g. 39). 

Proporti ons: Lenglh 01' amennac aballi 1/301' head diagonal. 

Type loeal il )' : Arghanistan. Tagheh Tschinah cave. on cxcrelllcnlS. 

ü ccurrcll cc: Knowll onty frolll lhc type 10ca1ity. 

Rcmarks: The single spcc imcn collcclcd was onl y bri cfly dcscribcd by STf\CH. Thc dcscriplion of 
Ihc claws docs not corrcspond wil h Ihe fi gurc. which shows a lang an tcrim looth T (Fig, 6j ). 

M ega/Olflom.\" ill cerlllS Börner. 1903 ( 160) 

Syn.: Neellls slvolli Wornersley, 193 2 a ( 12) 

M ega!Olhomx I'cmyi Deni s. 1933 (2 13) 

M ega /orhorax i llcerroidcs Mills. 1934 (85) 

Total lenglh 0.5 mrn. Body set:le slight ly spillclike, shoner than in IH. lIIinilllllS but longer 
th an in Neeh/S and Neelides; head selae stronger. Alli IV with 1 t!liek sell sillum anel 8 la ng 
ones . Lab ra l sc tac 'a' smooth ; Emp wi th more 0 1' less protmding Illbercle, difficll lt 10 eIee ide. 
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Ret with 3+3 tcclh. Manubriul11 wilh 2+2 selae. rvluero nilrrow, wilhoul constrietion: eel ges 
serrate (Fig. 40). 

Type loeality: I taly. Palermo, Botani ea l Garden. under nower pots. 

Oeellrrcnee: Europe (only soulhern regions?), Jraq (RUS EK 198 1: 80), North Ameriea 
(CI-IRISTlANSEN & ßELLlNGER, scc bc low). and Auslralia (GREENS LADE 1994 : 11 6). 

l3i ology: M. iJl ce rlllS Jives in upper soillayc rs 01' vincyarels (HÜTI-IER 1961: 335) anel in 
dccpcrlaye rs of good so il s (pONGE 1980: 170): il is lrog lophilc (MASSO UD & TI-IIßA UD 
1973: 153). perhaps xerophile. 

Specics desc riplions: ßONET 1947: 169. C HR ISTIANS EN & ßELLI NGER 198 1: 1046. 

Rcmarks: Sincc the lcct!l of thc dc nl CS ancl lhc k nglh of lhc cmpodial proccss vary. BONET ( 19·H: 
174) and GAMA ( 1964: 227) assu mcd M. incerllt.\' 10 bc sy nonymous wilh /td. lIIinill1 lt or . 

Mega/orhorax //Iasso //{Ii Dcharvcng. 1978 (40 1 ) 

Totallcngth 0.65 - 0.8 mm. Body setae ra lhe!" thiek. 4+4 !lead sel ae allel those llea r Ihc Icgs 
lanceo lale. A few smal1. special se lac (scerclion of wax) on Th 11 all el IIJ besicle the scnsory 
fi elds. A nt m organ with 2 fealhcrlike anel 2 lang sensilla. Am IV with 9 - 11 long sensill a. 1 
Ihi ck sensillul11. anel 1 special se la (Fi g. 41). Labral se tae 'm' Lhiek alld smoolh. SCl ae 'a' t!li ek 
ami Loothcel. Claws wi Lh shot"! Leel h T anel long LOO Lh 'Bp'; Ernp with protrud ing tubcrcle. Re! 
wi th 4+4 tcelh. Manubriulll wiLh 4+4 sc tae. Mucro narrow, wit hout conslrieLi on; cel ges wiLh 
12 leelh each (Fig. 43). 

Type local i ty: Franec, Auele, Grottes du I'Aguzou. 

Oecurrence: Known on I)' from the type loealil )'. 

Mega!orhomx /IIil/illlllS Will elll. 1900 (7) 

Syn.: Nee /usmillilll/l s Folsom. 190 1 (22 1) 

Mega/orhomx I//{/ CI//OSII5 Ma)'nard , 1951 (202), CI-I RISTIA NS EN & BELLINGER 
198 1: 1047 

nee Nee/lls lI/illil/lIIs Womersley, 1932 a ( 12) (= Nee/II.~· II1l1rillllS, GREENSLADE 
1994: 116) 

Total Icngth 0.4 mm. SClac of head \\Icakly spinclike, Ihosc of Lrunk shor! alld thin. All! [11 
organ with 2 relalivcly [arge, ovoid. Irallsvcrsc ly slriate allel 2 very long sensi lla. Anl IV with 
abotll9 long sensi lla. 1 th ick, and I subapical globular sCllsil lum: seLa X normal: apical 1/3 
01' segment narro\\' (Fi gs . 47. 48) . Labral selac 'm' sLrong allel SIllOOIIl. sClae 'a ' varying from 
Sillooth Lo toolhcd. Claws stou\. wil h short Leeth T anel long 100111 '131": Emp stoU\' Illbcrc lc 
protrueling (Fi g. 49). RCI \V ilh 3+3 01' 4+4 tccth . ivl anubrium rrom I + I 103+3 setac. Di sta l 
part of dens posleriorly wit h 3 spines (Fi g, 5 1). Mucro wilh dis!al 2/5 narrow. celgcs Sl1100th 
(Fig. 52). 

Proportions: Lenglh of alltcnnae abollL 1/2 of head diagonal. A nL I : 11 : IlJ+fV = I : 2 : 5. 
Dens : Illuero = 1.6. 

Type loeality: Belgiulll , Gcnt, Botanieal Garelcn. 

Oecurrcllcc: I-Iolaret ic allel tropics. nOI confirmcel for Australia (GREENSLADE 1994: 
11 6). 
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44 (" / 45 
I I 

~(~ij~~ 
46 

50 

5 1 52 

Hgs. 44 - 52 Megalothora., millilll1fs: 
44 lIabitus and sensory tields (n lk r STEßAEVr-\ 1988) -1 5 .'\bdominn1 sensor)' lidd (aller BONET 
1947) 46 Abdomin31 sensory lidd \\'ith wax sccrcling selac (bl ack aITow marks the origin 01' a thid, 
rod. white nrrow 01' a Ihin rod) (a ller VANN1ER 8:. MASSOUD 1967) 47 Anl III rind IV (all er 
MASSOlm 8:. I1ELAMARF. I1F.BO\JTTEVILLE 19(9) ·IR I\nl rv lip (n ller DF.I-I/\HV ENCi 8:. 
BERUETE 1993) 49 C I:I\\' :md Emp 111 (aner BONET 1947) 50 Manubri::d jo int s (all er BONET 
1947) 51 Oens distal setac (a ner BONET 1947) 52 Mllcro li'om lateral (a ller GISI N 1%0). 
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ßio logy: M. II/il/illl/ls lives during [he whole yea r in liller. moss. ami lIppe r so il layers. 
cl own to 45 c m dcplh during frost periods (ßOC KEM Ü!-IL 1956: 148). 11 is trog lophile 
(MASSOUD & T HI ßAUD 1973: 153) and has been found up to 2500 111 altitudc (France. 
Ihe Pyrenecs , CASSAGNAU 196 1: 2 10). Thc secrelion 01' waxen rods was dcsc ri bed in Ih is 
speeies (VANN IER & MAS SO UD 1967). Lirespan (200 days). nUlllbe r 01' insta rs (25). 
panhenogcncsis (no speflnalophores observed). egg laying (in pc riods lasti ng scveral in
sla rs). and a spiny egg surface havc been observed (ßLANCQ UAERT & lvl ERTENS 1979, 
IlLANCQ UA ERT et a l. 198 1 a. b). 

Spccics dcsc riptions: ßONET 1947: 160. STAC H 1957: 17. MASSOUD & DELAMARE 
DEBOUTrEV ILLE 1969: 2555. C I-I RISTIANSEN & IlELLINGER 198 1: 1047. DEHA R
VENG & ß ERUETE 1993: 16. 

Rcmarks: The la rge aren of dislribulion requires a re-examinalion of Ihe different populations. Thc 
spcci mcns from India (YOS II 1966 b: 390. e. g. PRABIIOO 197 1: 243) diffcr from Ihose of Europc in 
sc"cra l characlcri sli cs. 

1'vlegaloTllOrrix TI/bacli/al lls Dcharveng & ß e ruc lc. 1993 ( 15) 

TOlal Icngth 0.45 - 0.55 1ll1ll . Setac 0 1' dorsa l llead-back s lighlly Ih icke!' Ihall Ihc ol hers. Th 
II wi lh 1 Ihick mic roscta ncar thc leg (Fi g. 53). Ail l 111 o rgan with 2 lea n ike and 2 long SC Il 
silla . Ant IV wilh 10 lo ng scns illa. 1 thiek sC ll si llulll. alld subap ica lly wil h scvera l small 
phancra: sela X of M. lIIillillll/S as shon spine (Fig. 54. simple in Frcne l1 spce imens. bilobed 
in Spani sh). Labnil sclae 'm' s illooth. selac 'a' thkk wi th OUle r Iccl h. C laws s lcnder wilh 
sIlla ll lee lh 'I. long 1001 11 '81". alld sIll all lOolh 'Ba'; Emp lo ng and s1cnder. luberclc prolrud
ing (Fig. 55). Manll bria l sc lac llo t desc ribed. Mul.:ro rw rrow. without constrictions; edges 
Sl11ootl1. 

Type laea lit y: Fra nce. Pyrcnccs-Atlan liqucs. eave 0 1' Eallx-Chaudcs . 

Oceurrencc: ;\ Iso found in N Spain (Navarra. l3asaburll a l11ass if. cave 0 1' Arkaldc. DE
I-IARVENG & ß ERUETE. sec above). 

G enus Neelides C aroli , 1912 
Syn.: Neeills Fo lsom. 190 1 (2 19 ) ad panelll 

Neelll.'i (Nee/ ides) C hri stiansen & Bc llingc r, 198 1 ( 1050) 

Key to the Palacan:tic speeies 

C law III with lOa th 'BI" (Fig. 59) 

e law 111 w ithoul 100l h 'Bp' 

Diagnosis 01' the genus 

lIIilll/WS (Fo lso l11. 190 1) 

!o!soll/i Caroli. 19 12 

Dorsa l sc tae shon . about 2 pm. Sensory fi e lds miss ing. but sevcral speci a li zed selae pres
Cll t (Fi g. 56). Large abdomcn late ra lly wilh 4 pai rs 0 1' s ll on , swoltcn se tac. Furea basc with 
4+4 neosminthuroid sclac and 1 + I latemlly on manubriulll . Lab ru m \\I ith ar iea l fringcs and 
split struclurcs (Fig. 57). A nt IV narrowcr than Anl 111 (Fig. 34). Am IJI o rgan \\I ith 2 s il a n 
sensilla and 1 vcn tra l a lld I dorsal long sensillulll . Anl IV wüh o nly 4 5111a ll sensil la 
(Fig. 58). C laws wilh Iceth 'J' and a va rying loolh '13p': El11p w ilh a small pos lerio r tubcrcle 
and 3 lumcllac (Fig. 59). VT wilh 0 1' witholl l a poste ri or lobe. RCI w ilh 2+2 tcclh. Ma
nub ri um wil h 3+3 selae, manub ri al joints with concavc li ps (Fig. 60). 
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53 

60 6 1 62 

Figs. 53 . 55 .\Iega/u/hurax IIIben::lIlmu.t(a lh:r DEIIA[WENG &. BERPETE )993): 
53 Lalcralthorax 5·1 1\111111 ,md l\' 55 C bw ;mil Emp 11 . 
Fig. 56 Neclit/es folmmi, hahit us :llld special sela ..: (ancr Dt\ U.AI 1979). 
Figs. 57 · 62 Neefide.~ milllll ll.\': 

57 Labrum (:lflcr CHJUSTIANSEN &. BELLlNGER I'JR I ) 5f1 Anl 111 arul lV (;lftcr BONET 19·17) 
59 Cbw ;md Emp 111 (a ller BON ET 1947) 60 1\tI:lIIubria l joi nl (a Cta HONET 1947) 61 Dens 
poslcrior sela..: (aner BONET 11).17) 62 DeliS :LI1 1c rooi~lal scl:JC (a lkr BONET 1'.).17). 
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Prox imal part 0 1' dcns with I se la: di stal part antcri o rl y with I seta in di stal 1/3 and 3 api ea l 
se tac: di sta l part pos te ri o rl y with 3 outcr spincs. I mcdian sc ta. and 2 inncr spincs (Fi gs. 6 1. 
62). Edgcs o r mucro smooth 0 1' scrratc. 

Occurrcnce: Ho larc lic ami adjaccllI sublropics. 

Descriplions 01 lhe genus: CAROLI 19 11: 1. BONET 1947: 145. C HR ISTlANSEN & 
BELLI NGER 198 1: 1050. 

Type spccics: Nee/idesjol.mlJli Caroli. 19 12. 

Diagnosis 01" thc Palaca rcti c species 

Nee/ides jolsollli Caro li. 191 2 (2) 

Tota l leng lh up 10 0 .4 mm. C laws wi lhoul lool h 'Br'. VT wilh pos leri a r lobe. Edges o r 
1ll1lCro with 1001' I 1 tec th cach (Fig. 56). Olhcr characlc ri sli cs as describcd fo r genus. 

Proportions: A nl I : 11 : 111 : IV = I 1.5: 2 : 2.25. Dcns; IllUcro = 1.6. 

Type loca li ty: haly. Naplcs. Astmni. 

Occurrenee: A lso .fOUllei in o the r regio ns 0 1' Il aly (V iuori o Vell c lO allel Tuscan y. !lear 
Siena. DALLA I 1979: 171). 

Species dcsc riplions: BONET 1947: 150. DA LLi\ 1 1979: 171. 

Rcmarks: Artcr a care fu l rcdcsc ription. DAL LAI. scc ahovc. supposcd N. folmlll i 10 bc a synonym of 
N. 111;"//(//.\'. Topolypic spcc imcll s of Ihe laller spccics. however. muS! sti ll he rc-cxamincd. The si ngle 
spec imc II from Japa n (YOS II 1965: 45) di frercd in thc nuio o r alll ennal seg mcllls ( I : 1.8 : 4 ; 4). in thc 
edgcs 01' muno (with 8 . 9 lecth). and in Ihe manubrium (wil h 4+4 selae). 

Neelides J/Iil/llfllS (FolsOlll. 190 1) (22!) 

Syn.: Neellts 111;/111 11/.'0 170150111. 190 I (22 1) 

TOla l Jcllglh up 10 0 .64 tn lll . C laws wilh 100lh 'Bp' (Fig. 59). VT with postc rior lobe. Edgcs 
of IllUcro wilh 10 - 12 Icclh C<lch. Othe r characle ri sli cs as desc ribcd for genus. 

Proporti ons: Deus: 1ll1lCro = 1.45· 1.72. 

Type localily: USA. Massachuse tl s. Arlington . 

Occurrencc: Ho la rclic . Cape Verde Is lands (GAMA 1986: 43). Middle A me ri ca (BONET. 
see be low). and Hawaii (Ih is 01' a He\\' spec ies. C HRISTIANSEN & I3 ELLI NGER 1992: 
318). 

Bio logy: N. 1II;IIIIII1S li ves in mo isl soil. liller. amI 1110ss. in Mex ico IIp 10 2500 ll1 alti luclc 
(BONET 1947: 149). in Fra llce. lhe Pyrenecs. lIJl 10 1850 111 (CASSAGNAU 196 1: 2 10). 

Speeies dese ri plio ll s: BONET 1947: 146. C HR IST IANS EN & ßELLI NG ER 1981: 1051. 

RClllarks: So me populations sludi cd by BONET had no loolh 'Bp' on claw [11 0 1' on al1 claws. Thc 5 
specimens rrom Japan ( Hokkaido. UC HIDA & TA ivlURA 1968: I) dirrered in lenglh (OA 111m ). VT 
(wi lhoul pos lcrior lobe). manubriul11 (w ilh 1+1 sClac). dCJls (wilh 2 inner and -I out er spines). and ralio 
cf de ns to rnucro (1.3). 
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63 Abdom inal 5CII501) ' lidd (after HONl:.1 1947) 6:1 L;lbral selac (after MASSDUIJ & VANNIER 
1967) 65 AnilI] ami IV (alkr Mi\SSOUD & VANNIER 11)67) 66 Clawaml Elllp (aJh:r MASSOUD 
& VANNIER 19(5) 67 VT wil h postcriur lohe (aller G ISIN 1960) 68 Manuhri :1I jO;Jl I <lllJ proximal 
p:lrl ordens (aner ßnN1\T [947) (j9 Di s\;l l pa ri nf dcllS :LIIIIIllIlCm (after HONET 19·17). 
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Genus Nce/fl s FnJsull1 , 1~96 

Key. O nly 1 spec ics: Neellls IIl11riJlIIS Fo lso l11. 1896 (39 1) 

Di41g nosis 01" th e genus 

Dorsal se tae shon. abotll 2 ~m. 6 pairs of sensory II c lds. dcve loped different!y (Fig. 44): 1 
be low alld I abovc thc antcnnac. I late ralI )' o n Th JI (bcing the !argcst). I Oll subcoxa LI. I 
on subcoxa 111. and I pos tcriorl y on large abelomen (lhi s field with 2 marginal SC lae. 
Fig. 63). Neosminl huroid se tae nOI desc ribed. An t 111 anel rv scpara ted, IV lo nger thall m 
(Fig. 35). Ant ILI organ \V ith 2 ratllcr long. b lunt scnsilla, I vcntral anel I dorsa l long sensi l· 
IUIll . anel 1 spine like sela, Ant IV witb I ve ry Ihiek anel 7 10 8 long sens illa. anel I anlerior. 
f1amc·shapeel sela (Fig. 65). C laws with long. s lender teeth '1'. a small toolh 'Bp' in di slaI 1/3. 
anel a \\Ieak inc isioll looking li kc a sccond. sIll all in ner loolh in basa l 1/3: Emp wilh a small 
pos lcrior tllbcrcJc ami 4 lamcllac (Fig. 66). VT with posle rior lobc (Fig. 67). Rel wirh 3+3 
tcc th. Manllbrium with 3+3 se tac: manubrial joint s with convcx tips (Fig. 68). Prox imal pan 
o f elcns with 2 setae; di stal part anlcri orly with 1 mcdial. subapical seta or small spine and 
I + I stro ng. apical spilles 01' de nlai processes: d istal part poste riorl y with 3 oute r spines. I 
median sela. and 2 inner spines (Fi gs. 68. 69). Edges of mllcro sc rrale. 

Occllrrence: Holarc lic. J\sia. 

Descrip tions 01' the genus: FOLSOM 1896 a: 39 1. BONET 1947: 152. STACH 1957: 7, 
C HRI STIANSEN & ßELU NGER 198 1: 1054. 

Type spccies: Neellls 1/1IfrilllfS Folsom. 1896. 

Diagn os is of (he single s pcdcs 

Neell/s II//Irilll/S Fo lsom, 1896 (39 1) 

Syn.: MegalOlhomx bolivari Bonel. 1944 (23) 

Nee/i ls lI/inilllllS Womcrslcy. 1932 a ( 12). G REENSLADE 1994: 116 

Tota l Icngth of ad ult s 0.7 111 111. eolom yc llowish or brownish. Labral se lae 'm' strang and 
smoolb. set ac 'a' strang ami loolhed (Fi g.64). Edgcs of Il1 Ucro wi lh 15 • 20 tceth each 
(Fi g. 69). Other characlc risti cs as mCllliollCd fa r ge llus. 

Proporti ons: Lenglh 01' anlcllnac : hcad diagonal = 0.6. An! I : Il : m : rv = 1 : 3.2 : 4 .76 
: 6.3. Dens : IllUcro = 1.4 . 1.8. 

Typc localil y: USA, MassachusclIS. Cambridge. in a greenhousc among fcrns from Ja· 
maiea. 

Occurrcncc: Holarcti c. Cape Vcrdc Is lands (GAMA 1986: 43), Midd lc Amcrica (SONET, 
see below), Ind ia (PRAIl I-IOO 1986: 152), SingapOl'c (SA LMON 195 1: 131 ). and S Austra
li a (G REENS LADE. sec above). 

ßi o logy: N. IIlllrilllls li ves in moisl so il alld 1ll0ss. in Mcxico up 10 2800 m altitudc 
(IlONET 1947: 156). it is troglophi le (MA SSOUD & TI-IIB AU D 1973: 153). 

Species desc riptions: BONET 1947: 15 3, STAC H 1957: 8. MASSOU D & VANNIER 
1967: 626. C I-IR ISTIANSEN & BELLINGER 198 1: 1054 . 

Rcmarks: N. IIIl1ril/l/ J and it s f. bolim,-; BOllel. 1947 (157) diffcr in tbc number of manubrial selae: 
N. IIIl/rillllJ 4+4. r. bolivari 3+3: Olle cannot dccidc. howcvcr. whelher FOLSOM's material really had 
4+4 sctac bccausc all other spccimens studied ha\'c 3+3 (MASSOUD & VANNIER 1967: 629). The 
large aren of distribution requires a rc-cxamination of the different populations. 



28 Gcrhard BrClfdd 

Eusymphypleona Bretfeld, 1986 
Syn.: Sminthuridac Lubbock. 1862 (429) 

Sminthurinae Handlirsch, J 929 (615) 

Symphyp leona ivIassoud. 197 1 ( 198) 

Diagnosis 

Thc taxon Eusymphyplcona ßrctfclcl, 1986 (309) is a Illollophylulll cf thc Symphyp lcona 
Börncr. 190 1. scnsu Bretfeld. 1986 with I diagnoslic apomorpl1y: 

- abdomen wil h up 10 5 pairs of botllriotri chia (p lcs iolllorphy: wilhout bOlhriolrichia). 
Olher diagnoslic charaClcri st ics: thorax sIllaller Ihan abdomen; sIllall abdomen separalcc! 

from 1arge abdomen: epiculicula cl oes not sl:alc o ff; eycs prcsc llt; anlc llnac usuall y Ion ger 
than head: coxac as lang or shaner 1han trochanters: Re! wilh setac: dentcs cf adul ls not 
subdividcd. These charactcri stics are plcsi omorphic in re lati on to those of the Neelida. 

Dcscription 

Thc Eusymphypleona contain most spcc ies o f thc Symphypleona. Compared with the 
Nee lida. the fo llowing characteris ti cs must be mentioned. 

The head is elearly scparalcd from thc largc abdomcn allel always intcrrupt s the body pro
fil e. Thc thorax is smaller than the abdomen. Abd IV bcing the broades t segment. and the 
sma ll abdomen protrudes rrom the large alKlo rne n (Fig. I ). Most taxa havc traeheae. wh ic h 
open in a pair of spiracles bchind the head (ßETSCI-I 1980: 22). Thc midgllt is s illooth. Thc 
epicul icula is stab le. i. c. it does nOI scalc o fT. The form 01' seI ac varics considc rabl y: both 
ri o trichia arc prescnt , also thc ventral selae bchind the Re!. and in somc taxa Ihere are ncos
minlhllroiel se tae. Eycs are presenl. the !lumber of Ihe o illmatidia is reduced to 1 + I in some 
genera. Thc anlennae are usually longer than thc head diagonal. The anterior setal row 01' the 
clypeus. the pre labral setae of YOSIJ 1976, has 3+3 set ae (Fig. 17, row g). The sllort coxac 
bc nd thc Icgs latera ll y. 

In pos tcmbryonic de ve lopmelll. 2 to 5 (0 1' more?) j uvenile instars prccede the adult. males 
have apparelllly I or 2 juveni le inslars Icss than fe malcs . From thc fcw species stucli cd, the 
characte ri sti cs 0 1' the diffe rent instars ean he gene rali zed as fa llows. I SI inslar: without BotIn 
ABC. ßOIhr D very lang, head apcx o rt cn wilh I pair 01' egg- lce lh (Fig. 3). Ret with 4+4 
tee th but withou t setae, Tita wit hout sccondary set ae ;md ova l o rgans, furca base with few 
setae, not able to regulate clchydralion (BETSC I-I & VANN fER 1977: 124). 2nd instar: all 
Botin present, withou t cgg-tcclh , Re t with 3+3 tccth (ir thc d istal tceth are reduced) hut 
withoul se tac. 'fifa alld furca base as in 151 instar. 3rd instar: fcw Re t selae present, Tila wi th 
a firs t se t 0 1' secondary setae and oval o rgans (ir at all ). furea base as in adults. 4 th instar: alt 
Re t sctae present. Tita with all secondary set ac allel oval o rgans. genital region s li ghtly de
ve loped ,md with fewer sc tae {han in ael ult s. Aclults: with genital ape rlure opencd, man y 
genital se tae, and secondary sex ual charactc ri sti cs of thc taxon. females \Vilh App. an. (ir at 
all ). males with inner gcnital ducts. The !lumber of ventral seI ae inc reases starting with the 
2nd or 3rd instar up to thc adult. The adult sets of se tae are cen ainly rcachcd earlicr if the re 
are fewer ju veniles ins tars. hut seconclary setae anel those of Ret do no t appear in the Ist anel 
2nd insta r. In subadult males, some sccondary sexual c haraCleri stics Illay al ready be weakly 
differc ntiatcd. (Summary hy NA YROLLES 1989; some origina l obse rvations added here .) 

I-lis lory 
The complex hi slOry of thc various taxa is not rc po rt ed he rc. Imponant data 01' the main 

subgroups ( families) are d iscussc cl hy ßETSCI-I 1980: 124 fr. 



Smilllhllridida 

Sminthuridida Brctfcld , 1986 
Syn.: Sminthuridinac Börnc r. 1906 (163 ) 

Sminthuridini Börnc r, 19 13 (32 1) scnS Ll Stach. 1956 (8) 

Sminthurididac Börnc r. 1906 scnsu Bctsch, 1980 ( 122) 

Diagnosis 

29 

Thc laxon Sminthu ridida ßrctfc ld. 1986 (309) is a Illo nophylum 01' Ihc Eusymphyp leona 
Brc tfc ld, 1986 with 3 diagnos ti c apol11orphics: 

- Th I includcd in thc largc abdomcn (ples iomorph y: Th I scparmcd) 

- Abd V with 2 pairs 01' BOI hr. OE (plcs iomorph y: onl y pair D) 

- Ant U anel 1I1 scxual ly dimorphic (p lcs iomorphy: withollt dimorphism). 

Ot llc r diagnost ic charactc ri s tics (ples iomorphies): fema le withou t App. an.: Tita wi thoLlt 
spat ll la te setac: VT w ith shon sacs: Rct w ith 4+4 teeth. 

Dcscription 

Most Sminthuridida arc sma ll animals; the totallcngth 01' adults ranging fro m 0.12 nlll111p 
to about 1 mm , the males bc ing s maller than thc femalcs. Thc co lour va ri cs fro lll ye llowish 
whitc 10 red allel da rk bi ll e: thc dark pigmcnt usuall y fonns longitudinal stripes. bu t in gen
era l the colour is not spccics spccific . rvlouth anel frontal cye are orten da rk pigmentcd. 

Thc la rge abdomen inc ludcs the segmcnts T h I to Abd IV (ßETSCI-I ' 19S0: 14), and gcncr
ally fonn s a high a rc. Abd V allel VI are ortcn fu sed. A pa ir 01' traeheac lcads into thc head 
(ßETSCI-I 1980: 22 alld orig. obsc rv.). Thc males, exccp t in Sphaeridia alld rosiides. have a 
pair 0 1' small vcsie les on Th 111. 

There arc 5 pairs 01' Botltr. A ß C on thc largc abdomen alld OE Oll Abd V (Figs. 139, 140); 
A ß C lie c1irec tly behind thc thorax anti forlll 4 pallcrns (ßETSCI-I & WA LLER 1989 : 18: thc 
pallc rn 01' SlIIillflwridia is unknown): 

- a ral he r straight row (Deb()/Iflevillea) 

- an obtuse angle opening alll e ri orly (gene ra wi th a Tita 11 1 organ, sec be law) 

- an angle 01' 90° oren ing ilmc rior ly (Del1isiel/a) 

- an obtusc angle opcning poslcriorly (Splwe ridia ). 

ßETSC I-I & \VALLER ( 1989 : 26) a lso show that ß othr E is here Illodifi cd from another 
seta than in thc ßourletic llicla. Thc re are 11 0 App. an. a ll el no ncosmin thuroid se tac. Eac h eye
palch usually has 6 normal o llllnatidia and 2 smallcr o nes (C. D); thc laller Ill<lY be COIll

ple te ly rcdllcccI. In fe rna les . Ant rv is entire, annu late , 0 1' subdivided in up 10 7 - 8 subscg
mCI1\ S. In males, Am IV is seldolll subdividcd bu t Ant 11 and 111 are transformed to c l asp the 
antennac 0 1' the fcma les in coun ship bchav iour: thc finc stnlcturc 01' thesc segments is laxo
no mically imponanl. thc norncnclaturc 01' thc proccsscs and sc lae follows r-,'IASSOUD & 
ßETSCI-I 1970. 1972. and ßETSCI-j 1980: 9 1 (Figs. 74 . 76: in mher ri gures thc nOJ11 cncla
ture is consequcllt ly changed if neccssary, so thai b l is thc 1110st proximal process 0 1' thc b
group and b2 - b6 are named f'ro m proximal 10 distal and frolll antcrio r to pos tcrior). 
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Thc lcgs !lave 110 spatulalc setac. In mos t genera. the postcrior side 0 1' Ti ta IJJ bcars a so 
called ti biotarsal organ consisli llg 0 1' 3 Illodificd sctae (Fig. 83). Th is is an apol11 orphic or
gan. thc fine structure of which varics. thus generally il is nOI spccics spccifi c. Thc sllon sacs 
cf Ihc VT are smooth er havc di f fe rently formce! papi llac. Re! has 4+4 tcelh. 

Thc dcnles have on I)' 11 fcw 01' a more Of 1css incrcascd !lumber 0 1' setac, i n thc Palacarclic 
thc genus Sphaeridia anel thc species SlIl illlll//rides aqHat iells - S. fJc llicillifer are Ihe rcspec

li ve extremes. The chactotaxy of thc dCll les is not sufficicnt ly dcscri bcd in 111051 spccics, 
thercforc same original observations of sein I numbcrs are adelce! in thc spccics dcscripliol1 s. 
Both poste rio I' edges of the mucre are sometimes bread and crellu late, whi ch is rcg,mled as 
an adaptati on to life on wa ter surfaces (as may aiso be true rOT' the increased number 01' 
dental se tac): in so me species these edges are narrew 01' do not extcnd to thc ti p 01' IllLlCro. 
Thc mucronal sc ta is usually presen\. 

Ncar the genital opcning of thc fc males He rcccptacul a semini s 01' accessory rcproductive 
glands alld ducts. which are spceies specifie but e1ifficult to observe (MURPH Y 1966: 69). 

ßiology 

The Smill thuriel iela li ve in 1110ist 0 1' wct habitats, in anel on the so iL on plant s near 01' on (he 
surfacc 01' frcsh waters, alld in intertielaI zones 01' tl'opical allel temporate regions. The court 
ship behaviour was obscrved in a few Smimllllrides speeics anel in Splweridia pl/lllilis (sec 
below): the male clasps thc antennae 01' a prcaclult fcmale with his A m I] anel nL he is car
ri ed by the female for so me elays. anel el oes not let he r go until he c1epos it s thc spermato
phore. It is unknown whelher the othcr genera behavc in the samc manne!': though. con
cluding fro l11 1he morphology of the male <lnlcnnae, the main precedurc may be similar. 

2 

3 

Key to the genera 01' the wo rld 

Smintllllridida ßretfeld, 1986 

Tita ITI organ absent 2 

Tita m organ prcscnt 

Mlicre wilholtl se!<1 

Mucl'O with se ta 

Mucre narro \\' 

4 

Sp haeridia Li nnanicmi, 19 12 (p. 49) 

type specics: SlIIillt11llrl/s plflllilis Krausbauer. 1898: Germany 

3 

Dellisiella Folsolll & Mill s. 1938 

type species : SlIIinfhl/rides seu}'{/li Denis, 1925 : Polynesia, Tliamotu Islands 

Mucro almost as broad as long Debotlttevillea Mlirphy, 1965 

type speeics: Debol/rtevil/ea /J/Clri llo Murphy. 1965: Singapore 

4 ( 1) I-lead and 1110uthpans or normal 1'0 1'111. ventral hcad-back with oilly norma l SCIaC 5 

I-lead anel moulhpans clongate; ventral head-back with 1 pair of spines 

5 Male 

Fcmale 

SilllulI1wrides Betsch & Waller. 199 1 

type species : Sil1l1o /J1orides ([e/oll/o rei Belseh & Waller. 1991: Frcllc l1 Guiana 

6 

10 



Sminthuridida 31 

6 Am rr alld 1lI simply modifi ed ( I spine cach. Am n al so with 2 minute processes ); 

7 

inner celge of mucro broad alld sen'ate Smill thll l'idia Massoud & Bctsch. 1972 

type species: Smintill/rides splweridioides Murphy. 1960; Gambia 

Ant rr and rn more compli ca ted ( I spi ne allel severa lminule processes each): mucro 
s trong, nol tape ring Yosiidcs Massoud & Be tsch. [972 

type spec ies: SlJIilltllllr;des hill/ac/wl Yosii, 1966; Nepa[ 

An t n and m high!y compli cateel (severallarge spines and olher Illodified selae each, 
Figs. 71. 76) 7 

Abel V wilh I pair 01' [arge processes Pygicol'llides Belse h, 1969 

type spec ies: Pyg icomides IOrridlls Betsch, 1969; Auslrali a 

Abd V witho UL large processes 8 

S Pos ler ior large abdomen wil h 6 - 8 pairs 01' long sclae standing d ose logcl he r (Fi g, 140) 
Stcll flc id ia BÖl11er, 1906 (p. 59) 

type spec ics : SlIIillfhlll'llS \'io lacells Reute!', 1881: Finland 

Postcrior largc abdomen wilhoul such seIne 9 

9 Mucro narrow, all edges as lo ng as IllUCt'O. inner edge sc rralc (Fig. 72): An! UI wilh c l 
sc talike , c2 missing (Fig. 7 1) Bocrll cridcs n. gell . (p. 32 ) 

Iype spcc ies: SlIIillrhllrides hysrrix Börner. 1903: hal y 

Mucre broader. al least 1 edge wavy 0 1' sen·ale . edges so mclillles shoner Ihan mucro: 
An! U1 with c l Ihick and blulll , c2 prcse llt (Figs. 74 , 76) 

Smillthlll'ides Börne r. 1900 (1'. 34) 

type species: SlIIil/fhums aqllCiticlls Bourle!. 1842; France 

10 (5) An! IV und ivided 

Anl IV wil h subscgmell is 

11 Anl lli wi th 2, All! IV wilh 3 long. blunl se lac: rnucro narrew with smallteeth (Fi gs . 

11 

13 

[42 . 143a) Stcuacidia Börne L 1906 (I'. 59) 

type spcc ics: SIII;J/r!lIIrtlS \'io{acel/s Reule r. 1881: Fin land 

Am 111 anel IV without such sc tac 12 

12 I-lead anel large abdomen with onl y s l1 0 rt setae 

SlIIimhuridc.\· Börnc r. 1900 ad pan. (I', 34) 

type spec ies: Smill"lIIrtls aqum;clIs Bourl el, 1842; Francc 

I-I cad and largc abdomen with long. rough sc tac (Fig. 70) 
Bocrllcridcs n. gen. t p. 32) 

Iype spec ics: SlIIilllllllrides hystrix Börner. 1903: haly 

13 (10) Ant IV with 6 subsegmcll Ls wilhout intcrmecliale alllluli 14 

Ant IV wilh 4 - 7 subsegmel1ls. ir 6 subseg melll s, Ill e re are intcrmccl iale annuli (sec 
Fig. 77) 15 
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14 Abc! V lateralt y with 1 pa ir 01' stout sp incs: mucro basal1 y with 4 edges 
Pygicom ides Bctsch. 1969 

type spcc ies: Pygicomides rorr idus Bc tsch. 1969: All strali a 

Abd V without sp incs: Ill11Cro wi th 3 cclges Smil1t111lridia Masso ucl & Betsch, 1972 

type spec ics: Smill lllllrides splweridio ides Mllrphy, 1960 ; Gam bia 

15 C1aw rn with many large, latc ra lleelh Yosiides Masso ucl & Betsch, 1972 

Iype specics: Smillrllllrides hillwcha/ Yosii, 1966; Nepa l 

C law III w ithout late ra l teeth or with few sma ll o ll es 
SlIlillthur ides Böme r, 1900 ad parI. (p. 34) 

type spcc ies : SlII ill lllllrHS oquoriclfs Bom let. 1842 : Francc 

Diagnosis 01' the Palaearclic genera a mi specics 

Genus Boenzerides n. ge ll . 
Syn.: Slenacidia Bömer, 1906 ( 182) ad pan c l11 

Kcy. Only 1 species: Baem er;des hvslr;x (llörncr, 1903) ( 16 1) 

Diagnosis 01' thc genus 

Th m in males with a pa ir 01' \'cs iclcs. Bothr A BC form an obtuse angle opening anleri
o rl y. Ant J] and LU in males hig hl y Illodified: Anl 11 wilh 1 Bothr but withoul scta ß 1. b l -
b6 present but b2 alld b3 as shor!. slou \. poin led spines (o rig. observ., leg. BLASCO). b5 as 
a cuti cular proecss wilhoul seta: Ant 11I with c l long, Ih ick. setalike, c2 ll1i ss ing (Fig. 7 1). 
Allt I V und iv ided in bo th sexcs. Tita 111 organ preseil l. Dens with re lati ve ly few seine: 3+ 1 
inne r Cl I - 3 spi ne like), 5+ I oute r (E I - 4 0 1' 5 spine like) , fo rrnu la 0 1' anterio r se tae 3.2 ... 1, 1, 
anel abollt 15 pos te ri o r setac. M ucro in bo th sexes na rro w, inner edge se rrate, outcr wit h o nly 
2 Iceth ; sela miss ing (Fig. 72). 

Type spcc ies: S/IIil1l l lll/' ides flyslrix !3 ö rne r, 1903. 

De rivat io nOlllinis: T his new genus is 1l:l l'11ed in hO llom 01' CA Rl J. B. BÖ RNER, 28 . V . 
1880 - 14 . V I. 1953, the important German clllomo logist (sec SACHT LEBEN & ßÖRNER 
1954. SPEYER & BÖRNER 1958). 

OCC llrre nce: Medite rranean i.\Jl(llhe C<lnary Islands. 

Dcscription 01' the genus : DALLA I 1973: 556 (as Srcnacidia) . 

Rcmarks : Boemer ideJ n. gen. musl be crealed sincc the genus Slel/(lcidia has been newly derined in 
Ihis paper replaci ng the genus JeallllellOI;(I (sec bclow): the main ge nus speciric charac teristic. the male 
antenna. differs cons iderably bClween lJoemerideJ n. gen. anel Slel/acidia n. comb .. (hus juslifying thi s 
separation (Figs. 71. 14 1). 



CJ 

71 Ill,~ 
:;'0 

-.-.-" ". . 0 , 0 . 
0 

r lgs 70 - 7" 

Sminthuridid a 

0 

0 

72 

0 

0 

~] 
..• ~ . il 

0 

' 0 

0 

75~ 

701 - HOC/li '" I ",mak habItu s t /{ es hV.Hln: 
oUlcr slde (a h..:r aller DALLAl 1 " r'g 73 S"'''''I,,~ALLAI 1973) 97,) 71 M,Ie Am 11 JOd 

I

f!Fl UN(.FR 19;~/)es annnheo"n, r'm"Ie 111 Imm ""'''OOT (ong) 7' 
,g,74 7" ""er","( r - Mucr I 

,," ".'" ,;,,~:::~~: :*' """"'" . ,," ~,,""""" ". """" " "" 
"', proe,,",, ""d TOm ","'nor I ANSEN & 

SplJlc[lke setae (:1n~J ~~~\~S~)Olhr, BI :md h 1·( UD &. ß[ I SCH 1)9;r;r~~C'~c<; :'md Clh.:l1C selae 1" uC!O(.:lftcl GISI ,c-) 
I N 1%0) 

33 



34 Gcrhard Brctfcld 

Dignosis 01' the s ingle spccics 

/Joemerides hnlrix (Börner. 1903) ( 161 ) senSli Dallai , 1973 (546) 

Syn.: SlIIinrJ/l/rides hyslrix Börner, 1903 ( 161 ) 

Smimhl/rides (Ste llacidia ) hysrrix Folso lll & Mills, 1938 (263) 

Srel/(/cidia hysrrü Gallla, 1959 b (27); Dallai, 1973 (546) 

Total1cngth 0.8 ll ll ll in fcmalcs, 0.6 111111 in ma les. eo lom b luish violet 10 vio le! wi th smatJ 
ll np igmcntcd spots . I-lead alld largc abdomen do rsally wit h la ng, roug h selae (Fig. 70). S+S 
o1l1l11atidia, C anel D sma lI . Male Anl LI and [11 as cl cscribed for genus (Fig. 71 ). C1aws with 
wnien. inner loolh. shon poslcrior pscudonychiulll in males or 2 <ln tcrolatcral teelh in fc
males. and smal l basal outer tcelh: Emp <1boUI 1/2 as lang as c1aws, fila ments thiek. straight , 
lcngth > claws. Sacs 01' VT 511100th. Rct with I scta. Dens and mucro as described for genus. 

Proportions: Length of antennac : head diagonal = 2.3 in fc malcs. 2.6 in males. An! I : 1.1 

: m : IV = I 1.2: 1.2 : 2.0 in fema les, 1.4 : 1.9 : I : 2.1 in males. Dens : mucro = 2. 1 in 
botb sexes. 

Type loealit y: !t aly, Pa lermo, Botall icn l Garden, under fl ower pots. 

Occurrcnce: Meel iterranean alld Spain, Ihe Canary Islands (Tcnerife, orig. observ .. Icg. 
FJELLBERG): in Ihe Meditcrranean known frolll haly (islcs 01' Eoli ami Rome. DALLAI. 
see above), cOlllinellla] Spain (iVladrid, SE LGA 197 1: 248: Zaragoza, Pina de Ebro, orig. 
observ., leg. BLASCO), Portugal (ncar Coimbra. GAMA 1959 b: 27 , rc~c xalll. , and DA 
GAMA ASSAU NO pers. cOlllm. ), anel Aigeria (BOlL Malek, orig. observ .. leg. MERTENS ). 

Biology: 11. hyslrix apparently lives on shady so il surfaccs anel (orig. observ.) in liller anel 
wet moss up to 700 111 alt iluelc (Tcncrifc). Thc mati ng bchaviour is unknown. 

2 

3 

4 

Genus Smil1f1ll1ritles ß ii rncr, 1900 

Syn.: ProslI/il/tll/ll"//s Willc111, 1900 (55) 

SpillosellillC/ Pa1i ssa, 1961 (354) acl partcl11 

Key to the Palaca rctic species 

Fcmalc 

Male 

Filament of Emp UI spli l inlo branchcs 

All cmpodia l filamcnts entirc 

2 

16 

3 

4 

FiIametll 01' Emp IU wilh 2 ~ 3 (sclc1 om4) branchcs (Fig. 78) bffidus Mi lls, 1934 

Fi lament 01' Emp I.IJ wi th 4 ~ 6 brallchcs (Fig. 103) 

Ant IV undividcd or with annulalions 

pe/l icilliJer (Schärfer, 1896) 

5 

Ant IV wi th 4 or 5 distinct subsegmcll ts 9 

5 Ant IV Ihin, with aboul 7 distinct annulations (Fig. 73); ralio 01" whole antcnna to hcad 
diagonal = 1. 5 (jlllllllicomis Axelson, 1905 

Ant IV of other form: ratio of whole antcnna 10 head sma l1 er 6 
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6 Whole antcnna slloncr than head diagonal: la rge nbdomen wlth dark crosslikc paILern 

7 

(Figs. 86a, b) GrlIci(lfl/S Axclson. 1905 

Whole antenna as long as 0 1' longer than hcad diagonal 

M ucro at least 1/2 as WI(le as long 

Mucro only 1/3 as \V iele CI S long 

7 

aqllQliclIS (Bour1cL 18-l2) 

S 

8 VT with smooth. conical sacs: Ret with 2 - 3 SCLae, corpus cmire 
J/IQflllgreni (Tu llberg. 1876) 

Sacs of VT wi th short. fcath ercd papillac (Fig. 95): RCl with 2 selac. corpus 10ngilUdi-
na lly splil ill io 2 paris 1II01llliOli Masso ucl & l3eLsch. 1966 

9 (4) Ant IV with 4 disti nc t subscgmcnts (wcak supplcmcllt <lnnula tion may occur) 10 

Ant IV with 5 dislincl subsegmcllts 

10 Basal subsegmelll of Anl rv as long as the distal 

14 

II 

Basal subscgmelH of Am IV 2 - 3 times longer tl1an the di stal 12 

11 Mucro tapcring (seen from latera l) but oUler edgc dista lly broadencd (Figs . 12 1. 122) 

Sigll(/lllS (Krausbaucr. 1898) 

Mucro guncrlike 

12 AJ1Ierior cdgc 0 1' rnucro narro\\'. emire 

schocrti Axe lsoll. 1903 

jJscl/dassilllifis Stach . 1956 

Antcrior and pos terio r cdgcs 01' rnucro broacl. crenulc.uc anel se n'ale 13 

13 Sacs 0 1' VT with round tuberclcs : Ti!<, IrI organ winged with I 0 1' 2 teeth 
bill'ae Yosii . 1970 

Sacs 0 1' VT wit h c longate tu bercles: Tita 11 1 organ winged wit hout teeth 
f)() {(//IIobiIIS Yos ii. 1970 

14 (9) Mucro pointed. edges llot cx tcnd ing to ti p 01' IllUcro 15 

üuter edgc 01' 11111cro not tapering. inner eelge scn ale anel poin ted . both fonning a broad 
trough. all edges cxtending to tip 01' mucro (Fi gs . 99. 100) 

15 Ant rv wit hout intermediate annu lations (Fig. 89) 

parVII/IIS (Krausbauer. 1898) 

il1aeqlla!is ß örner. 1903 

Ant IV with intermeelia tc annulations (Fi g. 115) sexoclI !a{l/S ß ctsch & Massoud, 1970 

16 ( I ) Ant n wi th 2 postcri or Both r 17 

Ant U with I posteri or 8 0thr anel most ly I posterior ci liated se ta ß 1 18 

17 Shaft or mllCro 0 1' irregular wi(h!l (Fig. 104): seta of Tita 111 organ winged allel furcatc 
pellici/flfcr (Sc h~irfcr. 1896) 

Shaft of Illucro broad. ortcn with spinelike outer projcction (Fig. 79): SC la of Tita III 
organ not \Vi nged but thick and furcate b({idlls Mi lls. 1934 

18 Ant IV undi vidcd 19 

Ant IV wi th constriclions or 4 subseg mcnts 

19 Apex 0 1' mucro, seen from lateral. broad, not pointcd 

Apex or lllUCro. seen from lateral. pointcd 

pselldassi/JIilis Stach, 1956 

20 

21 
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20 Apex of Illucro narrow, inner edge serrate excepl slllooth di slaI 1/4. anterier cd ge ex-
tending 10 3/4 or mucro (Fig. 113) schoelli Axclson, 1903 

Apex 01' Illucro broad. Irough-sllaped, al1 edgcs eXlending to lip of Illucro (Figs. 99. 
100) parvlIIlIs (Krausballcr, 1898) 

21 Ant rr wi lh lang seta bland 3 0 1' 4 shon selac b 22 

Ant U with long sela b1 allel 5 shorl selae b 

22 A ll( m wilh 2 lang processes belween c l all el c2 (Fig. 88) 

All( 111 wilh on I)' shon to minule processes belwecn c l and c2 

23 Ant 11 with on I)' 3 shon set ac b (Fi g. 105) 

Anl 11 witll 4 sllon setae b 

28 

il1aeq//olis Börner, 1903 

23 

pO/C/lI/obillS Yosii . 1970 

24 

24 Ant 11 sc ta b2 near bl anel iso l,lIecl fro lll selae b3 anel b4 (Fig. 9 1 ) 
1IIC/llIlg rell i (Tul1bcrg. 1876) 

Ant II se ta b2 near set ac b3 and b4 

Large abdomen light with dark crosslike pattern (figs. 86a. b) cmciatlls Axc lson. 1905 

Large abdomen witllolll such paltern 26 

26 Mucro narrow. lapering (seen from lateral ) or trough-shapecl (seen (rom postc rior) 
(Fi gs. 12 1, 122) Sigl1C/flfS (Krausbaucr, 1898) 

Anterio!' and posterio!' eelges of mucro lame l1 alc allel wav)' 

27 Mucro broad. scta abo lli 1/2 as long as Illucro (Fig. 85) 

27 

bill'oe Yosii , 1970 

Mucro narrow, se ta sherter (Fi g. 96) mOl/llioti Massoud & Betsch. 1966 

28 (2 1) Am 11 seta b5 shon. straight; Ant m with minute processes near c2 (Fi g. 74) 
aC/llat/clI.\' (BoudeL 1842) 

Ant 1I seta b2 shon. straight: Ant JU with 2 10ng. blunt processes bctwcen c l and c2 
(Fi g. 11 4) sexoc/I!(lfilS Betsc h & Massouel , 1970 

Remarks: Not includcd in Ihi s key are: 

Smil1lllllridcs alpinlls Cassag nau. 1960 (= S. P(//'I'ltlIIS) 

SlIli lllilli/'idcs auilllilis (Krausbaucl'. 1898) (= S. sigllal/I.I·) 

SlIlilllhurirlcs pallfial1i Dcn is. 1936 (= S. pClliciff(fcr) 

SlIlilllllll/'irles spil1ijer Gam:l. 1964 (= Sphacridia sf'inijer). 

In Ihe male pnrt. Smilllhlt/'idc.I' alll1ltlico/'llis is nOI menti oned since (he male is unknown. 

Diagllosis ur thc genus 

Total lenglll 0.3 - 1 I11Ill in females, 0.18 - 0.5 111111 in males. Background colour white (Q 

)'c llow er gre)', orten wilh violei 0 1' blue pigmcnt in va r)'ing patterns, mosll )' in a hori zontal 
band on large abdomen . Bod)' selae shorl. stifr. not spincli ke. Th ITI in males with 1 pai r of 
vesicles. BOlhr ABC form an obtusc angle opcning amcriorl )' . Ant n allel 111 in malcs high I)' 
moel ifi eel anel spccies spec ific: Am U with 2 0 1' 1 Bot hr allel 0 01' I cili ate sela BI rcspecti vel)' 
on poste rio I' siele, with thick. slllooth 01' ciliate se tae on processes bl - b6 (of which one er 
more Ill a)' be rnissing); Ant 111 wi th several sl11a ll clemcnts anel 3 main spines: c l long with 
tip ciliate or broaclcned: c2 sllon ; c3 lang, thi ck, allel ,\(.: uminatc. 
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Ant IV in fe males undivided. annulatc, 0 1' subdi vided in IIp (Q 7 - 8 subsegme nts, in ma les 
usuall y undivided. Tita Ir! o rgan presenL C laws land 11 la nge r alld Illore s le nder than c1aw 
UI: all may have smal l inner. o ute r. and latera l teel h. but sc ldo m a tun ica . Emp l and II a lso 
mo re s le nel er than Emp 1I 1. le ngth o f filame nt s uSlIall y > claws. DcllS o rte n wi th inc reascd 
setal numbc rs in additio na l rows. Muc ro narrow 0 1' broad. po intcd 01' with a hooellikc tip , at 
leas t I postcrior cdge Illo re o r less crc nll iatc 01' se rrat c; se ta presel1t in mos t spec ies. 

Occurre nce: Worldwidc. 

ßio logy: In all spcc ies swdied . the max imulll lifespan is 30 - 50 days (ßLANC QUAERT 

& MERTENS 1979: 128), a nel thc femalc can o nly be fe rt ilizeel o nee during he r life 
(IlLANCQUAERT cl al. 198 I b: 387). 

Dese riptio ll s 01' the gcnus: ß Ö RNER 1900: 6 16. STACH 1956: ] 2. MASSOUD & 
BETSCH 1972: 72. ßETSCH 1980: 128. CHR ISTIANSEN & BELU NGER 1981: 1072. 

T ype spcc ies: 5111illlllllms {/f///{/licflS Bo urlcL 1842. 

Rernarks: The males are not as weil known as the females. perhaps because they are llo t so abu ndant. 
or bec <luse they are so srnall. In mos t spccics . thcreforc. Ihe struClu re 01' the male ,lI lte llna musl st ill be 
desc ribed exac lly. 

Diagnosis or the pa laea rctic spccics 

SlIIimllllrides OIJII/(!icomis Axelson , 1905 (793) 

O n] y I fe malc desc ribccL T ota l Ic ng th 0.6 111m. Co lo m o f body and cx trc m iti cs dark b ille. 
ve ntra l s iele pale r. 8+8 (7) o mmatidia . Anl IV Ihin with 7 subscglll c nt s (Fi g. 73). C laws with 
inner 100111 anel I pair 0 1' lat cra l leelh. Sacs 01' VT Sllloo th. Rel no t desc ribcd . Dc ns with 
Illany sClac, but no t exaclly desc ribed. Mucro broad. wid th 1/2 o f leng th; inner eel ge cre nu

lat e with 12 tee th. o Ul e r anel ant e rior celges s light ly crc lllllalc : sela probably p rcscnt. 

Propo rti o ns : Lellgth 0 1' an\ c nnae : head diagonal = 1. 5. Am I : rr : m : IV = I 1. 8 : 4.5 
: 7.5. Dc ns : mucro = 3. 

T ype loea lit y: Finlane!. Sonava la. sho re o f a lakc. 

Ocellrre nce: Also foun e! in NW Po land (S 01' S lct1in/Szczec in. o ri g. o bse rv .. leg. 
GRIEGEL). 

Bio logy: 5. {/1I 111f!icomis !las fo nnerly becll co lleclcd from the water surfaee 01' a lake anel 
recentl y from an inu ndatcd Ill cael o w. 

Spccics desc ripti o n: L1NNAN IEiVII 19 12: 261. 

Rernarks : Tllc ncw spccimcns of S. fllIlIlIlicomis ( I fcmalc . 3 males. 1 j uvc nile) will bc separateI)' 
describcd ( BRETFELD & GRIEGEL. in prepar~lIi on ). 

The si ngle female reported frorn Canada (FOLSOM & MILLS 1938: 258) has a papi ll ate VT alld 
rnay represc nt a different spec ies (C HRI STJ ANSEN & BELLI NGER 198 1: 1074). 
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SlIIilll!wrides aq/wliclIs (Bourlcl, 1842) (XLI) 

Syn,: S/JI)'mJlI/rtis aCj //{/{iclfs BourlCl, 1842 (XLI ) 

Smilltllllrtls apiclIlis Reuter. 1883 (20) 

Sl1linl /WrtlS amic/ls Folsolll. 1896 (447) 

Smi1JlJIllrlls (5mil1lllllrides) aquaricl/s Bömer. 1900 (6 16) 

Prosmilllll/l/'l/s af!ullIiclIS WillcJ11 , 1900 (55 ) 

Totallcngth I 111m in fcmalcs, 0.5 I11Ill in males. Backgrou nd colom grccnish yc llo \\'. g rcy. 
01' brownish \Vilh more 01' Icss viole! pigment Oll large abdomen. 8+8 ollllllatidia, C allel D 
small. In males. Ant 11 will! Bothr anel BI , bl - b6, with b5 smal1 and straight. allel wi th I 
stra ight spine postcrior 10 b6 (not fi gufCd in Fi g. 74); Am 111 with c2 ncar c3 allel fcw minute 
e le me nts nea r c2 (Fi g. 74). Ant IV in fc malcs with indis tinct annu lations ( in subachdts CIl

lire). Claws l and 11 wi lh inner loolh. lalerallcclh va ry: claw 111 wilh poslcrior lalc rallcc lh . 
Sacs o f VT Sl11oolh. RCI wi lh 3 - 4 selae. DClls wilh numcrous selac: 9 inner (distall y in 2 
rows). aboul 20 ouler (di slally in 2 rows). abOllI 25 anleri o r. and aboul 40 pos leri or sc lac. 
Mucro broad. wiclth 0.6 01' lenglh: inncr and oule r edges crenulal c. inner with 13 - 15 lec lh. 
o ulcr not cXlcnel ing 10 lip. antcri or eelgc cmire anel narrow: scla prescnl (Fig. 75). 

Proportio ns: Lcnglh 01' anlcnnac : IlCaei eliagonal = 1.25 in fema les. AIlI I : 11 : 111 : IV = 1 
1.1 : 2.3 : 3.4 in fema les. De lis: Illucro = 2.4 (onl y in females?). 

Typc localit y: France. 

Occurrellcc: Ho larc ti c (alld Austra li a? GREENSLADE 1994: 130). 

Bio logy: S. aqllariclIs is widcsprcad and abundant on anel nca r frcsh wate rs anel il s plams 
from North Afri ca 10 thc High Arcti c o f Canada (FJELLßERG 1986: 2386). It also ocem s in 
thc inlcrtidal zone of marine shores (STRENZKE 1955: 49) and up 10 1900 In alti\lldc 
(Auslria. FRANZ & SERTL-I3 UTSCHEK 1954 : 634). We il kll OW Il are: Ihe gencral bio logy 
(FALKENH AN 1932). Ihe general embryonal allel postembryonal dcvclopmclll s ( I3LANC
QUAERT CI al. 198 1 a. b). thc monogenic (ANDERS & ANDERS 1959), the l:ourtship bc
haviour allel sperlll trall sfe r (MAYER 1957: 5 12. I3LANCQUAERT 1981: 3). :lI1d Ihe ul lra
microseopie cyc slruelllre alld binocu lar vision (PAULUS 1972: 3 1). EISEN BElS ( 1989 a. 
b) repo n ed o n the bod)' mass (0.05 - 0. 14 mg) ami the body sW'fa ce in re lation to c limale. 

Spccics dcscriptio ns: STACH 1956 : 22. CHRISTIANSEN & ßELLING ER 198 1: 1075. 
FJELLßERG 1984: 87 (maxillar)' ou tcrlobc). 

RCI11:lrk s: Colour vari ctics of Ihi s spcc ics h:\vc beeil givc n separate n~llncs (SCHÖTJ" 1893: 37. Ll N· 
NAN IEivll 1912: 259. STACH 1956: 26): 

var. vi riduln Reute!". 1892 Wl111 dark longitudinal band on dorsal1argc abdomen. 

var. lcvandcri Reute!". 1892 wil h general light or dark vio let p igment. 

Smil!f/ll/ricles bifldlf.~i Mills. 1934 (90) 

Syn.: SmimJ1Ifrides "ellicill~rer val'. biridus Mills. 1934 (90) 

TOlal Icngth 0. 8 111m in fcma1cs. 0.5 1ll1l1 in males. Background co lour ye llow with Illo rc or 
less blue pigmcnt. occasionally in dark longiludinal stripes: ventra l side pale. 8+8 Olllllla
tidia. C and D small. in males. Anl II wilh 2 ß othr. b l - b5. with b2 small. b2 - b4 Il CX ! 10 

cach e the r: Ant ITI with lip o f c I broad and nat o c2 ncar c3 (Fi g. 76). Ant IV in fcmales wi lh 
7 - 8 subscgmcnts allel inlcrmedialc annulnlions (Fig. 77). Seta 01' Tita III organ Ihick. bifur· 
eate, nOI wingcd (Fig. 78). 
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Claws l and IJ wit h uncerlain inner 100111 . claw 111 wilh ou ler and lal era l lee th ami sen'nle 
poslcri or pscudonychium : Emp I nnd U lanceolalc or wilh basal 100111. Elllp III in males 
pointcd. in fc males splil il1lo 2 . 3. sei dom .. I. branches (Fi g. 78). Sacs 0 1' VT smoolh. Ret 
with 3 se tac. Dens with IlUl11erOliS setae: nbollt 10 inner (the distal 7 long). abollt 19 outer 
(d istal ly in 2 IOWS). 23 al1lerior. and abotlt 42 pos terior SClne. Mtlcro broad. width 1/1 of 
lcngth; shnft brond. in ma les of Nearctic popu lations with outer spinclike projeclion. inner 
anel outer eelges wavy, wlth I I . 16 tee th each. anlerior edge smooth : sela prcscnt (Fig. 79). 

Proporti ons: Length 01' <l nlCnnac : hcad diagonal = 1.3 in femal cs. 1.7 in ma lcs. Ant I : 11 
: 111 : IV = I 1.3 : 2.6 : 4.6 in fcmalcs. 1.5 : 1.8 : I : 2.1 in males. DellS : mucro = 2.5 (in 
fcma les?). 

Type 10calil Y: USA. Jowa. 

Occurrcnce: USA allel C lIl aela (C HRISTIANSEN & ßELLfNGE R. see below). Korea 
(YOS II & LEE. 1963: 9). anel Gcrmany (Sa,xony. Görl it! .. sce below). 

lJio logy: S. bijidlfs occurs on the wate r surface anel in other wet habi tats. In Gcrlllany it 
was fo unel on Ihe surface 01' an aq uarium , apparcnl ly inlroduceel wit h planls or fis hes 
(DUNGER & FR ITZLAR , sec belaw). 

Spcc ics deserip'ians: FOLSOM & MILLS 1938: 250. CI-IR ISTIANSEN & IlELLINGER 
198 1: 1078, DUNGER & FR ITZLAR 1986: 47. 

Rcmarks: S. bijidll.f rcscmblcs S. pl'"icillifer in the stl'UCl urc of female Emp 111. in thc male antcn nac 
(sec bc low). and in thc broad shaft of mucro. Sinec 1hl! GerIlliIn populalion d id 1101 show Ihe spi nclikc 
projcclion of Ihe ma le mucro. and s inec thc Tila 111 org:Ul ge nerall y varics, Ihere is a elose similaril )' 10 

S. fJi'lIic: illifer . Thcrc forc. Ihe suhspcc ics status of Ihi s [:I .'\on SCCIllS [0 be rarrte t. 

SlIIilllllllrides biwC/e Yosii. 1970 ( 12) 

Total lenglh 0.5 Illm in fcmalcs. 0. 3 111m in males, eolom pa le vio le!. dorsal1 y darker. Eycs 
not elcsc ri bcd. Ln mn lcs. I\ nl 11 with Botin and BI. b l . b5. with b2 • b4 Il ex t 10 cach olher: 
An! 111 wit h 3 small e lements Ilcar c2 (Figs. 80, 8 1), An! IV in fe malcs with 4 subscgmcI1Is. 
length 01' basal o lle = 1/2 Ant IV (Fig. 82). Sela 01' Tita In organ willgeel wi lh I or 2 leeth 
(Fig. 83). All c laws slcndcr. wilhout inner 100th . claw J with bnsal lateral leclh. Sacs or VT 
in fcrnalcs with 4+4 round tubcrclcs (Fi g. 84), in males sllloolh. Rel \V ith 3 se tac. Dens with 
relati ve ly fcw se tae: abOUI 6 inncr. 11 Guter. fonnula 0 1' :lnterior se tac 2.3.3.2, 1,1.1.1 . anel 
abollt 15 poslCrior se lae. Mucro broacl, all eelges \V a"y wilh abollI 10 Icelh each: seta prescill. 
long (Fi g. 85). 

Proportions (mensurcd in fcma lcs): Length 0 1' antCllnae : hcnd diagonal = 1.4. An! : 11 
: 111 : IV = I 1.3: 2.6 : 4,3, Subsegll1enls of Ant IV = 3 : 1 1 I . DellS : Il1Ucro = 2.3. 

Type 10cal ilY: Jnpan. Fuj igasak i. shore 01' Lake ßi wa. 

Occurrencc: Known onl y from the type localil y. 

SlIIillTllllrides cnu.:imlls Axclson. 1905 (792) SCIl SU Stach. 1956 (33) 

TOlal Icnglh 0.5 111m in fcmalcs. 0.25 111m in males . Background co lour whil ish yc Ilow. 
vent ral side dark viole!. !arge abdomen with dark violet crosslike figure (Figs. 86a, b). 8+8 
olll ll1nl idi;;J.. C alld D small. 111 ma les. Ant 11 with 13 00 hr ;;J. nd BI. bl . b5. with b2· b4 Ilex t to 
each other: Ant I1I with sIllall element near c2 (foig. 87). In femnlcs. antennae shoner than 
head diagonal; Ant 1.1 as shon as Am I anel with 2 long dorsa l serac; Aill IV undi vidcd anel 
not annu lalcd. C laws wilh 01' wit hout inner toul li anu latera l lecth. Sacs 0 1' VT wilh small 
pap il lac, 
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Re! with 2 sclac. Dcns with many sc tac, but not cxaclly dcscribcd. Mucro moderately broad. 
width 1/3 o f Icngth ; inner and Duler celges crcnulalc. inner wilh 8 • JO Icc lh . QUler smooth : 
an lcrio r cd ge smoolh. not cx tcnding 10 ti p; sela prcscnt. 

Proportions: Lcngth of 3ntcnnac : head di agona l = 0.8 in fcmales. An! I : n : rn : IV = I 
1 1.5: 3.2 in fcmales. 1.5 : 1.2 : I : 1.6 in males. Dcns : I11UCro = 2.5. 

Type locali ty: Fin land. Östcrbottcn and Lagoda-Karc li a, the latter IlO\\' in Russia. 

Occurrcllcc: Tcmpcratc regions of Europe: known from England (GOTO & LA WRENCE 
1964: 10), N Swedcn, olher sitcs of Finland :lIld NW Russia (L1 NNAN IEM I. see bclow), 
Lithuania (SU KA ZKIENJE 1970: 104). Poland and Ukrainia (STAC H. sec be low), Slol'akia 
(PACLT 1959: 343), and Austri a (CHR ISTIAN 1987: 53). 

Biology: S. CrtlCill lilS is rare and li ves near open waters up to 1420 111 alt ilUde (Austria. 
FRANZ & SERTL-ß UTSCHEK 1954: 634). 

Species desl.:riptions: L1 NNAN IEl\'1I 1912: 257. STACH 1956: 33 (male). 

Rcmarks: Some orig. observ. from Ihe types are actclcd. The spec imes discribcd by IONESCU ( 1915 : 
495 ) from Romania scem (Q be long 10 Smillflll/rides I/Ia/mgrclli as Ant I and ]I 01' the fcmalc diffcr in 
lengtb. 

Sminr/wrides illlleq//C/lis Börner. 1903 sensli Dallai. 1973 (540) 

Tota l lcngth 0.6 mm in femalcs. 0.4 111111 in males. Colour billish violeL vent ral siele pa le!'. 
6+6 ommat idia. C anel D missing. In males. Am 11 wilh 8 0thr and 8 I. b l - b5. with spine
like seta on an!c rior side (= b2 of S. sexoc//fC/lI/s?) alld shon spine poslerior to b5 (orig. 
observ .. not visible in Fig. 88): Am ITI wit h e2 ncar c3 and 2 long processes betwcen el anel 
c2 (Fig. 88). Anl rv in females wilh 5 sll bsegments wi lhoul intcrmcdialc annulat ions. thc 
basal subscgmel11 being Ihe 10ngcsI (Fi g. 89). Claws wit h inner 100tl1. sevcral shon. basal 
Iceth , alld sOlllctimes with tllniea. Sacs 01' VT slllooth . Rel with 3 sc tac. DcllS with relati vc ly 
few setac: about 5 spinelike inner. abolI! 6 Oll ter, formuhl 01' antcrior setae abOllI 
2.3.3.2. 1. 1. 1. abou! 20 posterior sctae. MlIeJ'O Illodcra!c ly broad but distally narrow. i. c. al1 
edgcs shoner than thc whole length : inner cdge with abollI 8 rough tcc th . outer cdgc 511100lh 

wi lh a middlc 1001h. anterior cdgc narro\\! alld S11100I h: sCla prcscnt (Fig. 90). 

Proportions: An! I : n : rn : IV = 1 1.3: 2 : 4.6 in fc males. 1 : 2 : 1.2 : 2 in males. Sub
segments 01' Anl IV in fc males = 3 : 1 . 1 : 1 104. f)ens : 1l1uc ro = 2.2. 

Type localil y: S Ita[y, Sicil y. Palcrmo. l30tan ica l Garden. lInder a fl ower pOl. 

Occurrc llce: Also found <11 anolhcr sile in S ltaly (islc 01' SIJ'Ol11 bo li. DA LLAI. sec belo\\') 
and in Portuga l (Coimbra. GAMA 1964: 232). 

Biology: S. illaeq//(Ifis livcs in l11oisllllOSS and soi l ncar open waters. 

Spccics dcscriptio n: DALLAI 1973: 540. 

Rcmarks: S. iH(lCqll(l!is rcsemblcs S. SCXOCfI/(l/ IIS exccpt ror sli gbt di rrcrcnccs in thc mal c An t 11. the 
fcmalc All( IV. and tbc mltcronaltcctb (orig. obscrv .. leg. DALLA I). 
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Figs. 76 -79 Smilltllllrides hijid/l.\: 
76 Male Alll IJ .md IJ I ]rom anlerior (after MASSQUD & BETSCH 1972) 77 FClna lc All! IV (afK'r 
CHRISTIANSEN & BELLINGER. In l) 7f.. Felllak !ip ofTila 111 (:dier CHI{! STI ANSF.N & 
ßELLINGER 19R 1) 79 DiOcrcnl llI\1CTOIlCS (,rfler eH IU ST1ANSEN & BELLINGER 19R 1). 
Fig .... &0 - RS Smilllllllrid.:s hhl'o!!{:rn cr YQSI] 1970): 
XO Mall'AnllJ -IV J'ruru puslc-rior XI Malc.:Anl 11, t.lc- lai l lrom:ullc-rior S2 Fc-llwlcAII! IV X} -]"ipuJ 
Tila 111 X4 VT X5 Mut.:ru. 
Figs. SIl- &7 Smimllllridcs Cruci(l/ II.~ Rlla, h PigmcnI:uinn o rpalc ami da rk s]lCc imclls (ancr 
I,INN,\ Nlr·:MI 19 12), R7 M;rlcAnI li-lV rrolll]loS!crior(:lfierSTAC"H 1950). 

4 1 
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S1I1ill tllIlrides II/allllgrelli (Tullbcrg. 1876) (30): Ägren. 1903 ( 16 1) 

Syn.: SII/;mll/l/'//s II/aflllg renii Tu l1 bcrg. 1876 (30) 

Sill i III/IIII'II .\' e/egwllullls Reuter, 188 1 (204) 

Sl1Iy"!lJ/{f//S socialis Folsolll. 1896 (446) 

Smimll/lrides ludovic;alllfs Folso l11 & Mills 1938 (244) ae! partcl11 , CI-IR ISTIAN
SEN & BELU NGER 198 1: 1066 

TOIal Icngth 0.6 111m in fcmalcs. 0.3 1ll1ll in males. Background colour grcy-ycllow with 
violei pi gment whi ch vari cs grcatly. dorsal siele ohen violel 01' with longitudinal violet 
bands. 8+8 ol11miltidi a. C anel D small er dirricu lt 10 obscrvc. In males. An! 11 with 130lhr alld 
B I. bl - b5, wilh b2 - b4 on separate papillac and b2 near bl: Anl 11 I wi lh c l apically nar
row, c2 ralher long allel nca r c3. and 2 shorl processes near c2 (Fi g. 9 1). Am IV in fcmales 
undivided and wcakl )' annulatc. All claws with weak inner toot h. claw 111 with lateral teelh 
parti cul arly on pos terior side. Sacs 01' VT sllloolh. Rel wilh 2 or 3 selae. Oens with s lighl l)' 
increased !lumber 0 1' setae (sec also NA YROLLES 1990: 4 1): aboll I 5 inner. about 14 outer 
(dista lly in 2 rows), 18 anterior. abollt 23 pos terior selae. ivlllCro moderate i)' broad. width 1/3 
01' Icngth : in ner and outer edgcs brom!. wav)'. inner with rough tee th . Oliler 110t ex tended 10 
tip . antcrior cdgc wavy or sl11ootl1: sela presellt (Fi g. 92). 

Proponions: Lengl h 01' an tennae : head diagonal = 1.25 in females. 1.5 in males. Ant I : I1 
: 1lI : IV = 1 1.4: 2.7: 4.8 (also 3 01' 4. ori g. observ.) in remalcs. 1.3: 1.9: 1 : 2. 1 in males. 
Oells : 1ll1lCro = 2.4. 

Type localit )': Arctic Is lands. i. e. Norw41)'. Spi tsbergc ll . and Russ ia. Novaya ZC I11 I)'a (nol 
derined). 

Occllrrellce: Holarctic: in the Palaearc lic rangi ng frolll North Africa (TJ-I1I3 AU D & MAS
SOUD 1980: 545) 10 Ihe High Are li e (sec bclow). 

Bio logy: S. lI1almgreni is widcspread and COllllllon on ,md near frcsh wate rs and ncar the 
seashore (OÜRKO P 193-l: 509). also in wel moss al1(l soi l llp 10 2600 m altillldc (Francc. Ihe 
P)'rellccs. CASSAGNAU 196 1: 211 ). Tcmperaturc prefcrence is 13.6° in Ihe Arelie (BA· 
BEN KO 1993: 43). where the ani mals are :teli ve during the day (KRI STENSEN & 
VESTERG AARD 1975: 2 1). Chromosomc number (n = 5. ßRUMMER-KO RVENKONT IO 
& SAU RE 1969: 50). gUI eontent (KRISTENSEN & VESTERGA ARD. sec abo\'e). postem
bryonal developmcllt. eourlship. and spenn transfer (OLA ICQUAERT 198 1: I. BLANC· 
QUAERT CI a i. 198 1 b: 387) ha\'e also been describcd. 

Specics descriplions: LlNNAN IEM I 19 12: 254. STACH 1956: 27. PAU SSA 1960: 392. 
CHRI STIANSEN & ßELLINGER 198 1: 1085. rJ ELLß ERG 1984: 87 (maxilla!} ouler 
lobe). NAY ROLLES 1988: 10. 1990 a: 14. 1990 b: -11. 1991 b: 60 (ehaclolaxy 01' cxtremi
ti es). 1989: 243 (ontogeny 0 1' ehaelotaxy). 

Remarks: It is nol ccrtain whcther the Palaea rctic and Ncare lic specimcns or S. malmgrcl/i arc con· 
spcci ric. sincc Am 11 and 111 or the males dirrcr in detail (in !he Nearclic. Anl 11 set ac b2 . 4 are nex! to 
cach olher. CHRISTIANSEN & BELLINGER. sec above). Scvcra l co lou r varict ics or Ihi s species ha"c 
been givc n separa te names wh ich are nOI rcpe<lled here (see STACH J 956: 31). 
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SlIIilllhl/l'ides mOl/l/ iali Massoucl & Bctsch, 1966 (577) 

Totallength 0. 35 mm in females . 0. 18 Ill ill in ma les . ß ackground co lour whi tc with pa le 
b lue tim. 8+8 o mmatieli a, di ameter o r C anel I) 1101 cl esc ri bcd . In males, An t I] wit h Botin 
a ncl BI (7), b l • b5. with b2 . b4 nex t to each o ther: Allt 111 wit h minute e lements near c2 
(Fig.93). Anl IV in fcm<l lcs uncl iv idcd, s light ly <l nnU lale. T ita rn o rgan wilh winged sc ta 
(Fig. 94). A ll c laws s lendc r. c laws l and n wilh inne r too th, c law [[J only w ith lale ra l teelh 
wh ich poste ri orl y form a scrrate pscudonychiu11l. Sacs o f VT with fcathc rcd papillac 
(Fig. 95). Re t longilUdina ll y sp lil inlo 2 late ral pans. \\I ith I sC la each, I)ens with sli ghlly 
increased nu mber of SClae: 3 inne r. aboul 9 oute r. fo nnula 01' amcrior sclac 2.3,2.2. 1. J. J. J. 
and abolll 22 pos lcri or selae. M ucro narro\\'. all ecl ges wavy and eX lcnding 10 li p. inner celge 
may lu ve rough Icelh : se ta prese l11 (Fig. 96). 

Proportions nol dcsc ribed . 

Type loca lit y: Franee, Fo rel dcs Landes , Canal de Sangui nel. in sands be low 30 cm 01" 
rresh wa te r. 

ü ceurrcnce : KnowJl onJ.y I"ro m Ihe typc loca li t)'. 

Bio logy: Thc habi lat 0 1' S. 1I /OIIIIiori is ve r)' s trange. T hc spee imell s we re co llectccl by 
washi ng the sand through a plank to n ne t. and ,hus are be lievcd to live inte rstitiall y. 

Rcmark s: The strong set ae or male Am IV. whieh are dirce ted loward s Anl ]11 and wen; strcsscd 
upon in the origi n:l l description . are also found in other spcc ies (c. g. in S. sexoclI!oIIlS). 

SII l ill tlll/rides plIrl'l r! lIs (Krausbaue r. 1898) (497) 

Syn,: SlIIillfhf/I'I/S parvlI llIs Krau sbauer. 1898 (497) 

Smilllllllrides qllillqll efill eM//s Gisin, 1943 ( 179), G IS IN J 946: 222 

Smillfllllrides qllil1qllearriclI/a!lIs G isin. 1944 (30) . G IS IN 1960: 269 

SlI1il/fhllrides a!p illlls Cassagnau , 1960 (407 ). CASSAGN AU [965 : 358 

Tota l Icngth 0.55 nun in fema les, 0. 3 111 111 in males . Co lom pa le vio le!. 8+8 ommatid ia, C 
and D sma ll o r mi ss ing (orig. obsc rv,). In males . Anl 11 \\I ith 13 01 111' and BI , b l - b6, wilh b2 
seta like . b3 . b5 Ilex! 10 each o the r. b6 s l1100lh allel spine likc, [ short spine posterior 10 b6 : 
Anl m wilh c2 alld 5mall e lements in middle pos it ion (Fig. 97). A nt fV in females wit h 5 
subsegmcnts, thc basal one be ing the lo ngest (Fig. 98). C laws l and U with inne r looth. all 
c laws with I pair o f late ra l teelh. tu ni ca nol a lways observed. Sacs of VT sllloo th. Rel with 2 
· 3 setac, Dcns wlth re lati ve ly few setac: 4 inner (with Ihe distal 3 sp ine likc). aboul 70ute r. 
formu la 0 1' anteri or setae 2.3.3, 1.1.1.1. and aboul J 7 pos te rior se lae. Mucro broael lrough· 
shaped, wid lh 1/301' Iength : inne r edge with 8 tec th and ap ieal sp ine . oute r edgc with broad 
ap iea l plate and toolh be lo w Ihe lip, alll crior cdge narro\V ami enli re extcnding 10 lip (Fi gs. 
99, 100); sela general ly miss ing. in large I"cmalcs prescnl (CASS AG NAU 1965 : 358). 

Proportio ns: Lenglh 0 1' a ntennae : hcad diagona l = 1. 3 in females . An l I : n : Ul : IV = I 
1. 5 : 2.7: 5 in f"cmales. Subsegments 01' Anl IV in fcmales = 2 : I I I 1.7 . I)ens : Ill uc ro 

= 2.5. 

Type loeality: Ge rman y, Weilburg/Lahn. on puddies in I"orcsts. 
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Figs. RR - 90 Smimllllrides inaeq lllllis( aflcr DALl.i\I 1973): RR Male Anl 11 am! 111 fmm :lI1lcrim 

89 Fcm:ilc All! 111 :IIIU IV 90 Mw.;ru frum inner siclc. 
Figs. 91 · 92 Smilllhurides IIwfnJJ.~r'!Ili: 9 1 Male An! [I :LI1d JIJ Jrolll posterior (aller STAC H 1956) 
92 ~'I ucro from Du ter sille (:Ificr GJS IN 1960), 
Figs. 91- 96 SmimJmrides 1/l00/llimHalkr l" IASSO l l D & HE r SCH Il)(i6): 93 Male Am froll1 
poslcrior 9·1 Ti!.:! 111 organ, 95 VT, 96 Mucroncs. 
Figs. 97 - 100 Sminill/lrides {JOl'I'lI flls: 97 Male Anl [J ,Lllol li (a ller M URI'HY 1960) % FCllIalc ;\111 
I V (after NOSEK 1962) 99 Mucro frolll poslcrior (a ft er FJELL I3 ERG 1980) 100 Mucro from innt:r 
sille (after GISIN 1960). 
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Oeeurrenee: Europe; from Island (BÖDV ARSSON 1967: 257) and N Norway (FJELL
BERG 1988: 15) S 10 former Yugos lavia (c. g. CV IJOVIC 1976: 11 6), and W 10 Ircland 
(BOLGER 1986: 209) and Portugal (conlincntal allel Madeira, GAMA 1964: 232, 1986: 43 
respec ti ve ly), not reported from Ilaly. Thc rccord from Indi a (YOSLI 1966: 39 1) shmild be 
eonfirmcd. 

Bi ology: S. paJ'vlflus is not frequent. it li vcs near anel on fresh waters. in wel moss and Iit
tcr up to 2600 m altilUdc (France, Ihe Pyrcnces. CASSAGNAU 196 1: 160). Postcmbryonal 
developmell l and sperTn transfer have been desc ribed (BLANCQUAERT 198 I: I. BLANC
QUAERT cl nl. 198 1 b: 387). 

Speeies deseriplio ns: KRAUSBA UER. 1905: 53 (redeseripl ion) , G ISIN 1944 : 30. MUR
PHY 1960: 57. 

SlIIil1rhllrides pellicillifer (SchMfer. 1896) (2 11) 

Syn.: SlIIillr/I/II'IIS pellicillifer SchUlTer. 1896 (2 11) 

SlIIi;lfhuJ'ides pallfialli Denis, 1936 (127) 

Total lengtll I 111m in females, 0.3 mm in males. Background eolom whitish ye llow, large 
abdomen ohen with late ral violet band. 8+8 olllll1atidia, C and 0 small or mi ss ing (orig. 
observ.) . In males, Anl n with 2 801hr, bl - b5, wil h b2 small. b2 - b4 neXI 10 each olher; 
Anl W with li p of c I brand and nat, c2 near e3 (Fi g. 101 ). Ant rv in re m~des wilh 7 subseg
IllcnlS anel inlermcdiatc annulations, distinclly subsegmented onl y in adults (Fig. 102). Seta 
01' Tita 111 organ strong ly winged, bifu rcate (Fi g. 103). Claws I allel 11 wilh uncert ain inner 
(Ooth and lateral teeth. claw m wit hout inner loot h bu t with I pair or di stal lateral tecth and 
senate poslcrior pselldonychiulll ; Emp l and 11 lanceo late, Emp rII in males po inled. in l"e
males spli l in (O 5 - 6, sc1dolll 4. branches (Fi g. 103). Sacs of VT sl11oolh. Rct with 3 sctae. 
Dens wilh IlUIllCroUS sclac: about 8 inner (wilh the dislai 7 ones long), about 23 ouler (di s
lally in 2 rows). 23 <l lllerior. alld aboul 43 postcrior se tae. Muno broad, width 1/2 of lellglh 
(in males narrower); silan broad and irregular, all cdges crcnulale. inner eelge with 9 - 10 
teelh, outer cd ge narrower anel shorter wilh apieal 1001h, anterior cdge emire; seta prescnt 
(Fig. 104). 

Proportions: Length 01' antcnnae : heael diagonal :::: IA in femal es. Anl I : 11 : III : IV = 1 
1.2 : 3 : 5 in females. Dcns : J1111 cro = 2. 

Type 10c<!lil y: Gcrmany. ßremen-Vcgcsack. small pone!. 

Occurrcnce: Cent nll Europc: from Finland (LI NNAN LEMI 1912: 253) anel Lal via (GRI N
BERGS 1974: 47) E 10 W Russ in (Moseow. STACH 1956: 43). S 10 Romania (G ISIN 1960: 
266), allel \V 10 Austria (CHR ISTIAN 1987: 53). Gefmany (also found in Schlcswig
I-I oisiein. ori g. observ .. leg. BRETFELD. and Saxony, SCI-IULZ & DUN GER 1995: 16), and 
France (GIS IN. sec above). 

Biology: S. pellicilliJer has rarely bee il fou nd near and on fresh \Vaters. 

Speeies deseriplions: BÖRNER 190 I: 92. STACH 1956 : 38. 

Rcmarks: S. penidlf l/er rcscmblcs S. bI/hilI.\', scc abovc. 

Smilllllllrides porC/lll obillS Yosii. 1970 ( 10) 

TOlal lenglh 0.6 111m in fema les. 0.3 !lllll in malcs. Background co lour pale vio let, large 
abdomen \V ith c1arkcr horizontal band. 8+8 ommaticlia. reductions not dcscribed. In males, 
Ant n with Both r (7) and 8 I. bl - b5 but b4 rniss ing (Fig. 105); Anl In with e2 ncar c3 . 
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Am IV in fcmalcs wit h 4 subscgmcllIs, the basal olle bcing thc la ngest (Fig. J 06). C laws in 
males witllOut tccth. claws l and 11 in fcmalcs with inner loolh anel small lateral [celh. daw 
tu wit hout inner !oolh but with scrratc pscudonychiull1 (Fig. 107). Sacs 01' VT with 3 - 5 
pairs 01' slcndcr papillac. Re! wilh 3 sclac. Dens with slightly incrcascd !lumber 01' selac; 3 -
4 inner (spincli kc), aballI 11 euter. fonnu la 01' <lntcri oJ' setac 2,3,3,2, t . l.l.\. and abaul 22 
poslc rio r se tac. All edgcs 0 1' mucro wav)' with aholl t 10 lCClh each. inner cdgc broadcs t: sela 
prcsent (Fig. 108). 

Proporti ons: Lcngth 0 1' anlcn nac : head diagona l = 1.6 in fcmalcs. An! I : U : 11 1 : IV = I 
1.2 : 2.4 : 4 in fcmalcs. SubscgmcllIs 0 1' A nt IV in fcmales -= 3 : I I I . Dens : mucro = 

2.5. 

Typc loca lit y: Japan, Kyoto, water surface with SplU/gl1l1m. 

Occurrencc: A lso rcport ed fro m NE China (Changchli ll. C HEN & S HIN 1990: 221). 

Sminrll/{rides pselldassimilis Stach, 1956 (43) 

Syn.: Smilll lllf r ides assimilis (Krausbaucr, 1898) se llSu Linnanicmi . 19 12 (265) 

Smil1fJllfrides signaws var. di stincta Li nnanicmi. 1912 (262)? G ISIN 1960: 269 

Total length 0.55 mm in kllla lcs, 0.3 nUll in malcs. eolom grey or morc 01' Icss violc! , 
Ant IV dark vio le!. 8+8 ommat idia. onl y 0 small. In males . Am n with Bo!ln and ß I, b l -
b5. with b2 - b4 nex! 10 each other: An t 111 with c2 in middle pos it ion (Fig. 109): Am IV 
wit h sc"c ra l conslri clions or 4 subsegments. Allt IV in females with 4 subsegllle nt s, lenglh 
of basa l > di stal (Fig. 110). C laws I ami 11 with inne r 100lh and I pai r 01' lale ra l Icelh, c1aw 
m with indi stincl leelh. Apcx of VT wi th a ring o f 5 conica l appendages. Ret with 2 selae. 
Dens with re lat ive ly few setae in 6 long itudina l rows, not exactl y elesc ri bed. Mucro troug h
shapeel. wiclth 0.4 o f lenglh; inner anel oute r celges ereIlulatc, inne r eelge with 8 rough teeth 
and api cai tooth . anteri o J' eelge c llti re ex tending to tip: s ll on sela present (Fig. 111 ). 

Proportions: Length o f anlellnae : hcad diagonal = 1.2 in fc malcs. Ant I : 11 : III : IV = I 
1.7 : 3.4 : 6.2 in females. SlIbscgme nts 0 1' Ant IV in females = 3.7 : I I 1. 7 - 2.0. Dcns 

: mucro = 2. 1. 

Type locality: Poland . Czum y Dunajcc. on Lell/I/a 01' a di lch ncar a peat -Illoo r. 

Occllrrence : Tcmperatc Europe (and Japan? GOUG I-I , sec be low): in Europc from N Nor
wal' (FJELLBERG 1988: 15). E (Q Whilc Russia (STACH 1956: 45). S 10 fo rmer Yugosla
via (c. g. CV IJOVIC 1974: 93), and W 10 Germanl' (Saxonl'. SCI·IULZ & DUNGER 1995: 
16) ami Dcnmark (I'ETERSEN 1965: 320). 

ßio logy: S. pscltdass illlilis lives ncar anel on fresh watcrs, also in peilt-moor (types). but is 
not ab undant. 

Spccics dcscriplion : GOUGH 1975: 650. 

RClll3 rks: S. pselldl/SJimilis is not sufriciclllly known, Nort h Amcrican rccords Illay bc S. II/l/CI/(/Il/(/

m;(GIRISTIANS EN & IlELLI NG ER 198 1: (066). 

SII/il/Ill/lrides selloell; Axelson. 1903 ( 12) 

To tal !ength 0.5 111m in fcmales. 0.25 Illlll in males. Background colour pa le ye llow. large 
abdomen sOl11eti mes with I or 2 pa irs 01' longitudinal vio le! bands. 8+8 o llllllatidi a, C alld 0 
smal\. In males , A nt 11 with Botlll' and 13 1, bl - b5, with b2 - b4 nex t 10 each olhe r; Allt m 
with small e lemcnts near c2 (as in S. sigl/a/lls. sec Fig. 11 9). An t IV in fcmalcs wi th 4 sub
seg mcnts. length 01' basa l = dista l (Fi g. I 12). 



Srnillihuridicla 

102 

106 

107 

110 

Figs. 101 - I O~ Sminthurides pel1icilliJer (~lkr STACH I Y56 ): 101 M~k ,\nl 11 ~l1d 111 frolll :tntcrior 
102 FClll~!":: Anl [V. :t.lInuIali ons \03 Fcm~k lip of Tit~ 111 \O~ Mucro. 
Figs. 105 • 108 Sminrllll/"idcs por(lll/obills (~Ikr YOSl l 1970): 105 i\:lnlc Ant 1 I Irom postcrior 
lOG Femn!..:: An t IV In7 'lipof Ti tn Irr 10:\ Mlicro. 
Figs. 1 OC)· 111 SIIIil/I11IIl"idcs pseudassillli!i.\·; 109 M:lk ,\ 11111 amI [lI (aller GOUGH 1975) 
110 Fcm:tleA nt IV (alkrGOUUH 1975) 111 Mucro lr01llouter sidc (:ttler F.1ELI.BERG 19XO). 
Figs. 11 2 - J J 3 Smill lllllrides schoetti: 112 Fem:!!..:: Ant IV (:tBcr STACH 1056) 113 Mucro trom 
outer sid..:: (:lßcr l:JEl,LßERG J 980). 
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C laws l and 0 with inner and outer tOOlll. claw 111 only wilh postcrior latc rallccth. VT muy 
bc smoolh. Rel with 2 setac. Dens with relative ly fc", setac: 4 inner (J 1 - 3 spinclikc). abau! 
6 üuter, fo rmula of ilnlcrior setac 2.3.3,2. 1.1.1. 1. <l nd ahollI 16 poslcrior setac. lvlucro !lar
ro\\'. lrough-shapcd: inncr cdgc wilh 10 - 15 tccth but apieal 1/4 smooth and nalTOWCr. outer 
allel :tmcrior cdgcs Sillooth. the latte r not cx tcndillg 10 lip 0 1' Illucro; sela prcscnt (Fig. 11 3). 

Proportions: Lcngth of antcnnac : hcad diagonal = 1.25 in fClll il les. An l I : 11 : 111 : IV = I 
1.5: 2.6 : 5 in fcmalcs. Subscgmcnls of A n! IV in fcma lcs = 2.4 : I I : 2. 1 

Type loc i.11ily: Fin land. 

Occurrcncc: Pa lacarctic: froJ1l thc High Arcti c (lecland, BÖDV ARSSON 1966 : 233: N 
Russia. BABENKO & BULAV INTSEV 1993: 14) anel S Russia (STEBAEVA 1976: 124) S 
10 the Med iterranean (POINSOT 1974: 126) and W to Ireland (BOLGER 1986: 209) and 
Portugal. the Azores (GAM A 1992: 47). 

Biology: S. sc//OeIti is abu ndant not on ly near rrcsh \Vate rs but also in 1110SS and Illcado\Vs 
(GISIN 1943: 179. BÖI·ILE 199 1: 39) and nearthe sea shore (STRENZKE 1955: 49). It has 
also bcen found in wintcr (DUNG ER & SCI-I ULZ 1989: 356) and occurs up 10 2260 m 
alt illldc (Aust ri a. HA YBACH 1971172: 17). Postcmbryonal dcvclopmcllI . courtship, and 
spel'lll transfer have been dese ri bed (BLANCQUA ERT & MERTENS 1979: 128. BLANC
QUAEIn 198 1: I). Many biologieal data have been eo liee ted by AG RELL ( 1936. 194 1, 
1948. 1963). 

Speeies deseriptions: L1NNAN IEMI 1912: 267. STACH 1956: 36. DALLAI 1970: 153 
(eu tiele). 

Rcmark s: Thi s abunda lll specks has not yet been cornpletcly dcsc ribed: same lInpublisbcd obscrva+ 
ti ons are th erefore added in thc abovc dcscri ption. Thc colour v:lricties of S . . u:hoefl; havc becll gi ven 
separatc nnmcs (Ll NNAN JEivll 1912: 269): 

vnr. bilineata Axclson, 1903 with 1 pair of dark stripcs postcriorly Oll large abdomcn. 

V'lr. OI'lHlla Axclson. 1903 wit h almos t complclc ly dark dorsa l large abdomcn. 

SlIIill/JlI/rides sexoc/{larll s ß ctsch & Massoud. 1970 (2 13) 

Total ICllgth 0.75 Illill in I'cmales, 0.5 111m in malcs. Colour violet with a few pale spots. 
6+6 olll lllatidia, C and D missing. In males. Ant 11 with Bothr and BI. b l + b6. with b2 as 
short . blunt spinc, b2 + b5 next to cach othcr and ne~lf bl. and with I shon . thin seta postc+ 
rim 10 b6: Am Lll with c2 shon , bcllt. and near c3, anel witil 2 long proccsscs bctwccn c l and 
c2 (Fig. 114). AI1I IV in fClllalcs with 5 subsegments and inlcrmcdiate annulat ions 
(Fig. 115). Claws Wil!J inncr 100th and short. basal Iccth. wi lllOut tun ica (Fig. 116). Sacs of 
VT Sl1loo th. Ret with 3 setae. Dcns with relati ve ly few setae: 5 spinclike inllcr. 9 outer, 
fonnula of anterior set ac 2.3.3.3,2, 1.1. and abollt 20 posterior sctae. Mucro narrow. poin tcd: 
inncr cdge scrratc cxccpt ap ica l 114 , outer edgc slllooth with I basa l and 1 subapica l 100th. 
antcrim edge crcnu latc ,md on ly cxtendi ng to 3/4 0 1' Ill11Cro: seta present (Figs. 1 17. 1 18). 

Proportions (in fcma les): Lcngth of antennac: head diagonal = 1. 35. Ant r : LI : ILI : IV = 1 
I : 2 : 4. Subscgmcnls 01' Am IV = 2 : I : I : 1 1.5. 

Typc localit y: Francc. Essonnc. ßnmoy. cdgcs 01' park lawn. 

Biology: S. sexoclI{allls li vcs on thc surfacc 01' thc lawn and so il togcthcr with Srel/(/cidia 

vio{acclI. 

Rcmarks: Thc specics speci fi c characlcri slic of S . . WXOCII(O I/l J is no t the reduced number 01' omrna+ 
ti dia. sinec olher speeics al so have vcry sl11a11 or di ffi cultly observab le omrnntidia C anel D. but falber 
the Ant 11 and 111 o f thc ma les. S. sexocl/{(l(I/J re5emblcs S. illoequlI{ is c.'(CCpl for 51igbl di ffe renees ill 
the male Ant i!. the fe mal c Aru IV. and the mucronaltccth. 



Smill1huridida 

SlI1illt/l/(rides sigllatlls (Krausbauer. 1898 ) (496) 

Syn.: SlI1il1l/l/(rt/s SigllQtllS Krausbaue r. 1898 (496) 

5l11illl/IIII"I/S assimilis Krausbaue r, 1898 (497) n. syn. 

SlIIil/r!1lIrides krallsball eri Fo lsom & Mills . 1938 (256) 
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To tal length 0.5 mm in females. 0.35 Illlll in males. Background colour more o r Icss vio let 
or ye llowish bro wn with I pair o f longitud inal brown bands dorsa llyon large abdo mcn. 
Only 6+6 dist inet o mmatidia . In ma les, Ant 11 with 13 01In and ß I, bl - 5. b2 - 4 nex t 10 each 
o the r: Ant In with e2 shore lip pointed or c iliate (Fi g. 11 9). Anl IV in femalcs with 4 sub
segments, length of basal = apical (Fig. 120). C laws sOlllclimes wil h small inner 1Oolh, wilh
OUI Iuni ca but with lateral teeth. Ret with 2 setac. DCll s with re lati ve ly few setae: 3 - 4 inncr 
(basa lly thickened), about 9 oute r, formula 01' ante ri or set ae 2,3,3,2, I , I , I, I wi th variati ons, 
alld abou t 15 - 18 poste ri o r se tac . Muero narrow, width 1/30 1' length , tape ring (seen fro l11 
late ral ) or tJ'Ough-shaped (scen frolll postc ri or); all edges cxtencling to tip of muero. inne r 
edge with rough tceth and api cal 1001h , outcr edgc sllloo th or wa"y wi th di stal lamc lla, ante
ri of edge smootl1: scla prescnt (Figs. 12 1. 122). 

Pro po rtions ( in fcmales): Length 01' antennae : IlCacl diagona l = 1.3. Ant 1 : Tl : m : IV = I 
1.3 : 1.9: 4 .3. Subscgrnents of Ant IV = 2.2 : I I: 2.4. Dens: mucro = 2.8 (in males 3.0 ). 

Type localit y: Gcrmany, Weil burg/Lahn, o n puddIes in forests . 

Occurrence : Palacarct ic and Australia? (WOM ERSLEY 1933 : 24 1): in Ihe Pa!acarctic 
from Portuga l. the Azores (GAMA 1992: 47) to S Russi" (STEß AEVA 1976 : 124 ). 

Bi ology: S. SigllOfllS oceurs on small \V aters :lIld in other wet habitats up 10 121 0 111 alti
tuele (S Francc, Montagne Noir, CASSAGNAU 1965 : 349). 

Species dcsc riptions : KR AUS BAUER, 1905: 52, L1 NNAN IEM I 19 12: 265, GISIN 1960: 
269. 

Rcmarks: Thc ditTcring aspCCIS 01' the IllllCro. whcthcr seen I'rom l;lIeral 01' pos lcrioL unitc thc spcc i..::s 
S. (/,I'.l'Imi!is ;llld S .. \·ig l/tIll/s, which wa s dcscribcd or ig ina ll)' olle page berore thc othcr spccics. llnder 
th c latter name. The male A nt ]I alld []] are s irnila r in S . .I'igl1olll .\· ,lnd S. schOt!lfi. Thc abovc dcscr ipl ion 
is mainly bascd o n original obscrv:lti ons from Gcrmany (leg, HÜT J-IER . RUSSELL ) and Engla nd (leg . 
FRAMPTON). S. sig llat//s i n \VOMERSLEY 1939 (222) rcscrnblcs S. psellda.\·.\'im i fi.\· since thc basal 
pan ur fcma lc Am IV is longer tha n the distal. Ncarclic rccords Ina)' bc S. hyogramme 01' S. I/UIC/WI/W 

rai (CHRI STIANSEN & BELLI NG ER 1981: 1066), 

2 

Genus SplUleridia Linnanicmi, 1912 

Syn,: SlIlinlhll rides (Sphaeridia ) Linnanic llli. 1912 (248) 

Asphyrotheca Stach. 1956 (205 ) 

lndotheca Stach. 1956 (206) 

Kcy to the Holarctic spccics 

Male 

Fcma le 

Dens row J: 2+ I setae, antcri or sctac as 2,2 .. 1 

Dens ro\V J: 3+ 1 setac, anteri or setac as 2.3, 2 . . 1 (Fig, (37) 

2 

9 

asiarica Rusck, 197 1 

3 
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3 Ant Il anel JU with acccssory dorsal sCllsil la and numcrOll s name-shapcd spincs 

4 

5 

Am 11 anel ru without these structurcs (Fig. 134) 

Postcri or sielc 01' VT wi th I pair 01' sma ll vcsiclcs (Fig. 136) 

VT with olhcr slruclures 

RCI with 2 SClac 

Rel with 3 - 4 selac 

spinifer (Gama, 1964) 

4 

5 

6 

plllnilis (Krausbaucr. 1898) 

f/mica/(f Yosii. 1954 

6 VT with furcalc poslcromcdian proccss. alHcrior siele wilh pair of low lobes 
(Fig. 126) 

7 

jl//'COIO Dunger & Brclfcld. 1989 

VT wi lh cnl irc posteromedian process. antcrior sidc wilh olher processes 

VT wi th postcrolllcelian process covered by a mcdian blacle (Fi g. 124) 

7 

joliala Brclfclcl. 1997 

VT wilh postcroll1celian process nOI covcrcel by a mcdian bladc . 8 

8 VT witb POSlcroll1cd ian proccss tapcring. antcri or siele witb I pair of lang tapcring 

9 

lobes (Fig. 13 1) ICl/r/'ellSis Dunger & Bretfc ld. 1989 

VT with pos tcroll1cdian process broadcned, antcrior siele with 
short latcral points (Fig. 130) 

( I) Rct with 2 selac 

Rel with 3 - 4 setae 

pair 01' small lobes with 
illfl(l(a Brclfeld. 1997 

10 

(fl1liCOIa Yosii. 1954 

10 I-lead and thora x with normal se tae 11 

spil/ ifer (G al11a , 1964) 

asiarica Rusck, 197 1 

12 

fJlllllilis (Krausbaucl', 1898) 

Dorsal sC lae 0 1' head and thorax Ihickened (Fig. 139) 

11 Dens row J:2+ I sc tae, anlerior seIne as 2.2 ... 1 

Dens row J: 3+ I se tae, anterior se tac as 2,3,2 .. 1 (Fig. 137) 

12 I-Icad frolls wi th all selae (Fig. 133) 

I-lead r rOllS wilhout se1<tc b2, c2 (Fig. 125) 
jl//'cala Dunger & Breifeld. 1989 and IClI trell sis Dunger & Bretfeld, 1989 

Remark s: Tbc femalcs of S. joliow and S. il1j1o/a arc not known. S . .fpil/ijer and S. Il/I/icaw ha"c not 
yet been complctely dcscribcd: somc supplcmcnt:!ry obscrvations havc thcrcforc been extfactcd from an 
unpublishcd kcy of Splwc r idia spccics clabOr<ltcd by D. H. MURP HY. Singapore (R. YOS HII. pcrs . 
comm.). 

Diagnosis of the genus 

TOlal lenglh up to 0.6 mm in remales, 0.12 - 0.35 111 m in males (the smallesl male, Ihal 0 1' 
S. pi/leC/w Brelfcld & Gauer, 1994 from trop ical Brazil, ll1ay be the smalles t adult inscct 
known). eo lom more 0 1' less blui sh grcy 10 reddish with samelimes darker blllc dorsa lly on 
Ihc largc abdomcn: colour se ldom specics specific. ß ody sphcrica l. Body se tne 1l10deralcly 
long and stifL on head alld thorax somcli mes shon anel Ihick (Fi gs. 125, 128); setae of pos te
rior or large abdomcn longer than the others. Th In in males withoLiI ves icles. BOIhr ABC 
fo nning an obtusc angle opening posterio rl y. 8+8 oillmatid ia, C anel D smalJ: cye-patches 
often poorly pigmcnteel and pigment on ly observable in the 6 largc ommalidi a. 
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Figs. 11 4· II R SminlhllridL's s~·.1:(Jclllallls (:Ln(.·r BI ~ ISCH & M.I\SSO IJIJ 1970) : 
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11·1 Male Anl [I :lud II[ from :lILlcriu( 1 [5 Fcmalc Allt rv 116 l'ip of I'i l:l I1 [ 117 Mucro from 
poslcri or 11 S M ucro IrOlU uul",r sidc. 
Figs. 11 9· 122 S'milllhllrides signfll ll.o;: 
119 Malt: Am [\ :LIld JII (urig.) 120 FCllw)t: Anl IV (aJicr KRAUS HAUER 19(5) 121 Mucrt) !rot!l 
ouler sille (urig.) In Mucrn frmn poslcrior (orig.). 
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Ant U and W in males weakly modified (Fig. 134) with a long spine each (se tae bl , c3), a 
fe w do rsa l sma ll spi nes o r selae, and seve ral long sensilla. Anl IV in bOlh sexes lIndi vidcd. 
Tita m (Figs. 132, 135) in fe males with more or less serral e sei ac IUpi . IV"i; in males with 
normal set ac o r selae rI pc. rIlpi . IVpi. o r also o thers. mod ificd in lo Ihi e k o r scrrat e setae o r 
bladelikc sLruc tures (in Ihe lropics o f Sout h America ), wh ic h arc a ll spccies spcc ifi c. T ita rn 
organ mi ss ing. C laws I allel 11 Ill orc slender Lhan claw W . I inllcr anel a fc w laL cral tceth ma y 
occur. Emp 1 anel I1 wit h lamc l1 ac narrow allel filam cnts lo ng, Emp 111 broaclcr allel filame nt 
shon: filamc nts somctimes kno bbcd. YT in malcs with elilTcrc llll )' dcvclo ped. spcc ics spc
c ific proccsscs : in fc malcs with on I)' 1 s l11a ll pair o f pos teri o r vcsiclcs (as in Fig . 136): al
ways wit h 1+ 1 se lae . I)CllS wi th a so ft basa l inner proccss, in mos t spcc ics row E:4+ I sctae , 
1;3+ 1, an tcrior se lac 2.3.2 .,.1: sctac E I and 11-3 thi ekc ncd, P3 and J4 va rying from thin to 

IOta l loss (Fig. 137), se ldo lll morc o r rcwcr sctae. Mlic ro s lclldcr, innc r postcrior cdge differ
e ntl y sen·ale. ouler s lllooth , tip narro\\' 0 1' widened ; wi tho llt a sc ta (Fig. 138). 

Oecurrcnce: \Vo rl clwide. 

Desc riptions of the genus: LI NNAN IEM I 191 2: 248. STAC H 1956: 46. MASSOUD & 
DELAMA RE DEB OUTTEV[LLE [964 : 85. MUR P[·[Y [966: 69 . IlETSC H [980: [37. 
CHR[ST[ANSEN & IlELLI NGER [98 [: [067. DUNG ER & BRETFELD [989: [I. BR ET
FELD & GAUER [994 : [32. ßRETFELD [995: [5. [997: [. 

Type specics : SlII illth/l/"/fs p/fllli/is Krausballer. 1898 . 

Remarks : The type spec ies !las LLsuall y beeil d isting ui shed worldwide. Followi ng the papers of 
MASSOUD & DELAMARE DEBOUTrEVILLE 1964 and MURPHY 1966. sevcral new spec ics havc 
been deser ibeel eluring the la st years conccrnin g in partieul ar the struclUrcs 01' VT anel Tita 111 of thc 
males: thc fcma les of many spec ies do nol d iffe r. Thi s lllcan s that al l rccord s o f Ihe type spee ics musl 
bc eonfirmcd relatce! to ma les 01' Ihe definit ion givcn below (accordin g 10 BRET FELD 1995: 18). 

Diagnosis 01' the Palaeal"ctic species 

Sphaeridia asiatica Rli sek. 197 1 ( 132) 

Fcmalcs: T o tal le ng th IIp 10 0.4 111m. Selae 0 1' head and tho ra x 01' normal fonn. Set ac lIIpi 
anel IVpi o f Tita 1.11 wi th I o r 2 small basa l spi nes. Rel and furca as in males. 

Males: TOlal leng lh up 10 0 .3 mm. Set ac o f hcad anel tho ra x 0 1' no rmal fo rm. Tita m sela 

ITpe furcatc with equal branches (Fig. 123), se lae m pi and IV pi no rmal. VT wilho lll spec ial 
proeesscs. Re t w iL h 2 setae . De ns with fcwcr selae than in o thc r species, row 1:2+ I sc tae, 
antc ri o r se tae 2.2 .. . 1. M ucro s le nel er, inne r edgc sen'ale, oule r 5111001h. 

Proporti ons: Lenglh 0 1" anlennae : heacl diagonal = 1. 3 in males . Ant [ : n : [11 : [V = [ 
: 2.5 ; 1.4 : 4. 1 in males. De ns : IllUcro = 1.8. 

T ype loealil y: Tro pical SCh ina. Canlon. Shun-te . in a nes t o f Copitermes s p. 

üccurrcnce: A lso l"ound at another sit e in S C hina (Canto n. I-Is in -hui. R US EK. see abo"e) 
anel in the Palaea rcli c (NE C hina . C hangchull. e HEN & SI-I IN 1990: 221). 

Bio log)': S. asiarica has bec ll f"ound in S China in tc rmitcs nests. in N E Ch ina in thc so il of 
coniferous fo rests. 01' marshland. and fa nn land. 

Rcmarks: Thc th idcncd tip of the Bothr of the original dese ript ion is an ani fact (orig. obscrv. of Ihc 
type). 
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Fig. 123 Sphai!rid;a ClS;atica, Tila [JI of male (:dkr RUS EK 197\). 
~ig. 124 ,~i}lJ(lerid;(t folium, TlIalt; VT fTllll1 poslcrior (aOcr !-IR] ': 1"~EI. [) 1997). 
Figs. 125 - 126 Splwl!rid;alim:O/a (;!lier DUNGE\{ & HRETFELD 1%9): 

k 
d 

125 

126 

125 Male hcad , scla l rtlWS ;1. b, c. J or Irons. sclac of cyc-palchcs. aud sela1 pair] ami 2 11 1' dors;d head
had: 12(1 M:llc VT Ihm 1 pnslcrior. 
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Sphaeridiafo/iara Brclfcld , 1997 (4) 

Only I male know il . Lcngth 01' heael 105 P 111 . I-lead. thorax, alld Tita JII wit h normal sclac. 
VT poslcriorl y wirh broad median shicld allel strongl)' roolcd. median process. laterally 1 
pair of oblique, th iek processes. :md I pair o f braad, poinlcd. Icaflikc blades (Fig. 124). 
Furca as in S. pUlllilis. 

Proport ions: I)cns : 111 11Cro:= 2. 

Type locali li y: Algcri a. e hrea, ll ndcrgrowlh 01' open Cednts ol /al11ica rares! al 1500 111 al 
lilUdc. 

Sphaeridiajl//"cata Dunge!" & ßrctfcld. 1989 (7) 

Fcmalcs: TOlal lcnglh 0.3 Illlll . I-lead frens without sc tac b2. c2 (sec Fig. 125). al1 sclac 01' 
normal form. Ti ta Ul with sctac IIIpi anel IVpi smooth or scrratc. Re! anel furea as in males. 

Males: Total Icnglh IIp 10 0.27 I1Ull . I-I cac! fro ns wilhout seine b2. c2, dorsal head SC laC 
thickcncd (Fi g. 125). setae 01' thorax short and onionlikc. Ant II ami m as dcsc ri bcd for 
gcnus. Ti( <1 UI se(a Upe long allCl kllobbcd (sce Fig. 129). Ill pi :Hl el IVpi normal 01' slightly 
scrra(c. VT wi (h 1 forked anel papill alc pos tcromcdian process. anel 1 amcrior pair 0 1' low 
processes (Fig. 126). Ret wi(h 2 se (ac. DcllS 11S describcd for genus. Mlicro slenelcr. inner 
edge wllh many teeth, !ip as a round cap. 

Type loea li l)' : Genllany. Thuringia. S 01' Jcna. grass slopcs ami bushes (Onobrye hido
Brome!ulll alld Viburno-Cornelum) 01' Leutra va lley. 

Oecurrence: Also found in Germany ncar Jena in anolhcr Onobrychido- Bromctum. in E 
Slovcnia (Brczice. mcadow Ilcar Sava ri \'e r) (DUNG ER & BR ETFELD. scc abo\'c). ami in 
Russia (ncar Irkll!sk. meaelow wi th lJesclw lllpsia caespirosa. J3R ETFELD 1996: 209). 

Bi ology: S.j/frcma prcfers se mi-xerophi lc habitats. Il was co llcc tcd by pitfall traps. 

Splwcridia inj7aw Brclfcld. 1997 (6) 

Only males known: I-lead frons without sClne b2, c2 (as in Fig. 125), SClae 01' dorsal head
baek (sec Fig. 125110. l and 2) 0 1' dilTcring form: outer setae (pai r 2) swollell in the midd le. 
in ner (pair I) long allel straight (Fig. 127): olhcr sC lae 0 1' normal form. Selae 01' thorax short 
allel strongly thickened (Fig. 128). Ant 11 with short se tae instead 0 1' shor!. dorsal spines 
(eomparc Fi g. 134). Tila m seta II pe long. slcnder. and knobbed: Ill pi wi th fcw small (ecth; 
tVpi with I basal tooth (Fig. 129): in I malc tccth of thesc last se tac hardly obscrvablc. VT 
wilh I th iek and apiea lly broadcned poslcromcdian proccss. alld wl th I pair 01' smal l ami soft 
amcd or processes. euch 0 1' thc latter with latcra l blunt point (Fig. 130). R CI wilh 2 se tac. 
Dcns ns dcscribcd fo r genus. ivluel"O with vcry sIllall tcelh. 

Type locali! y: Spain. Balcnrie Islands. Minorca, S ofC iudadela. Pillus rorest. 

Oecurrcllce: Known only frolll the type loeali! )'. 

Biology: S. illj7aw was co llectccl by eo lom traps. i. c. it li ves Oll the so il surfaee. Whcthcr 
it also occurs wit hi n (he so il IS unknowll . 
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Splw cridia IC II/rensis Dunge!' & Bretre ld. 1989 (3) 

Fcmales: TOlal lenglh up [Q 0.36 111m. I-lead rrons without seI ac b2. c2 (as in Fi g. 125). all 
sc tae of no rmal form. Ti la 111 with setae rIlpi and IVpi serratc. Rel ami furea as in males. 

Males: TOlallcngth up to 0 .28 111 m. I-lead I"rons witholl l sctae b2, c2, (as in Fig. 12 5). dor
sal head sclae anel those o f tho ra x th ickened . Ant 11 and ITI as described ror gcnus. Ti ta 1I1 
SCHI IIpe long alld knobbed (as in Fig. 129), Ill pi and Npi normal. v'r wit h I conica l pos
te romcdian process, 1 latera l pai r 0 1' low. and I anterior pair 0 1' long, tape ring processcs 
(Fig. 13 1). Re! with 2 setac. Dens as desc ribed for genus. Mucro s lc lldc r. inner cd ge with 
many teelh. ti p as a round cap. 

Type locality: Germ<ln y. Thuringia. S 01' Jena. xcrolhcrmi e grass s lo pcs (Epi pacti s
Scslc ri clum) o f Lcutra va ll ey. 

Occurrence: Also found in N Russ ia (arc tic tund ra 01" Ta imyr Peninsu la. FJELLß ERG in 
li t 1. ). 

ßio logy: S. lelflrellsis sec l11s to bc xe roph ile. The typcs werc collec ted by pitfa lltraps. 

Spllacridia plI/llilis (Kra usbaue r. 1898) (495 ) SCIl SU I3relfe ld. 1995 ( 18) 

Syn.: 5111illllllll"ll.l" p lI/ llili.\" Krausbauer. 1898 (495) 

Sminlllll r ides pllluifio Hörner. 190 I ( 138) 

SlII i lllllll ride.\· gfO/)O.HfS Axelson. 1902 ( 109) 

Smimfl/lride.\· plIlIlifis Axclson. 1907 ( 133) 

Spllaer idia fJ lllll ilio Agrcll. 1934 (233) 

Smimll/{rides (Splwcridia ) millilllllS (SchÖlI, 1893 a) scnSlI Pac lt. 1959 (63) 

Fcmalcs: Total length up (Q 0 .5 mm. Sctac 0 1" head alld thorax 0 1' no rmal fo rm. a ll head 
selae prcsen t. Ti, <} III wit h se lae Ill pi and IVpi sc rrate (Fig. 132). VT. Re!. and I"urea as in 
males. 

Males: To tallcng lh 0. 18 - 0.24 Illlll . hcad 100 - 120 1 . .IIn. dens 60 - 75 ).Im. !llUcro 30 - 40 
~Im . Head froll s with a ll se tae alld wide di stallcc be lwccn lateral rows (Fig. 133). Dorsal 
head . Ant l and 11. alld thorax with normal ( r. princi pa li s) er thickened SClae ( f. spinosa). Allt 
11 a lld m as desc ribed for genus : An t III with I la ng dorsal se ta 01' <Inte IlIlai organ (Fi g. 134 ). 
Tita III se ta Ilpc long anel sirong (nol thin as Il Olcel in DUNG ER & ßRETFELD. sec bc low), 
IIIpi and lYpi normal (Fig. 135). VT with 1 pair 0 1' smalI . postc rio r vesic lcs (Fi g. 136). Re! 
wilh 2 se lac. Oens as desc ri bed for genus (Fi g. 137). Mucro slende r, inner edge wil h mall Y 
tce th . tip as a round cap (Fi g. 138). 

Proportio ns: A ntennae longe I' than head d iagonal. In males dens : mucro = about 2 ( 1. 8 -
2.4). 

Type 10calit Y: German y, Hesse. Kisse l ne,lr Wei lburg/ Lahn. o n RlIlllex IICIIIOroS/lS all el 
Glyceria 01' a roresl path. 

Occurrence: l-I olarcti c alld Austral ia (GREENSLADE 1994: 134 ): in the Pal aca rc!ic cc r
tainly recordcd from N Swedcn 10 Alge ria and from Russ ia (near Novosibi rsk and Irku lsk) 
(BRETFELD 1995: 19). rece lltl )' idcntified from S ha ly ( islc of Sirombo li. o ri g. observ .. leg. 
DALLAI). 
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Figs. 127 · 130 Spll(li!ridio il/fl(lt(l (:tfh:r BRETFELD 1997): 
127 ~1:I lc hcatl, sclac I (Ien) :md 2 (right) ofdorsal hcad -hack 12R Male largc :1h<lol11cn, :lIltcrior part 
from dorsal 129 Malc Tila [11 mcxJiticd selac 130 Male VT frOlll poslcrior. 
Fig. 131 SpJltlerjdi(lI~lIIri" J.~· is. male VT from poslcrior (a fter !JUNGER & BRETFELD 1989). 
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Biology: S. pl//IIi/i.\' is wiclespreael in Europc allel Nonh America anel occurs on the su rfacc 
and in upper layers of different moist so ils anel in thcir lo\\' vegeta ti on, but not in willlcr and 
in dry summer months. Thc maximum lifcspall is 12 - 37 days (ß LANCQUAERT & MER
TENS 1979: 128). Gcncral cmbryonal anel pos tcmbryonal dcvclopmcllt 5, allel thc occurrcncc 
of diapause eggs ha vc bccn dcscribcd (BLA NCQUAERT cl al. 198 1 a. b. 1982): thc cggs 
rnay be laiel uncovcrcd, or partly 01' cOlllplctcly covcrcel as in thc !\ppcnelicipho ra (BLANC
QUAERT ct a l. 198 1 a), Thc spcnn transfer is unique tlrnong the SYlllphypleona in that the 
malc dircctly transport s it s sperlll dro plct with it s Tita 111 allel it s VT to the genital openillg 0 1' 
Ihc Icmalc (BLANCQUAERT & MERTENS 1977: 343). 

Spccics dcse riplions: KRA US ll AU ER 1905: 47 (rcdcscriplion). STACH 1956: 49 . 
JEA NNENOT 1959: 1. CHRISTIANSEN & llELLING ER 198 1: 1067, DUNG ER & 
BRETFELD 1989: 11. NA YROLLES 1989: 233 and 237 (onlogcny 01' chaclolaxy). 1990: 
43. 199 1 b: 58 (chactotaxy ofcxtrcmitics), BRETFELD 1995 : 18 (nc\\' dc finiti on of f. prin
ci palis and f. spinosa), BRETFELD 1996: 209. 

Remarks: The idemit)' of S. I'lImiliJ in older papers :Hld in the mcntinncd biologieal observalions is 
not eenain. Smil1llw/'IIJ minim//J Sehöu . 1893 i\ (7) (sec SC HÖTr 1927: 33) frorn !\fr1ca. fo rmer 
Call1eroon. Illi\Y represent a SphaCl'idia speeies of its own. Males with rat her large pos!crior vcsicles of 
V1'. rccorded from SE Russia and USA (BRETFELD. see above. Fig. 136c)' are nOI scparatcd taxo
nomiea ll )' since no fllr!hcr diffcrences are known. S. I'l/miliJ f. spinos<"! rcsembl~s S. IllIIit: a{(/ but diffcrs 
in the !lumber of Rel selae (sec below). 

Sp/weridia spill ~rer (Gama, 1964) (229) 

Syn.: Smil1lllllride.\' spil1ifer Gama. 1964 (229) 

FClllales: TOlal Icngth 0.42 Illlll . Colour Illore 01' Icss billc. Dorsal hcad se tac anel those of 
antcrior largc abdomcn thickcncd (Fig. J 39). Anl I - 111 wilh some sli ghtl y Ihickelled sClae. 
Claws, Emp, anel furca withoul spec ifi l: charac tct'is ti cs. Ret wil h 2 selae. 

Malcs: TOlal Icnglh 0.35 111m. Only sctac of do rsal head-back Ihickencd. Ant 1I and 111 
with accessory do rsal sensilla and nUlllerous f1amc-shaped spines (according 10 D. H. MUR
PHY, sec above p. 50). Othcr characte ri slics as in fcma les. struclurc o f VT unknown. 

Proportions: AllIcnnae longer Ihan hcad d iagonal. Ant I : 11 : 111 : IV = 1 1.7: 1.45 : 4 in 
fcmalcs. 

Type locality: Po rtuga l. Coimbra. Lapa elos Esteios. moss. 

Oeeurrcnec: Also fOllnd in Spain (S IM6N cl al. 1986: 300. JORDANA CI al. 1990: IS8). 

Splweridia rullic(I{a Yasii. 1954 (8 16) 

Femalcs: Total Icngth 0.5 - 0.6 111111. Backgrou nd co lour brownish. darkc r dorsally on largc 
abdomcn. antcn nac rcdcl ish bille. Eye-pa tchcs black. Claws wi lhout inncr toolh but with 1 
pair o f latcrallccth: filam cnt s of Emp I anel 11 !hin. not exceeding claws. EllljJ 111 broacler and 
witholLl filam ent. RCI \\11 th 3 - 4 setae. Dens without specia l characteristi cs. Apcx of mllcro 
as a l11embraneous ves iclc. 

Males: Hcad dorsally with 6+6 spincs. Thorax el orsally <!ncllatera lly wlth promincllt. coni 
ca l. dilatcd spincs. Tila 111 with normal sctac. only sela rIpe s li ghtl y longer than Ihe others. 
VT with I + I small vcs icles. 

Proportions: Length of antennac : hcael diagonal = 1. 3. Ant 111 : IV := 0.4. 
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Type local ity: Japan, Is le of I-Jonchu. 150 km N of Tokyo. Oze Nature Reserve. Illoor ar 
2000 m ahitudc. 

Occurrcncc: Also foune! in S Japan (lslc 01' Yakushima. S 01' thc Islc 01' Kyushu. YOSn, 
see above). 

Remarks: This desc riprion diffcrs from the origina l in the mucro and the males. The mucro was ap
]larentl )' misilllcrprclcd b)' '1'0511 (1954). who also d id not dcscribc the males. Hefe cOlTcclions are 
givc n based on observations by D. H. MU RPHY (sec above p. 50). S. fIIn;altfl fcscmbl cs S. pl/miliJ r. 
sp inosa and . at Ihe prese nl stalC of Ollr knowlewdgc. onl)' differs in the 3 ~ -I RCl selae instead of 2. 

Genus Stel1acidia Börncr, 1906 

Syn.: Smil/IJI/{rides Jeanncnot. 1955 ( ! ) 

Jeal/llellolia Stach. 1956 ( 10) 

Spil10sell illa Pali ssa. 196 1 (3 54) ad panclll 

Key. Only I spccics : Slellacidia vio!acea (Rcutcr. 188 1) (203) 

Diagnosis uf the genus 

Th rn in ma lcs with a pair 01' ves icics anel postcrior 01' largc abdomcn with 2 rows of long 
setae (Fig. 140). Bothr ABC fonning an obtuse angle opening <l ntcr iorly. Ant II ami IIJ in 
males highly modificd: Ant II with I Bothr and I cil ialc seta BI on pos tcrior sidc, proccsscs 
b l - b6 of difrercl11 form; Ant III with c l silort allel lamc1!atc (Fig. 14 1). Ant m ancl IV in 
fcmalcs wilh 2 and 3 largc, blulll selae respcclively (Fig. 142). Ant IV in both sexes undi
vidcd. Tita UI in males with severallong, eiliale outer sctae (Fi g. 140). Tita rn organ prcsent. 
Dcns with rclati vc ly few setae. Mucro narrow: in rcmales and j uveniles inner cdgc serrate 
and outcr wavy with 2 tceth. in males inner <lncl outer edges scn'alC; SCla presc llI (Fig. 143). 
Small abdomcn in males nOI proll'uding. 

Oecu rrcnce: I-I o laret ic ancltcmpcrate rcgions 01' Ihc Southern I-Icmi sphcre. 

Descriptions 01' thc genus: ßÖR NER 1906: 182; L1ndcr Jea llllCllofia: ßETSCI-I & MAS
SOUD 1970: 153, BETSC I-I 1980: 128 . 

Type spccics: SlI1int!lIl/"/(s vio!acells Reute!". 188 1. 

Remarks: Src//ac/dia picw Yosii. 1966 (5 17) from Nepa l is nOI includcd herc . il scems to belang to 
Ih c genus SlI1 inr!rllrideJ (BETSCH 1980: 124) 01' a new gC ll us and is cxtralimitally di stribulcd. 

Diagnosis 01' the single specics 

Slellac idia vio!acea vio/ace(l (RCllICr. 188 1) (203) n. combo 

Slellacidia vio!(lce(l ausrraliel/sis (ß ETSC I-I & MASSOUD. 1970) ( 173) 

Syn.: SlIIillrll/{/"/(S vio/ace lts Rculc r. 188 1 (203) 

SlIIilll!l/{rtfS (Sl/1iI1IJHlrides) vio/acells Börncr. 1900 (6 16) 

Sl1Iil1lhl/rides vio/aceus Börner, 190 I (98) 

SJ/lil/l!lIlrides (Stel/acidiaj vio/acel/s Börner, 1906 ( 182) 

Smil/llltIrides (Stellacidia) slachi Jeannenot, 1955 ( I ) 

Jeallllellolia STacht" Stach. 1956 (10) 

Jeallll ellolia stach i al/sI raliel1sis BETSC I-l & MASSOUD. 1970 (173) 

nee Slel/ac idia v;o/acea Jcannenol. 1959 (14) (= SlIIil1lhl/rides spcc .. I3ETSC H & 
MASSOUD 1970: 198) 
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Figs. 137 • 138 ~i)lweridi(/ pl/mifis (after ßRETFELD 1995): 
137a. b Dells postcrior anu antcrior selae, E - nuteT (externa1), J - inner ( interna I), \) "" poslcrior 
13801 . b Mucrn frorn posII..'rlol" :lud outeT sides. 
Fig. 139 Sp}weridj(/ .~pil/if.:r. remale (after (jA M/\ 19M). 
Figs. ]40 - 143 Sfi,!/wcidi(ll';tJ/(icea 
140 Male hahitus (after RETSCH & MASSOt Jn 1970) 14\ Male ,\nt ' I ami I [I fro m :lnterior (alkr 
MASSOIID & BETSCH 1972) 142 Fcmalc Anilli an<! IV (a fler BETSC H &. MI\SSOI ID 1970) 
143:1 Mucm ur rema lc :1IId juvenile from outer sil le (aner BETSCH & MAS SO III) 1970) 
143h Male l1lucrn from mileT sille (after BETSC!·j & MASSOt lD 1970). 
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TOlallength 0.7 mm in females. 0.5 111m in males. Background co lour ye llow with more 01' 
Icss violel pigment. 8+8 ommalidia, C anel 0 smalI. Claws with inner 100111 , 2 pairs 01' lateral 
leelh, fcw oulcr ICClh , and luni en: in males elaw lL1 longcr Ihall the olhers. Blllp aboLit [/2 as 
long as elaws: filaments l and n wilh slightly thickened lips, Icngth > claws, fi lamcnt [11 
pointcd and shon. Oens wilh re lati ve ly fe\V selac: 4 inner (spine like). S - 10 outer, formula 
01' anterior sei ac 3.3.2.2. 1 ... 1. 1. aboul 19 poslerior sclae. Olher eharacteri sli cs as describecl 
for genus . 

Proportions (aceordi ng 10 BBTSCI-l & MASSOUO 1970): Lenglh 01' <ln tellntle : head di 
agonal = 1.2 in females. \. 8 - 2.\ in ma les. Ant 1 : n : m : IV = I 1.5: 2 : 3.8 in females. 2 
: 2.8 : I : 2.4 in males. Oens : IllUcrO = 2.6 in both sexes (o rig. observ.). 

Type 10ealilY: Finland, LofsdaJ. 

Oecurrence: Holarcti c, Cape Verde Islands, S Australia , Kerguclen Islands (ß ETSCH 
1980: 128, BETSCH & MASSOUD, ,ce below, GAMA 1986: 43, BRETFELD, ,ce belo\V, 
1996: 209). 

Biology: S. vio/ClceCl li ves on the shady soil surface 01' lawns and parks (I3ETSCI'1 & 
MASSOUD, sec below). in cornfields and bct\Vcen sugar beets (ßEYER & DUNG ER 1969: 
3 1), in vineyards (BETSCH & MASSOUD. ,ce bclow). \VCI 1110SS (Il RETFELD. ,ce belo\V). 
and salt marshes (GAMA et <11. 1989: 366): il has been found in Aust ri a up to 1900 III alt i
lude (Tyrol. Karwendel Mts .. BRETFELO. see bclow). The Illating behaviour is unknown. 

Spccies descripliolls: BETSCH & MASSOUD 1970: 153 (ge IleraI). IlRETFELD 1989: 
295 (distributi on). 

Remarks: The ta xonomi e problem of the d istinction between Jeallll€lIotia ,fun:hi and Slel1acidia 
violen'e(l (BETSCI'[ & rvlASSOUD 1970: 195) is bere soh 'ed in I'avour of the re-introdllcti on of Siella
cidi(l I' ;o{(lce(l "nd th c reduction of Je(l I1I1CII()f;a ,ffrlchi to one of its syno nyms. Almos t all females and 
juvenil es known (exceptions di scussed by BETSCH & MASSOU D 1970: 198) show the rnucro of 
S.violacea (only inner edge 5eIT"le) amI. if dcveloped. the antennac wilh the large setae of J. s/(u;hi. All 
males known show Ihe mucl'O (bOlh edges serrale) anel Ihe antennac 0 1' J . .\'((Iclli. This had Icd to thc 
strange si tuation Ihal. witbin (he sa me s"mple. females wcre tlelcnnined as S. \·i"l(lcc(l. males as 1. 
Jlach;. Tbc solution suggcs lcd here will sCll le Ihc connicls. abovc all il is cxpeclcd Ihal !lew Sl udies 
will c larify Ihe sys lcmali c positi on of doubtflll speci mens. 

Spccimens of S. violac:ea from Southern France "nd the lsle of Minoren (S pain ) were compared wüh 
Auslralian individlla ls (accordi ng to BETSC I-l & ~vIASSOUD 1970: 173 amI new co ll ec tions k ill by P. 
GREENSLADE). Thc result (ori g. obscrv.) is th ai the subspcc ies S. \,io {(/(:c(I (luSlmfie llJis differs from 

Europcan popu lati ons in Ihc number of the large se tae of the male large abdomen (in Australia th c a 
pair 01' se tae is mi ss ing) and in the knglh of Tita 111 seta Vi of the fcmales ( in ;\umalia il is longer). 
Some other long sctae in males and females from Australia are either longer (wi th a broad o\'l..!rl ap. 
ho\Vevcr) 01' shon er than those 0 1' these Soulhern Europcan populations. 
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Arrhopalitida 11. 110m. 

Syn.: Arrhopalitidac Stach. 1956 scnSIi ß ClSch, 1980 (130) ad pan c ll1 

Arrhopalitin i Stach. 1956 (6 1) ad partcm 

Diagnosis 

The laxon Arrhopalitida is a lllonophylulll 01' Ihe Katiannifonnia Brclfcld, 1986 n. coml> .. 
wilh 2 diagnos ti c apolllorphics : 

- c)'cs rcduccd 10 ll1aximally 2+2 ommatidia (plcs iomorphy: 8+8 ommalidia) 

- trochanters 11 anel In w ith elongatc se tal sockel 01' t foc hantcral o rgan (plcs iomorphy: 
oval/normal sockel). 

Othcr diagnostic charactcristics: BOI It .. AßC cquidislalll. Iying bchi nd Abd I anel rOfming 
an angle opcn ing anterim l)' (apo l11orphy?); Tita wilhoul SpatlllalC seine (plcs ioll1orphy); VT 
wi th c longalc (apo l11orph y) and Slllooth (plcsiomorphy) sacs: Rel with 4+4 (celh (plcsiomor
phy): l11ucro witllOut sela (apolllorphy) . 

Rcmarks: Thc c10ngalc sClal sockel of Ihe trochantern i orga n is here regarded as the apomorphie 
cha racler stalC. si ncc an oval soc kct Is found in bOlh [hc Collophorida Il . comb o ;lIId Katiannida n. 
comb .. which in other c haraclcri stics diffcr cOllsidcrabl y. 

2 

3 

4 

5 

Kc)'. Onl y 1 genus: Arrhopalites Börner. 1906. 

Genus A,.,.hopalites ßörner, 1906 

SY Il .: Coecar rhofJa lites Yosii , 1967 (66) 

Kcy to thc Palacarctic spccics 

Dens wilh I antcrodistalmcdian spinc 0 1' poslcrior side of Abd VI with sm all spincs or 
projcc lions in addilion 10 normal selac. a lso bOlh characte ri stics present (caeclfs-group) 
(Figs. 153. 156) 2 

Dcns wilhoul such spi ne alld Abd VI withoul spines or s il11 ilar projections 

Poste rior side or Abd VI with spines or projec tio ns 

8 

3 

Abd VI wilhoul spines or projcclions 

App. an. spatu lalc. lip cul alld wi lh rri nges (Fig. 162) 

App. an. slendcr. not spallli ate 

App. an. Ih ick. lapcring bu t \V ith blUnf tip (Fig. 158) 

App. an. thinllcr. Ii kc a blullt scta. 01' broadcr. likc a cut band 

Dens with I antcrodistal medi an spinc 

Dens wilhoul such spine 

//fehfovae Rusck. 1970 

/1/illlll//s Yosii. 1970 

4 

loc:."i Loksa. 1960 

5 

6 

7 

6 App. an. bandlike. ratio o r it s Icnglh 10 width = 10 (Fig. 157) c a eC/fS (Tullbcrg. 1871) 

App. an . rodlikc. rali o o r it s Icnglh 10 widlh = 20 (Fig. 163) lew/is Stach, 1945 

7 Ratio o f antennallcngth to hcad diagonal = 1.2, Anl IV undi vidcd 
bacceui I)a llai. 1969 

Ratio o r antennallength (0 hcad diagonal = 2. Am IV wit h 5 subscgmcnts 
lIIlIrobillS Yosii. 1954 
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8 (I ) App. an. spoonlike. apical rnargin almost smooth or fin ely. densely serratc (cDchlc-

= 

9 

arifer-grollp ) 9 

App. an. spl il into 2 l1laill brallches (Jllrcaflfs-group) 

App. an. not as above 

Oens wit h 2 oUIer spines (E I . E3) (sec Fig. 227) 

11 

17 

eDeMeariJer Gisin. 1947 

Ocns wilh 4 - 6 outer spines or only EI as spine and other outer selae spineli ke 10 

10 Circul1lanal sc tac basall y sll100th gisini Nosek. 1960 

Circul1lanal sctac with basal furcation alld tce th (Fig. 170) 

11 (8) Ant IV wit h 5 - 6 subsegments 

spinoslIs Rusek. 1967 

12 

16 

13 

14 

Ant IV with 7 - S subsegmcllts 

12 App. an. smooth (Fig. 177) 

= App. an. with fin e frin ges (Fig. 173) 

App. an. wit h rough frin ges or tce th (Fig. 17 1) 15 

13 Claw I with inner 100111. Emp ITI shorter than claw 
1II(lIIli Oelamarc OeboUtlcville & Basso!. 1957 

Claw I wi lhout inner 100th. Emp 11.1 longcr than c law !lIrCalllS Stach. 1945 

14 Emp 111 with lOolh and shoncr than claw 
chopar(1i Cassagnau & Oelamare OcbOUtlev il lc, 1955 

Emp 11.1 wit hout 1001h and longer than claw 
elegalls Cassagnau & Oelal1larc Debouttcvi llc. 1953 

15 ( 12) Elllp III longer Ihan claw bifidlls Stach. J 945 

16 

Emp m sherlcr than claw 

( I I ) App. an. sl1100lh (Fig. 

.mbbijidlfs Travc, Gadea & Delamare Debouttevillc. 1954 

179) 

App. an. with fine fringes (Fig. 180) 

hllllga riclIs Loksa, 1967 

illler/lledi//s Loksa. 1969 

17 (8) App. an. racketlike with rough but shert tecth in dislall l2 (Fig. 188) (pOSllllll icl/s-

group) 18 

App. an. not as abovc. \Vi lh teeth. fringcs. er scveral branches langer than shaft diame-
ter (Figs. 196. 203. 206) (p rineipa/is-group ) 20 

App. an. se talike Of rod li ke. emire. or wi th tcelh or fr inges shoner than shaft diamctcr 
(Fi gs. 210 - 215) (pygmacIIs·group s. str. ) 29 

18 Delis witil 2 ollter spines (EI. E3 ) (Fi g. 184) 19 

Oens wi lh 4 - 5 outer spines 
posflllll ieoides Cassagnau & Oclamarc DcboullcvilJc. 1953 

19 Ratio of alllcnna l lcngth 10 head diagonal = 2. Emp II1longer than claw 
poslIIlllicl/s Stach. 1945 

Ratio of anlenna l lenglh to head diagonal about 1.5. Emp m shoner than c law 
e(lllziwl/Is Stach. 1945 
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20 (17) Dens with I di sti ncI outc r spinc (E 1). rcmai ning oulc r setae on I)' basa li )' thicker 
than norma l seI ae (Fig. 195) japoniclIs Yosii , 1956 

= Dens with 2 outc r spincs (E I, E3) (Fig. 227) 2 1 

Dens with 3 oule r spincs (E I-3) (Fig. 199) OC/(/CClI/IIIlIS Yosii. 1970 

2 1 Am IV wilh 5 subscgmcnls 

AnI IV wi lh 6 subscgmcnts 

An t IV with 7 subseg mcnts 

22 App. an. sc ta likc. with fcw long fringes (Figs. 197.206) 

App. an. not as abovc 

22 

28 

Iwbei Yosi i. 1956 

23 

24 

23 Ci rcumanal sctae 01' normal fo rm, c law I wi lllOut inner toolh 
jealllleli Cassagnau & Dclamarc DcboUllcvillc, 1955 

Circumanal sctac wingcd, all claws with inner toolh 

24 Dcns with stout anel oval spi ne EI (Figs. 193,204) 

DClls with slcndcr sp inc EI 

seriCWi Gisin , 1947 

25 

26 

25 Head wil h stout sp incs sec/llldarius G isin. 1958 

Head with s lcndcr spines 

26 Anl rJJ wi lh di stincI dista l papi ll a (Fig. 189) 

Distal papilla o f An! 1I1 nOI di stinct or miss ing 

injraseculldal'ius Loksa & Rubio. 1966 

alricofa Yosii. 1970 

27 

27 Ant ru with pro mi ne llt basa l papilla (sce Fi g. 174), Emp 11 and 111 longer than claws 
Ol'llaillS Stach. 1945 

Ant III simplc 01' with s lighl basal thickcning , Emp I1 anel 111 silon cr than c laws 
IhermophiflfS Loksa, 1964 

28 (2 1) A ll claws wi th inner, Ernp I alld 11 with outcr toolh princ ipa lis Stach. 1945 

29 

O nly claws Jj alld !TI with inner 1001h, c law l and a ll Emp wilhout toOl h 

(17) Dcns wit holll spincs 

Dens with 1 oute r spi nc (E I) 

Dcns wi th 2 01' 3 outcr spines (E I. E3 or E I - E3) 

DCl1 s with 4 oliler spincs 

kolYlllensis Tshelnokov. 1990 

gI/I Yosii . 1966 

30 

35 

42 

30 Ant rv wi th 14 subscgmell ls, nnlennnc longer Ihan bod)' Ifelloi Yosii . 1956 

Anl IV with fewer subsegmcnls 

31 App. an. sela like. curvcd. with many srnall fringcs (Fi gs. 2 10. 2 12) 

App. an . rod like. straight. with few lceth or fri ngcs 

31 

32 

33 

32 Ant IV wi th 9 - 10 subsegmcnls. tip ofmllcro poinlcd agglelekiellsis Stach. 1929 

Am IV wilh 8 subscgmcllls. tip o f Illucro braad IJllcHens;s Loksa, 1969 

33 Tip 01' mucro poilllcel giol'llllllel1sis Cassagnau & Dclamarc Debouttcvillc, 1953 

Ti p of Illucro broad (Fig. 23 1) 34 
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34 C law I with inner toolll . Emp m wilhout 100lh b01ler; Stach, 1945 

C law I without tooll1 . Emp fl] with tooth 
subbollefi Cass;:lgnau & Dclamare Deboullcvi lle. 1953 

35 (29) Ratio o r an tcnnal length to head diagonal at mos t 2 

Ratio of anten nal length to head diagona l about 3 

36 I-lead with 4+4 stout spines. claws wi thout inner too th 

Head spines slcnder. c laws wi th inner 100lh 

37 Ret wi lh I scla 

RCI with 2 selae 

38 App. an. thin setalikc. serrate 

36 

4 1 

dlfdie"i Loksa & Rubi o. 1966 

37 

rerrico/a Gisin. 1958 

38 

slovacicl/s Nosek. 1975 

App. an. bandlike. tip cut or poinlcd . dista l part wilh sha n leclh or fri nges 39 

39 Dens with 2 outer spines (EI , E3: E2 as normal sela 0 1' miss ing) (Fi g. 227) 40 

Dens wi th 3 outer spines (E I - E3; E2 as poinlcd spine): ratio 01' Ant lV: Ant I aboll I 9 
ruseki Nosek. 1975 

40 Ratio of Ant IV : Ant I abollt 7 pse/ldoappelldices Rusek. 1967 

Ra tio or Ant IV : A I1I labout 9.5 pyglllaeus (Wanke!. 1860) 

41 (35) Ratio of basal to di sta l subscgmcnt 01' Anl IV at most 3 
/ollg icomis Cassagnau & De lamarc Deboutteville. 1953 

Ratio 01' basalto dista l subsegment 01' Anl IV about 4 

42 (29) Ant IV undi vidcd 

Ant rv with 5 subsegmenls 

43 Hcad with normal setae. App. an. slraight (Fig. 224) 

de/all/are; Nosek & Paolctti , 1984 

43 

44 

lIlicropllflwlllllfS Cassagnau & Dclamarc Dcboullcviilc. 1953 

Head with spines . App. an. curved (fig. 209) aClIl/fhoplulta/IllIfS Gi sin. 1958 

44 Hcad with stout spines 

I-lead wi th s lcnder spines 

hedl'osellsis Selga. 1963 

s/Ol'(/C; CIIS Nosck. 1975 

Remarks: Th is key onl y considers females (males ha ve sei dom bee n dcscri bed). So me subspccies 01' 
forms are regarded as species. Mainl y the charaelcri slics mentioncd in the orig ina l desriplions are 
rcferred. sinee in the secondary dese riptions thc Iypes have sei dom been consulted. Most species have 
beeil insufficicm ly dcscribcd and isolatcd populati ons may "ary beca usc of parthenoge nesis. thus Ihe 
entil'e genus nccds arcvision. 

Not included in Ihi s key are: 

ArrllOpafite.\· caeCIIJ va r. atlcllllillll s (Carpclli er & Evans, 1899) (= too bri efly desc ribcd but dif
ferent fro rn A. ca CCII .C orig.). 

Arrlwpalifes a/fil/is ( Börn cr. 190 I c) (= Ist in star juveni le of an lInkllOWn specics . ori g.). 

ArrllOpalifes rem)'i Dcni s. 1948 b (=j llvc llil e. STAC H 1956: 72). 

ArrllOpalites bil/ocllltII//s Yosii. 195-l b (nee Börncr. 1903) (= on ly males. placed by YOS lI 
inlo 3 different species. 1956: 99 = japo /l ic//s. 1970: l-l = octacallll!lIS. 1977: 16-l = !wbei). 
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;\rr/lOpalites II;V(/{iJ Yosii. 1966 a (= ex tral imital. Nepa l). 

Arrl/Opalires slyriaclIs Nosck & Neuherz, [976 (= juvenile witllOut App. an .. pcrhaps ncar A. 
rerricola.orig.), 

Arr llOpaliles pllkol/el1sis Wu & ChristiansclI . 1997 (from China. Jiangsu: bclonging 10 thc pyg_ 
maeus-group S. 5tr. with onl )' EI sp inctikc :md An t IV undividcd). 

Für practi cal purposes, thc 1arge numbe !" 01' spccics is di vidcd into scvcral spccics groups 
fo llowing ST AC H ( 1945: 2) , who suggcstcd a caeclts- and a pygll/(lel ls-group . In Ihi s paper 
the former is newl)' dcfincd alld the latter funher divided corrcsponding 10 thc form of App. 
an. Thc f igurcs are <l rrangcd as thc fo llowing groups to comparc Ihe similar sl ruc\Urcs bell er: 
the spcc ics are dcsc ribed alphabclica ll y. 

caecIls-group (Figs. 148 - 165) 
Oe ll s wilh 1 <lnterior di slai spine o r pos te ri o r siel e o r Abd VI with small spines o r proj ec

ti ons in addition 10 no rmal sclae, also bOlh characlcrisli cs prCSClll. 'fhe specics 0 1' Ihi s grollI' 
are: Arrhopalites allrrobills, baccelli, caCCIIS, locz)'i, Will/Ill/S, rClluis, ulchlovae. 

pygmaells -grOll(l s. la 1. 
OCIlS wilhout <lnterior di stal sp ine allel poslcrier s ide or Abd VI withou t spincs o r s imil ar 

projeetio ll s. This largc g roup is further divided. 

cocl1learifer -g rouJl (Figs, 166 - 170) 
App . an. spoonli ke, apiea l margin almos t smoolh er fine ly and dell se ly scrrale . The spe

eies or Ihis gro Lip are : Arrho{Jaliles cocltfca riJer, gisilli, spinosl/s. 

!Ilrcallls-gro ll(l (Figs. [7 1 - 183) 
App. an. decp ly split into 2 main branc hes. Thc spec ies 01' Ihis groll p are: Arrhopalircs bi

/idus, chopardi, elegalls, !lIrca fll s, IWllgariclIs, illrermcdius, 1I/{IIfIi .. wbbijldlls . 

postwlliclIs-grOU(l (Figs. 184 - 188) 
App. an. racket like with rough (eelh in d is tal 112 . The spec ies 01' thi s gro llI' are: Ar

rhopa{ires call zialllls, {Jostl/lJ/icoides, {JOSllIlI/icIIS. 

principalis-groul> (Figs. 189 - 207) 
App. an. wilh teeth, fringes, 0 1' scve ra[ branc hes longer than shan d iameter. The spec ies 01' 

Ihi s group are: Arrhopalires allieDla, l/CIbci, illjrascCll lldarills, japolliclIS, jeallllcli. kO/YIIICIl
sis, oC!acc/I1r1I/(S, Ol"l/all/S, prillcipalis, sccl/Iu/aril/s, seriells. Ihermophillls. 

pygl1laetls -group s. str. (Figs . 208 - 236) 
App. an. scta like o r rodlikc. emire 0 1' wilh tecth 0 1' frin ges shon er Ihan shan diameter. The 

spccics 01' Ihi s g ro llp are: Arrhopalires acanrllOphthall/llIs, agg relek iensis, bOIleli, bllcHel/
sis, delamarei, dl/dichi, g iovannel1sis, glll, hcdrosCl1sis, !ongicomis, lI1icropht/wIIllI/S, psell
doappel1dices, pyg/JIaclIs, mseki, slovaciclls, s//bbonefi, terricola, //e lloi, 

Diagnosis or the genus 

Total leng th 0.5 - I A Illm in fema les, males smaller. Colour ortc n whi tc. i. e. spec imens 
complele ly unpi gmented , so me spcc ies wilh b lack er reddi sh cyes 01' with g rcy, brown, 
vio let. ycl low. er reddi sh body pigment. Sincc thc pi gmc nts o rt e n fade in a1cohol, spec ies 
spec ificy 0 1' thc co lours is unce rlain. Largc abdomcn inc1uding segmenls 110 IV (I3ETSC H 
1980, 15) wiLIl Abd V parLially includcd inLo Abd IV (Fig. 144). 
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130dy setae sllon , still, Oll large abdomen postcri o rt y longer than antc riorly ; head. tho ra x, 
anel elens o h en with spines or SIOU lcr set ac (c IJ aelOlaxy on ly panially dest ribed). Trachcae 
11 0 1 observed wi th tertainty (I3ETSCH 1980: 22). 4 pa irs of BOI hr: Bothr A BC equid ista nl. 
Iying behind Abd I (BETSCI-I & WALLER 1989: 20) lind fonning an ang le o pening IIntc ri
o rt y. App. an. direc ted lOwards thc gen ital opening. shll pcd likc a scta. rod . fcathe r. or brush. 
usuall )' wit h small 0 1' lang fringes 0 1' branchcs. App. an . o fte Il spccics spcc ific: the)' must be 
cxamincd fro m postc rior o r dorsa l. Seldo m with ncosmi nt huroid se tae (A. bllccetli). I-I cad 
orten wit h stout se lae or spincs o n frons. apcx. and dorsal hcad-back (Figs. 202. 205. 11 0-

rncll c lalUre not uniform . sec C I-I RISTIANSEN & BELU NG ER 198 1: 1097. BETSC J-I & 
WALLER 1994: 8). Eyes with on I)' 1+1 olllmiltieli a. cxccpt Oll e specks with 2+2 (A. !)elli l1-
gcri. USA). A nl 111 sometimes th ickcncd (Fi g. 149). in so me spec ies with a cuti cular papil la 
rcsembl ing that in SlIlillll!urillll.\· (Figs. 174. 189). An t IV c ilti re or di vided into 4 - 12 sub
seg me l1l s. orten with d istinct sulu rcs. se ldo l11 indistinc tJ )' an nulate. Ratio 01' length 01' II nl e l1-
na l segments and subscgmcnts o rten used in spec ies desc riptions. Legs mainly known b)' the 
trochan tera l o rgan, Ihe claws. allel Ihc empoelia . T rochantcral organ. Oll trochantc rs n allel 11 1. 
w it h a shortcneel seta lying in an cnlargeel soc kct 01' c longatc. tri ang ll iar form (Fig. 145). 
C law I slcnder, c law II broade r, claw UI the broadcst. sc ldo lll all c laws slcnder: I inne r 
lootll , latcraltee th. all el a tu nica may OCCllr (Figs. 152. 226). Emp I s llo rt. Emp n broadcr allel 
longe r. Emp III the broadesl alld longcst; outer 100lh anel fi lamcnt ortcn prescnt. the fila· 
l11ent s someli mes excced ing (he claws. i. e. an enl ire cmpodium is dcscribed as bei ng sho n e!' 
0 1' Jonger than its daw (Figs. 152. 226). VT wi th 2 - 3 pairs 01' sctac. Re t with 4+4 tce lh allel 

usua lly 2 setae. se ldolll I . ~vl a nll b rium with postc rior setae. Dens \\'e ll known. with diffe rent 
spincs: II nl erod i st~l , oute r. and inller: main chaclOIaxic pa llern with cxte rnal. postc ri o r. and 
inte rnal rows wil h E:7. P:6, J:3 sctae . and EI. E3. J I · 3 forlll ing spines: fo rll1u la of <1nt e rior 
selae 3,2, 1,( 1), 1, i. e. w ilh 8 o r 7 seI ae (Fi g. 227, compare C HRISTIANSEN & ßELLlN
GER 198 1: 1097. NA YROLLES 1990: 49). Mut ro a lways s lclldc r and relative ly la ng. inne r 
:Illd oulcr pos tcrio r eelgcs ll suall y se rrate. ante rior cdge sOlllctilll es inelented ; tip poillled. 
broad . 01' round (Fi gs. 155. 2 17.227): se tllillissing. Abel VI (chae lo til .xy sec Fi gs. 146. 147) 
wi lh Ih ick and o ft cn winged ci rClllllana I setac. I groll p (coeclfs-group) with sp ines or cu
tic ula r projcc tio ll s be tween the selae (Fig. 156): sela aO allel ot hers sOllle limcs furcatc: se la 
P3 insc rting belween Ihe circumanal selae (Fig. 146): sela sa3 somcl imes as hlrge as the 
App. an. ('pseueloappend ices' 01' RUSEK 1967). A. pygllWCll5 and A. wrricof(/ wi th sexual 
dimorp hism 0 1" Abd V I (ßETSCI-I & CASSAGNA U 1966). 

Occurrcncc: Wo rld widc. 

Bi o logy: Bes idcs the Nee liela . the A rrhopaliles spccies are the onl )' unpi gmcntcd hemi 
and cuedaphic Symph yp lcona in thc Pa lacarc lic with 11 reducce! number 01' o mmatiel ia. They 
li ve in damp habilat s. in 1ll0ss. liller. allel d i ff~rent so il s but a lso in c<l\'es. on surfaccs 01' in 
subsIrales . as troglophiles or troglobi tcs (MASSOU D & TI-IIß AU D 1973: 141). In g~neral 

the)' a re co llee tee! as single specimcns or in lo\\' Ilumbcrs, rich po pul ations are rare . Males 
are se lclo lll fou nel. thcrefore panhcllogcncs is was ass ulllcd by scvera l authors anel has bccn 
prove ll by BLANCQUAERT CI "I. ( 198 I: 11 S). 

Dcscriplio ll s 0 1" Ihc gellus: IlÖRNER 1906: 182, STACH 1945 : I. STACH 1956: 63. 
C HRISTlANS EN 1966: 43. ßETSCH 1980: 130, C HRIST IANSEN & IlELLlNGER 198 1: 
1095. 

Type spccics: Smilllllllrlls C(leCHS Tullbcrg . 187 1. 
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Fig'" 14~ - 147 ArrhojJalirl.'s genera l: 
144 HabilII!' , II rrhopalifes seriells (ancr F.1 ELLI3ERG 1980) 14 5 Trochan1er wilh lrodmnlcm! organ 
(<lficr RICHt\RDS 1968) 146 Chaclotaxy orAbd VI dorsal parI, [en sille, (x -' Illi ssing sela, (0 ) = 

varying sela, P3 = scnsilhllll, aßer BRETF ELD 1994) 147 Chaclolaxy or Ahd VI \'cn lra l pa ri, lell side 
(ad = j\pp. an. , olhcr symbol s as in Fig. 146. aller I3R ETFELD 1994). 
Fi g,.<;. 14R - 165 C(WC1H-g rollp. 

rig. 14R I Jrrhopalires {lIIlmhi/is . I\pp. 3n. (<lflcr YOSIl 1(54). 
Figs. 149 - 150 Arrhnpalilcs haccetti (aller 1)/\ r.1 ,AI 1969): 
149 Am 11 1 wilh basalthickcning. 150 App. an. 
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Figs. 151 - 157 Arrhopaliles C{f(·C II.~: 
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15 1 HCJ.d sel:lc (aftcrSTAC H 1956) 151 C!aws andcmpod iJ. (J.fter STACH 1 9~5 ) IS3 Dells.uuter 
and anterior s idcs (a ller STACH 1956 ;lI1d 19~5 respcctive ly) 154 Dens selae J I - 3 (a lier STACH 
1945) 155 Tip of dens and mueTl) from lat eral (a ller STAC H 1956) 156 ,\ud VI rrom postcrior, SIllJ.!! 
spi ne and winged seta enlarged (:dlcr STAC H 19·15) 157 App. an. from lalera l and pos[(:rior (right) 
(after S'IACH 1945). 
Fig. 158 Arr!Jopal ites loc=y~ App. a ll .(a ft cr LOKSA 1960). 
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Fig:.. 1 S,) - lCi2 Ilrrhup(llit('.~ mimlllH (alkr 1'OSII 1970): 

163 

165l } 

) 

159 CI:1\\ <lUU bn p 111 1 (iI') Den ... posIl'rior aml :mlcrinr (I ight) siul:s J(i I l\ lunu 16~ ,\pp. an. 

Fig. 163 .'Irr}m!lalil..:,\· {,'IWI.>, AJlp. :Ln. (after STACH 1945), 
~ i g~. \(,4 - 165 . lrrhopolill'S /lfL·!JltJ\·al'{aftcrRl iSE K 1970): 
164 OCHS ami HlUCru frll lll OU l l '! siue 165 !\pp. an. 
Figs , 166 - 170 e,xltf.·arifa-grollp. Figs. 1 (i(i - 107 ArrlwfJCll ilt·s l'ochlcoJ"ifi:l'{alkr (i\SrN 19(0): 
166 HC;IJ wilh spines 167 App. an. fwm lateral. 
Figs. 161\ - 169 .lrrh{)I ,(/ lill'.~ ~ixil/i(alkr NOSEK 1960): 
168 Tip ofd ... ·ns :Ind 11lI1I.:nl from oulcr si lle . 169 App. an. l'rom klll'ral. 
Fi~ . 170 .'Irr}wp(jIiIL'.~ spilInsIlI', );0111": c ircumana l Sl.'I:I": (allel' RUS EK 19(' 71. 
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Figs. 17 1 - 183 ftm:mus-grou p. 
FiC. 17 1 Arr!wI'olites bijidu.l' . 1: dini::rc:nt App. an. (after STAC H 1 9~ 5) 
Fig. 172 tl rrlwpalircs cI/OPMdi. App. an . (aft"'f CASSAGN ,\ U & DELAMA RE DEBOUTTEVI LLE 
1955) 
Fig. 173 /Jr,huI'oliws d cgans. App. an. (a ticr CASSAGNAU & DEL\MARE DEBOlJ"lT EV ILLE 1953) 
Figs. 174 - 177 /Jr/"hopalitc_~fu/"r:{/ (uS (a ft er STAC H 1945): 
174 Ant 11 1 wil h basal papUla 175 C laws and cmpodia 176 'li p Ofll lllCro 177 App . :111. 

Fi es. 17R - 179 A /'/"I!op alirc'.\· h/lngt/l"ic lls (aller LOKSA 1967 ): 
17B Mucro Jro lll outer siM 179 1\1'1' . an. 
Fi g. JRO .-I l'rllol'oli't:.I' illlcr lllcdiu.\·, App. an . (aller LOKS,\ 1%9). 
Figs . I R I - I R2 Arrlwl'(llite.\· mOl/li (all er DE1J\ MARE DF.nOI JTTFV1I J .F & B ASSf)']' I r,5 7); 
IRI MlIcro from oulcr sidc 182 App . an. 
Fig. UD Arrlwpalircs s lIbbiJidliS. App. an. (after TRAV I~ Cl aJ. 1954). 

7 1 
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187 
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191 192 193 
Figs. 184 - 188 posrt/JJlit:II.~-grOIiP. 

Figs. 1 R4 - I X5Arrhnp(/lirc.~ C(lI/ZÜIIIII,{ (nl1cr STACH 1(45): 184 Dens from poslerior 185 "pp. ;'In. 
Fig. 186 ArrllO/Xilite,{ pO.Hlllllit:oidcs. App. an. (aftcrCASSACiNAU & DELAMAR E 
DEBOUrr EVILLE 1953). 
Figs. 187 - 1 RRArrlmpalirl!.{ pn.~fIIIl1Ü; /lS (:lncr STACH I (45): 187 Claws and crnpndi:l IRR App. an. 
Figs. 189 - 207 pril/cipalis-group. 
Figs. 189 - 191 IJrrlw/la!itcs alrif.:o!1I (afta YOSII 1970): 189 An! J1[ wilh di stal p;l pilla 
190 ClawandEmpl 191 Ap p.an. 
Fig. 192 IJrrhopalircs /rab!!!'. App. :m. (aller YOS1J 1956). 
Figs. 193 - 194 Arrlwplllircs ;n!rasec/IIlI!arills (after LOKSA & RUßlO J 966) 
193 Tip of dcns with stout spine EI 194 App. an. 
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Figs. 195 - 196 ArrlJ(Jpalitesjapollicus (al1 er YOSlI (956): 195 Dens, uuler siJt· 196 App. an. 
Fig. 197 Arrhopalitesjealllle/i, App. all. (after CASSAGNi\ U &. DELMI'lA RE DEBüun "EVI LL E 
1955). 
Fig. 198 Arrhopalires kolynzemls, App. 311. (after TS HELNOKOV 19(0). 
Figs. 199 - 200 Arrhopalites octacan/II/Is (after YOSlJ 1(70): 199 Dens, poslc rior si Je 200 App . 
an. 
Fig.201 ilrrlwpalires onwtlls , App. 3n. (a rte r STAC H 11)·15). 
Fig~ . 202 - 203 Arrhopalires prineipalis: 
202 SlOul head selae (after FJELI.BERG 1%0) 203 App. an. (:lIicr STACH 1945). 
Fig. 204 Arrhop(llites sec/llu/aril/s, lip 01" deliS wilh SIOlll spine EI (aft er G ISIN 1(58). 
Fi gs . 205 - 206 Arrhop(llires seriell.,: 205 Normal head se lae (a!1cr F.l ELLBERG 191\0) 206 App. 
an. (after G ISrN 1(60). 
Fi g. 207 Arrhopalites thermophilll.\", App. an. (;llier !.OKSA 1 %4). 
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Figs. 208 - 236 pygll/ac/ls-group. 
Figs. ::WS - 209 Arrhopalires acanthophdwlmus (.:Ißcr GJSIN 1958}: 
208 Dens and mucro Irom outer sidc 209 App. :iJl. 

Fig. 2 10 A,./"hopalires aggrelekiemis, 2 tlillercnl App. an . (aller STACH 1945). 
Fig. 2 11 Arrltopalires boneti, App. ml. (aner STACH (945). 
Fi g. 212 IIrrlwpalires buekkensis . App. an. (aller LOKSA 1969). 
Fig. 2 13 ;!rr!lOpa/ires delamarei, App. :tll. (aller NOSEK & PAOLl.~TI'I 1984). 
Fig. 2 14 Arrl/Opalites dudichi , App. <In. (aller LOKSA & RUOIO 1966). 
Fig. 215 tlrrh opalires g iovanncnsi.t, App. an. (aller CASSAGNA U & DELA MARE 
DEIlOUrl'EVILLE 1953). 
Figs. 216 - 2 18 Arrl/Opalircs gul (a ller YOSII J 966): 
216 C laws:md cmpodia 21 7 Tipofmucro 2 18 App. all. 
Fig. 219 Arrl/Opalircs hedrosensis, App. all. (aller SELGA 1963). 
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J7igs. 220 - 221 Ilrrhof1a/ircx longicornis (aller CASSAGNAU & DF.LAMARf.. !)I~BOurrF.V I LLE 

1953): 220 Tipofmucro 221 App.an . 
Figs. 222 - 224 Arrhopalites microp}u!/(/(III I1S (after Ci\SSAGNAU & DELAM/\R I~ 

DEBOUTTEV ILLE 195 3): 222 Claw.:Ind Emp 11 223 e lawand Emp III 224 i\ pp. an. 
Fi g.225 Arrlwpalites p.H!udoappcl1diccs, App. an . (a ller RUSEK 1967) . 
Figs. 226 - 229 A}'}'hopa!ite.~ pyg/)/aells (a ller STACH 1945): 226 Cl.:l ws and elllpod ia 227 Dens 
.:Ind mucro from posteri or (nomencbture orig., figure .:I fter STACH 1945) 228 l\pp. all. 219 App . 
.:In. ofanolhcr spccimen. 
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234 

235 

Fig. 230 ArrlwJ)aliles rusch, App. an. (aller NQSEK 1975). 

232 

Figs. 23\ • 232 Arrhopalifes s/lbboneli (after CASSAGNAU & IJELAMA1{E lJEHOUn EVILLE 1953): 
231 "Iip ofmucro 232 App. ,111. 
Fig. 2.D IJrrJlrlp(llite.~ lerricn!a , App. an. (nftcrGISIN 195R). 
Figs. 234·236 t1rrhopoliltJs IICI/oi (aller YüSII 1956): 
23,1 Claws aml l':mp I :II1U IU 235 Ti p of mucro 236 App. :111. 
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Diagnosis 01" thc Palaearctic specics 

Arrhopaliles acalllhophllwllll/lS Gisin. 1958 (773) 

On ly fcmalcs known . Total length 0.55 mm. Colour whitc. I-I ead with 13 spines. 1 + 1 un
pigmented olllmatidia. Ant Jl] basally thickencd. Anl IV undi vided. Claws with uncerta in 
inner tooth. Ret with 1 seta. Dens with selae E I ~ 4 and 1 I. 13 ("!) as spines (Fig. 208). Edgcs 
01' mucro serrate; tip sphcrical (Fig. 208). Cireumanal selae SlO ut bUI n01 winged. App. an. 
rodlike. S11100111 , s lightly curved with pointed (?) ti p (Fig. 209). 

Pro portio ns: Ant I : II : III : IV = I : 2.5 : 3.5 : 5.5. 

Type loeali ty: N Spain , Santander. near Espinama. N slope 01' Salvaron valley, in a Faglls 
foresl al 1400 111 altilude. 

Oeeurrence: A lso reporl ed from S France (POINSOT 1974 : 126. STOMP et al. 1982 : 2 1). 
former Yugos lavia (e. g. C VIJOV IC 1974 : 111 ). E and W Austria (LOUB & HAYB ACH 
1983 : 11 6. KOPESZKI & MEYER 1994: 157 respec tive ly) . and SW Gennany (upper Rhi ne 
va lley. RUSSELL. pers. COI11I11.). 

Arrhopalires agg felek iells is Stach, 1929 (308) sellSU Stach, 1945 (19) 

Syn.: Arrhopalites pyglllaells agglelek iensis Stach. 1929 (308) 

Only females known. TOlal 1ength 104 ml1l . Co lom whilc to rusty red. SClac posteriorlyon 
large abdomen 1.3 tillles longer than claw W. 1 + 1 unpigmcnled olllillatidia. Ant m wilh 
basal papilla. Anl IV wilh 9 - 10 subsegments. the second SOlllelil1lcs indi slincly scparated 
frol11 ihe firsl. Claws slendcr wilh weak inner 100th ; Emp I alld 11 (rare ly also El11 p Ill ) with 
lOo th. length 01' all Emp < claws. Ret with 2 setae. Dens with E:7. P:2 (?). J:? <l l1l crio rl y 7 
se tae; only E I <lS a siender spine. Inner edge 01' rnucro sen·ale. outer with few indi st incL 
tceth; tip pointed. Circumanal se tae nOI winged. App. an. se talike. slightly curvcd. distal 1/2 
with small teeLh or frin ges: tip poinLed alld usually a little sp lil (Fig. 2 10). 

Proporti ons: Length of antennae : head di agonal = 2.5. Anl I : 11 : m : IV = 1 : 2 : 3 : 10. 
Ant rv subsegmenls from basa l 10 distal = 5 (or 4): 1 : .. . 1 : 2.5 . Dens : IllUcro = 1.55 . 

Type localil y: I-Iungary, Agglclck eave. on wet slalagmites. 

Occurrencc: Known onl y from the Lype cave but collccled from di fferent siles. 

Arrhopa fir es alticola Yosii. 1970 ( 15) 

Only 1 fcmaIc knowll. Total IcngLh 0.7 mm. Co loll r pale grey. la rge abdomen poste riorly 
da rker. Head sctae shorl. no rmal. 1 + 1 black olllll1at idia. Ant 111 with disl inct dislai papi ll a 
(Fig. 189). An! rv with 5 subsegmcnls. Claws wiL h inner 1001h , c laws n alld m with Luni ca: 
ElllP without 1001h, Elllp I se taceous (Fig. 190), lenglh of Emp l and II > claws, Emp LU < 
claw. VT with 1+ 1 se tae. Re! with 2 se tac. Manubriul1l with 6+6 se tae. Dens wlth E:7, 1':5 
(PI is miss ing), 1:3, antcrio rl )' 7 selae; sctae E I, E3 and Jl - 3 as spines. Edges of Ill11Cro 
irreg ll Iarly scrrate; tip bl unl. Circumana l se tae nOI er onl y slighlly winged. App. an. Slout, 
strai ght ; tip broadened with la ng frin gcs (Fig. 19 1). 

Proportions: Lenglh 01' anlennae : head diagonal = 2. Ant I : 1I : ru : IV = I : 2 : 3 : 6.5. 
Ant IV subscglllents f"ro m basal 10 distal = 3 : I I : I : 2.6. Dens : mucre = 1.5. 

Type localily: Japan, Nagano. Shigakogen. 

Occurencc: Known on I)' J'rolll the type localil y. 

Rcmarks: One spec ial charac tcrist ic of A. alficola is thc miss ing ele ns sela PI. 
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Arrhopalilcsanrrobil/s Yosii , 1954 (68) se ll su Yos ii , 1967 (64) 

On ly fcmalcs knowil. Total Icngth 1.3 1ll111. Calaur whitc. I-lead frons wi lh 3 - 4 lateral 
pairs of spillc likc selae. 1 + I unpi gmcllled ollllllatid ia. An! IV wilh 5 subscgmcllI s. C laws 
with inner too th alld tuniea. in e lnw I ha lh e le me nts \\Ieakl y dcvclo pcd ; Emp with 1001h, 
ho\Vcver sO l11ctimcs missing in Emp L Icngth of Emp I > elaw. Emp IJ and m < claws. Re! 
wilh 1 sela. Manubri u lll with 4+4 poslcrio r selae. Dcns with E: 7, P:5, J:4, antc ri o rl y S selae; 

selae EI · 6 and J I - 4 stout. spinclikc, without <ln!crodislal median spine. Edgcs of mucro 
sen'al e; tip po illl cd. C ircumana1 se tac wingcd, 3+3 spines on do rsa l alla] va lvcs anel 2+2 on 
ventral. A pp. an. s lcndcr. s li ghll y curvcd; tip b lulli (Fig. 148). 

Propo rtions: Le ngth of ante nnac : head di agona l = 2. Ant I : 11 : rn : rv = I : 2.3 : 4 : 8.8. 
Ant m : Ant rv basa l subseg mcllI = I . Ant IV subsegmel1t s fr0 111 basa l to di stal = 4.7 : 1.3 

1. 3 : 1 : 2.6. De ns : mucro = 1.7. Mucro : c1aw IU = 2.4. App. an. : claw m = 0.7 . 

Typc loealit y: Japan, Akiyoshi , in eave »Tonogochi 11 0 Ko-A ml«. 

Occurre nce: A lso known from anothcr cave in Japan (" Yakujin Do« in thc type dis tricl. 
YOS[] 1967: 64). 

Arrhopalires baccerti Dallai , 1969 a (235) 

On ly fcmalcs dcsc ribed. T Olal length 0.6 Illlll. Colour whitc. I-lead setae s li ghll y stQuler 
than normal. 1+ 1 o ll1ll1atid ia. Ant m prox imall y thicke ncd (Fig. 149). Ant IV undi vidcd. 
C laws with inne r loolh alld tuniea: onl y Emp n wilh loo lh. lc ngt h of al l c mpoel ia < c laws. 1 

pair o f shon ncos ll1inthuroid se tae. Ret with I sela. Dens E: 5, P:4. 1:3. anteriorly 7 selac : 
se tac EI - 4 and 11 - 3 spinclikc, without an tcrodi stal mcd ian spine. Di slaI 2/5 01' mucro 
narrowcd. cdges sen'ate; tip sphc ri ca l. Circumanal setae stout but no t winged, sho rt spines o r 

cuti cular projec ti ons on dorsa l ancl ve ntral ana l val ves. App. an. band li kc . straigh t or s li ghtl )' 
curved , ratio o f Icngth to wid th = 15: lip cu t with abou! 7 smallteeth (Fi g. 150). 

Proportions: Lc ngtll o f allle nnac : head d iagonal = 1.24. A nt I : 1.1 : m : rv = I : 2.4 : 4 . i 
: 5.5 . DCll s : 1ll1lCro = 1.45. App. an. : claw m oute r s iel e = I. A pp . an. : Mucro = OA . 

Typc locali ty: Italy, S S icily . Cas tc lucc io ncar Ragusa. in hUlllUS undc r PillllS /wlepensis 
anel CeralOllia s iliq/fa. 

Occurrence: A lso known fro lll S It aly, the Liparic Is lands (DALLAI, sec bclow), Israel 
(orig. obscrv., leg. BROZA & POLIA KO V), and Gennany (Badc n-Wlirttcmbcrg. S tuttgart. 
orig. observ .. leg. STIERHOF). 

Species description: DALLAI 1973: 560. 

Arrhopalires b{(idl/s Stac h. 1945 (34) scnsu Stach, 1956 (83) 

On ly fcma lcs known. Tota l Icngth 1. 3 111m. Colour white to reddi sh o r brown-vio lc l. Setae 
pos te ri o rlyon large abdomen 2 timcs Ion ger than c1aw m. !-lead wi th no rmal sctac. i + I 
more o r Icss pi gmented ommatidia. Basa l 1/20 1' Ant 111 Ihickell cd ,md with cuti cular papi ll a. 
AIlI IV witll 5 - 6 subscgmcll is. C laws with inner lOotll an el late ral tcclh; Emp land 0 wi th 
IOOlh , lc ng lh of a ll c mpodia > c laws. Ret \Vith 2 selac. Dens with E:6. P:6, 1:3, allleriorly 7 
sClae; sctae E I. E3 anel J 1 - 3 as spincs. Di stal 1/2 o f mucro s lightly narrowcd. edgcs irrcgu
larly sc rrate; tip spoonl ikc. C ircumana l sclac wingcd. sela aO and sO l11ctimcs al so sctac a l 
furcatc. App. an. Ihi ck, s li ghtl y curvcd, furcate, wil h ro ugh tcclh (Fig. 171 ). 

Proportions: Lcngth o f anlennac : head d iagonal = 1. 8. An! 1 : 11: m : rv = I : 2: 4 : 10. 
An! IV subsegments from basal 10 di sta l = 4.5 : 1 I : 1 : 2.5 (0 1' I 1.5). Dens : mucre = 
1.5. 
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Type locality: Not defined. Origina ll y desc ribed horn Ukrainc, ßilczc cavc; Poland. Rey. 
e rsdorfer cavc in the E Suc!cten: Germ<lny, sevcral caves in North Rhinc-Wes tphalia anel 
Bava ria , Franconi a. 

Occurrcncc: Also found in caves in the Czech Rcp. (DUNG ER 1970:506) and Slovakia 
(RUSEK 1966: 62). 

ßio1ogy: A. bijid/ls is trog1obit c (MASSOUD & THIßA UD 1973: 154 ). 

Remarks: A. bifid!/.~ was also reported rrom GreIlI Brilain. (Scotland. Ulva, cxl raclcd rrom beech 
humus. GOUG H 1978:63), and from caves in Belgium (ex colL BO NET. SELG A 1963: -t74 ). These 
spcc irncns are not co mplete ly idcnti ca l wilh the o ri ginal clesc ription. sincc th e Scoli sh ha\'c Emp 111 
with a n outer toot h and length < daw, Ihe Bclg ish al so have Emp II! < da\\'. 

Arrhopllfires bOlleri Stach, 1945 ( 16) 

Syn.: ArrllOpalires pyg1l1aea Bone t. 193 1 (368) 

Only females knowil . Total length I I11Jll . Co 10m white. Setac postc riorly o n I ~rgc abdo
men 2 times longer than elaw IIL I + I unpigmenled o nunatidia. Am III n01 Illoel ifieel. Ant IV 
wi th 6 subsegmcnts. C laws s lenelcr wi th inner 1001h : Emp I ami 11 wi th tooth. lenglh o f only 
Eillp I > elaw. Dens with E:6 · 7. 1':6, 1:5 (7) . anteriorly 7 setac: o nly spinc EI. Di sta l 1/3 of 
IllUcro narrowed. edgcs sen'ate; tip spoonlike ami sO l11ewhat broade lled . Circumanal sctJe 
not wingcd. App. an. bandlike. straight: tip cut wilh 4 - 5 sIllall teeth (Fig. 21 1). 

Pro po rtions: Length o r an tenn ac : hcad diagona l = 2.3. Ant I : 11 : 111 : IV = 1 : 2 : 3,4 
: 9.5. Anl IV subsegments from basal to di slai = 2.5 : 1.2 : 1.1 1. 1 1 : 2.5 . Dens : mucro = 
1.3. 

Type localil y: Not dcfined. Originally desc ribed from 5pai n. GUiplli'.coa. 3 caves (Ail z
quirrL Hernia lde. and San Adri{!n cavcs). on wa ter surface. 

Occurrencc: Also found in othcr Spanish c;.Jves (JORDANA cl aL 1990: 28) anel in N 
Gel"lllany (caves o f thc Hacl Mts .. SCH ULZ 1994). 

ßio1ogy: A. bOI/eI; is trog1obitc (MASSOUD & TH1ßAU D 1973: 154). 

Specics descriptio n: SELGA 1963: 459 anel -1.58 (Ienglh of ante nn<.le : head diagonal = 2 -

2,4. length of App. an. ~ claw m inner cdge. dcns : IllUcro = 1.5· i .7). 

Arr"ofJafites fJ/l ckkellsis Loksa, 1969 (359) n. combo 

5)'11 .: Arr"opafires agg relekellsis [s ie] IJ/lekkellsis Loksa. 1969 (359) 

On ly fe malcs kno wn. To tal icngth 1.3 111m . Colour )'c llowi sh while. I + I unpig l11ellled 
oJ11ll1atidia . An t IV with 8 subsegmeill s. Claws s lender. with ",cak inner looth and I pair 01' 

di sta l latera l tccth : Emp l and 11 with loolh. !cngth :5 elaws: Emp 111 without 1001h. length :5 
c law. Dens with E:8 (?). P:6, 1:3. an te riorl y 8 selac: o nly EI as a s lendcr s pine. 1 I ·3 shon 
anel spine like. lnner edges 0 1' mucro se rrate. ou te r with weak Iceth 0 1' o nly \Vavy: tip broad· 
cned, spoonlikc, Circumanal set ac not wingcd but setae aO and al forked. se ta sa3 shoner 
than App. an .. A pp. an. setalike. slight ly curved. di stal 2/3 with smal! tceth 01' fringes; tip 
poimcd and usually sliglll ly spli t (Fig. 2 12). 

Proportions : Length o r antennae : !lead diagonal = 2.25 . Am I : n : 111 : IV = I : 2 : 3.7 
10, Ant IV subsegments fro l11 basa l to di sta l = 5.2 : I I 1.65 . 

Type locality: Hunga r)'. Bükk Mts .. Szamentu cave. 

Occurrence: Known o nly frolll the type loca lit y. 
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Rcmark s: A. !mckkeJ1.f i.\' di l"fcrs from A. aggrelekiel/siJ mainl y in co laur (ycJl owish whilc instead o f 
whitc or fll sty). Ihe !lumber of An! IV subscgmcllIs (8 in SlCad of 9 - 10), the brondencd lip of mucro. 
alld thc sligh!l)' differe nt proporti ons of thc antcnnac. Thc sctac aO and a l of Abd VI afe forkcd in 
buekkemis. a charactcri stic not rncntioncd by STAC H for aggrelekiel/sis. Thi5 taxon i5 rcgardcd as a 
separate spcc ics hcrc. sincc 11 is paniall y beuer dcscribcd tha n agg/efekiellsis and sincc Ihe spccimcns 
of eo lL STACH had nOI been cOllsu[tcd . 

Arrho"alitescaecl/s (Tull be rg, 187 1) (146) sensu Stach. 1956 (73) 

Syn.: SII/illllllll'lls caeclIS Tullbcrg. I S7 1 ( 146) 

Smilltllllr;IlIIS coeC/lS Börtler, 1901 (344) 

ArrhofJa/ites coecl/s ßörncr, 1906 ( J 82) 

On ly fcmalcs known. Total Icnglh < I mm. Colour whilc. sOlllclimcs wilh rcdd ish spots. 
Se tae poste riorl y on largc abdomcn as long as c1aw [11 Head sctac slightly stouler Ihan nor
mal (Fig. 15 1). 1 + I unpigmellted oll1matid ia. Am m not 1l10d ified . An t IV undi vided or with 
5 \Vcak subscgmcnts. Claws with inncr loo th and luniea: Emp with 1001h, len2th of all em
podia< claws (Fi g. 152). Rel wilh 2 selac. Dens with E:6 - 7, P:6?, 1:3 , amc;iorly 8 setae; 
setae EI - 5 and 11 - 3 spincl ikc. antcrodislal mcdian sela as a SlOu l spine (Figs. 153, 154). 
Distal 2/5 01' lllUCro narrowcd. cdgcs sc rra te: tip spherica l (Fi g. 155). C ircumanal setae 
winged, 2+2 shon spines on dorsal ami also ventral anal va lvcs (Fig. 156). App. an. band
like, stra ight 0 1' s lightly curved, ratio o f Icngth 10 width = 10; tip cu t with 3 - 4 small teeth 
(Fig. 157). 

Proportions: Length of antcnnae : head diagonal = 1.4. Anl I : IJ : m : rv = I : 2 .3 : 3.6 

: 7. Dens : muero = I A - 1.6. 

Type localily: Sweden. Uppland. 

Oeeurrence: Palaearclic: I'rolll Is land (ßÖDVARSSON 1957: 38) E to Russ ia (S Ural M ts. 
and S Siberia, STEßAEVA 1976: 124. 1989: 303 respeetive ly) and W to the Medite rra nean 
inc lud ing Italy (POINSOT 1974: 124. FRATELLO el al. 1995: 140) and Moroeeo (THl
ßAUD & MASSOUD 1980: 543), and in Port llgal, Madei ra and lhe Azores (GAMA 1986: 
43, 1992: 47). Whether Ihi s species oeems iJl lhc Ncarcti c. Hawaii . and Austra lia remains to 

bc eonfirmed (sec be low). 

ß iology: A. caec//s lives in dam p littc r ami soi l, under mo ist decaying bark, in vineyards 
down lo a depth 01' 30 Clll (I-lÜTI-I ER 1961 : 336). and in deeay ing seaIVeed (STRENZKE 
1955: 49). It was fOlInd lI nde r nOIVer pOlS in dwell ings (TULLß ERG 1871: 146, STACH 
1956: 76) anti is also a lrog loph ile spee ies (MASSOUD & Tl-lrBAUD 1973: 155). 

Species desc ri ptions: TULLßERG 1872: 33, SELGA 1963: 467. CHRlSTlANSEN 1966: 
56. C I-I RISTIANSEN & ßELLINGER 198 1: 11 04. C I-I RISTIANSEN & ßELLlNGER 1992: 

344. 
Rcmark s: Thc wide di stri bution o f A. caecl/S may callSC morphologie al (a nd taxonomieal?) diffcr

cnecs. c. g. G IS IN (1960: 270) fi gurcd a dens with scvcral antcrior sp ines in a speeirnen from a ßur
gundy cavc. a nd DA LLA I (1973: 559) rcponcd stou t head ;llId de ns spines from ltaly . In thc Nearctic . 
thi s spcc ies a lso has sevcral antcrior dcns spincs (C HRISTIANSEN. sec abovc, C HRISTIANSEN & 
ßELLINGER 198 1: 1104). therc and in Hawaii (C HRISTIANSEN & ßELLINGER 1992: 344) the 
e ire llll1anal sctac havc basal teeth, anti in AlIslralia Anl IV has 6 subscgmcnts (WOMERSLEY 1932: 
17). Smilllill/rt/J c{/ eWJ Guthric. 1903 (49) from USA. Minncsota. has a stout dental spine EI and thus 

docs nOI bela ng to Ihi s spec ies. 
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Arrhopalifes C(l1!Zj(l IlIl S Stach, 1945 (28) 

On ly females known. Total Jenglh I 111m . Colour while. Selae posleri orl y on large abdo
men 1.5 - 2 li mes longer Ihan claw W. I + I unpigmentcd ommatidia. Ant m nOI Illodified. 
Ant rv with 5 subsegmcll ts. C laws with inner looth. but in claw I weakl y deve loped; Emp 
with toolh. Icnglh of Emp land 11 > claws. Emp rn < elaw. Dem wilh E:7 , P:6, 1:3, antcri
o rl y 7 setae; setae EI , E3 and 11 - 3 as spines, E I ve ry SlOul (Fig. 184). Edges of mucro 
serrate; tip as a round too th. Circumanal setae nOI winged. App. an. slOut and straight, d islai 
1/2 racketlike wi th ro ugh teeth (Fig. 185). 

Proport ions: Length of antcnnae : head di agonal ;::; 1.5. Ant I : 11 : m : IV ;::; 1 : 2 .3 : 3. 1 
: 7.7. Ant IV subscgmcnts from basal to distal::;: 4 : 1.2: I 1: 3. Dens : mucro ::;: 1.3. 

Type locali ty: Former Yligosiavia, Rudolf cave 01' Ihe S. Canziano caves, in a water-ho le. 

Occurrence: Also I' Oll nd in Germany (Hesse, Vogelsberg, humus bClwcell rocks, BÖH LE 
199 1:39). 

Remarks: This spcc ics muy be a modificati on of A. pOJ lI/mic l/J (STACH 1945: 30). 

Arrhopalifes chopardi Cassagnau & De lamarc Debouttcville, 1955 (388) 

Only fema les known. Colour whitc. Head with normal setac. 1 + 1 unpigmented ommatidia. 
Ant II1 not modified, wilh scveral long selae. Ant IV wilh 5 subsegments. C laws with inner 
loolh and lateral teeth : Emp l and m wil h 100111. lenglh 01' Emp I » elaw. Emp Irr < elaw, 
Emp n not deseribed. Dens \Vir h E: 7, P:6, 1:3 . anteriorly 7 sctae; se(;lC E I , E3 as spines and 
11 - 3 spineJike. Distal 1/3 01' mucro narrowed. edges scrrate: lip spoonlike. App. an. slight ly 
curved, deeply fmeatc, with few fine fr inges (Fig. 172). 

Type locality: Lebanon, Ghita eave. 

Occurrence: Knewn on ly !'rolll the type loca li ty. 

A rrhoplllites cochlellrifer Gisin, 1947 (89) scnsu Gough, 1978 (64) 

Only females known. Total lenglh 0.5 - 0.7 111m. Colom pale grey. I-I cad apex wi rh 4+4 
stout anterior and 2+2 smaller pos lerior spi nes (Fig. 166). Ant W not modified. Anl rv with 
6 subsegments. Dens with E:6. P:6. 1: 3, anteriorl y 7 selac; setae EI , E3 and 1 I - 3 as spines. 
App. an. straight ; ti p spoonlike with vcry fine serralions (Fi g. 167). 

Type locality: Switzerl and, environs 01' Basel, Rcinacherheide, young FllglIS silvarica for
es!. 

Occurrencc: Also found in other W European count ri es fro m England (GOUGH. sec 
aboye) and Norway (FJELLBERG 1980: 13 1) S to N Italy (DALLAI & MARTINOZZI 
1980: 46). 

Biology: A. cochlearifer li ves in damp litte r and be gs from the plains up 10 2000 m (Swi t
zerlalld. GISlN 1947: 80). 

Species descriptio ll: FJELLBERG 1984: 87 (maxi llary oll ter lobe). 

Remarks: GOUG H (sec above) consultcd thc types. 
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Arrhopafires de/alllarei Nosck & Paolctti, 1984 (2 11) 

Also males known . Total lc nglh 0.9 - I 1111l1 . eolom whitc. SCI:lC poslcri o rl y on large ab
domen shorlcr than daw [11. I-lead wi th vcry fi ne spiniform sclac. 1+ 1 unpi gmcrH cd olllma
tidia. An! m wil h basal papi ll a. An! IV with 9 subseg ments. Claws slcndcr. claws n and ITI 
with inner 1001h ; Emp I allel 11 wi th too th , Icngth 01' Emp I > claw. Emp U :md m < claws. 
VT with 3+3 se lae. OCHS wilh E6 - 7, P: 7 (?), J :3, anlc ri o rly 7 5clac: E I, E3 as spines , J I - 3 
sp inc likc. Edgcs 0 1' mucro sen"ale: lip sphcri cal. C ircumana l sc lac s lighll y wingcd. App. an. 
rather sl1o rl, stout, slight ly curvcd. tapering, dista l 1/3 with small tccth (Fig. 2 13). 

Proportio ns : Lcnglh 01' il nt cnnac : head di ago nal = 3. Anl I : II : rn : IV = : 2. 1 : 4.2 
12.2. Anl IV subscglllc llt s fro lll basa l to d istal = 7.2 : 1.4 : 1.4 : 1.2 : 1.2 : 1.2 : 1.1 I 1.8. 

Dcns : Ill11Cro = 1.5. 

Typc loca lit y: NE ha ly. Friuli -Ycngiuli a, Prca lpi YClle tc , Grotla (cavc) de ll a Fous. 

Occurrcnce: Known onl y from Ihe type loca lit y. 

Remark s: The o riginal descriplion and Ihe figure of dental ouler set:le are not identical. Whercas th c 
lex I read s: »spine- likc set ac stand in a long row" , Ihe corrcspond ing figure only shows EI and E3 as 
spines. A. de/amarei was found togcthcr wlth A. pyglllat!m: al l specimcns of the formcr spcc ies werc 
while. of Ihe lall er red. 

A. delall1(1 rei rese mb les A. !ol/gicoJ"llü and agglelekieltsiJ. II diffcrs from A. !o/lgico rllis mainly in 
the numbe!" o f the Ant IV subscgmcnls (9 in slcad of 6). frorn A. (/gglelekie ll si.~ in Ihc number of dens 
spi nes (scve ral inslCad of onl )' 1) and thc tip of (hc muno (sphcrical inslCad of poinlcd). 

Arrhopafires dudichi Loksa & Rubio. 1966 ( 154) n. combo 

Syn .: A,.,./iopalires cochle(lnfer dl/diehi Loksa & Rubio. 1966 ( 154) 

Only 1 female known . TOlalle ngth about 0.55 Illlll. Colour rusty red. !-le ad with 4+4 stout 
spines. 1 + 1 unpi glllcntcd ommatidia. Ant IV with 6 subscgmc nts. C laws without 100th: Emp 
with too th , lenglh 01' Emp l and II > claws. Emp rn = daw. De ll s with E7 (?). antcrio rl y 7 
sc rac; EI as a stout spinc, E3 spinc likc. Edgcs 0 1' l11 ucro irrcgularl y scrrate; tip as a round 
toot l1 . App. an. thin. s traight , S11100lh: tip wcak ly spoonlike, 110 t broade ll cd (Fig. 2 14). 

Propo rti ons: Am rv subscgmcnts fro m basa l to dista l = 2.6 : : 2.4. 

T ype loca li ty: Hungary. palh:1za. litte r o f a Fagetulll s ilvil ticae ca ricctos ul11 pi losac asso
c iati on. 

Occurrc llcc: Knowll onl y fro m the type loca lit y. 

Remarks : A. dudie/ti is regarded hcre as ascparate spccics becallse the ori ginal descriplion of A. 

coch/earijer is ver)' shon. e. g. cl aws. empod ia. and proportions nOI being dcsc ri bed. Thc main differ
cncc from cochle(l/"ijer is Ihe form of App. an .. which in dlldichi are llOI spoonlikc. 

Arrhopafires efegam Cassagnau & Dclamare Dcbouucvi Ilc, 1953 ( 138) 

Only fc males known. Basa l 1/2 o f Ant m with cuti cular papilla . Ant IV with 5 subseg
me nts. Claws with inne r 100lh ; on ly Emp I with lOoth. le ngth o f a ll Emp > c laws. App. an. 
s lende r. s lightl y curved, dceply furca te, wit h sIll all fringes (Fig. 173). 

Type 10calil Y: Spain , Malaga. Sicrra Bermcja. La Hanadilla. at 1020 III a ltitude. 

Occurrc llcc: A lso found al scvcra l o ther s ilcs in Spain allel in contillClllal Portuga l (JOR
DANA e l al. 1990: 29). Portuga l, Made ira (GAMA 1961 b: 17), S France (IZA RR A 1969 : 
459). and fo rme r Yugos lavia (PAG LIARIN I 197 1: 79). 
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Bi o logy: A. elegalls has bee il fou nd in cavcs and in o pc n habi tats in moss, il is lroglophil e 
(MASSOUD & T1-IIB AUD 1973 : 154). 

Spccics dcsc ri plio n: SELGA 1963: 469. 

Remarks: The specirnens rrom Portugal havc App. an. wit h un cq ual branches and very rine rringes 
(GAMA 1962: 108). 

Arrhopaliresjllrcarus Stac h. 1945 (22) 

Only fcmal cs knowil . Total Icngth I mll1. Colou r whit c. Sctac pos tcrio rl y Oll largc Jbdo
m CI1 2.5 timcs longc r than c law IJI. I + I unpigmclltcd o illmatidia. Allt W basal 1/2 wi tll 
pro mincnt cuti cular papdla (Fig. 174). Ant IV with 5 subscgmc nts. C laws s lc nder. claws [I 
and m with innc r toot ll ; Emp without tooth . le ngth > c laws (Fig. 175). Re t with 2 sc tac. 
Dens wilh E:7 , P:6, J: 3, ante ri o rl y 7 selae; setae EI , E3 and JI - 3 as spines. Dis ta l 1/2 0 1' 
mucro s lighll y narrowed, cdges se rralc; tip spatu late (Fig. J 76). C irculllanal setac no t 

winged. A pp. an. thin , s lightl y curvecJ, slllooth, decply furcate, inne r branch sho n er than 
o ute r (Fi g . 177). 

Propo rtio ns : Lcngth 01' a ntcnnae : head d iagonal ;::: 1.8. Ant I : " : LII : IV ;::: I 1.8 : 3 .2 
: 8 .3 . Ant rv subscgmc llt s I'rom basal to di s ta l ;::: 3.4 : I I I: 2.5. Dcm : mucro ;::: 1.5 . 

T ypc local it y: S pain, Guipuzcoa. S. 5ebastian. Landarbaso cave. 

Occurrcncc: A lso fou nd in S Portugal (A lgarvc. GAMA et a l. 1989 : 366). France (5 
Francc and Corsica, POrNSOT 1974: 126, POINSOT-ßALAGUER 1978 : 186 rcspccli vc ly). 
and Ilaly (Tuscany and Lipari c Islands. DALLAI 1970: 465, 1973: 56 1 rcspecli vcly). 

Bio logy: A. jllrcat/ls is trog lo philc si ncc it has bccn co lleclcd fro m open s ilcs. damp 1l10SS, 

and litte r, bes idcs thc Iypc localily . 

Rcmarks: Thc spcc irncn from the Liparic Islands has head spines (DALLA I. sec above) . 

A rrhopalircs giovallllclIs is Cassagnau & De lamarc Dc bou ltev i lI e, 1953 ( 136) 

Onl y fcmales knowll. C laws s lcndcr. with inncr toolh: Emp I and LI w ith loo th . lenglh > 
cJaws: Emp III witho ut too th. lc nglh < claw. Dcns with E:7, P:6. J :3: E I as a stout sp ine, J I -
3 s lightly th ic kc ncd. Edgcs 0 1' mucro wca kl y sc rrat c : tip po intcd. App. an. thi c k. s traig ht. 
d is tall y s lig htly broade ncd; tip with roug h tcet h (Fig. 2 15). 

Type 10calil Y: Italy. Sardinia. San Giovanni cavc. 

Occurrcnce: Known o nl y from thc type local ity. 

Rcmarks: This spec ies rcscrnbl cs A. boneri und pygll1(1CIIJ. ho\Vevcr th e mllcro and App. an. res pcc
ti vcly dirrer rrom those spccies. 

Arrhopalircs gisilli Nosek, 1960 ( 167) 

Also ma les known. T o tal lenglh 0.5 - 0.6 llllll . Colo ur whitc. J-I ead wi th 4+4 s tou t spi ncs. 
I + I black o illmatidi a. Ant IV wi th 6 - 7 subscgmc nts. C Ja ws with sma ll inncr looth; Elllp I 
w ith too thlike o ute r corner, le nglh or all Emp > cJaws. RCI wil h 2 selac . De ns c haeto taxy 
uncertain , ant c ri o rl y 7 setac; sctae EI - 5 and JI as spincs. E2 o nl y s lig hll y th ickcllcd 
(Fig. 168). Dis ta l 1/2 01' IllUcro narrowed. edgcs sc rrat e: tip as a rou nd tooth (Fi g. 168). 
Circumana l se tae winged, basal ly smooth . App. an. s traigh t: tip spoonlike with vcry rinc 
sC ITat io n (Fig. 169). 

Proportio ns : Lc ng th 01' an te nnac : head diago nal ;::: 1. 5 . Ant rII : IV :::: 1.9. Ant rv subseg
me nts from basa lto di s tal ;::: 2.5 : I I I: I : 3.5 (0 1' I : 2 .5). Dc ns : I11UCro;::: 1. 85. 
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T ype localil y: Czech Rcp .. primcval forcs l 0 1' Boubfn . humus alld Il1QSS undc r Picea and 
Fagus. 

Occurre nce: Al so found in othe r mOllntains in the Czcch Rcp. anel S lovaki a (NOSEK 
1969: 402. DUNG ER 1970: 503. RUS EK 1977 : 16), S Po land (SZEPTYC KJ , sec below). 
Ukrainia (NOSEK & VYSOTSKA Y A 1973: 35), and former Yugos layia (e. g. CVIJOVIC 
1976: 105). 

Biology: A. gisini lives in damp litter, 111 055, and humus; i l was al so found in nes ts 0 1' 

slllalllllallllllals (NOSEK & VYSOTSKA Y A, sec aboye). 

Species description: SZEPTYCKI 1967 : 240 (head spines, dens, App. an.). 

Rcmark s: Thc onl )' di rrcrcllcc 10 A. coch{eari!er sccms 10 bc thc chactotaxy of dens. 

Arrhopalitcs glll Yosii . 1966 c (559) 

A lso males known. Total Icngth 1.2 mm. Colour white cr bro\Vlli sh. Set ac poslcriorl y on 
large abdomen 3 limes langer [han those on antcrior part. I-Icad dorsal seIne stout. 1 + 1 Ull 
pi gmented ommalidia. Ant [J] no t Ihickc ncd . Am IV with 7 subscgmclll s. C1aws very slcn
der, wilh I pair of basa l lateral teclh and wcak inne r loolh ; Emp someti mes with lOo llt 
lenglh always < claws (Fig. 2 16). VT wilh 1 + I se lae. Rel wilh 1 sela. Manu briulll with 4+4 
poslerio r se lae. I)CIlS wilh E: 7, P: 6, J: 3, anleriorl y 8 selac; wilhoul sp ines. Dis tal 1/3 o f 
Illuc ro nalTowed, edges sen'ate : lip as a m und lobe (Fig. 2 17). CirclIlllanal selac wingcd and 
wi th basal leeth, seta aO not fo rked. App. an. rod like, s traight , s l11oo th ; tip blullt (Fi g. 2 18). 

Proportions: Length of ante nnae : head diagonal = 3. Ant I : n : In : rv = I : 3 : 5.5 : 13.5 . 
Ant rv subscgmc nts from basal to di stal = 3.5 : I : I I' I : 1.8. I)e ll s : mucro = 2.2. 

Type locahty: South Korea, Kangwon-do , Hwaam-gul cave. 

Occurre nce: Al so found in o the r South Korean caves (YOSIJ , sec abo ve). 

Rcmarks : A. glll rcscmblcs A. uel1o; but diffcrs in ils an lcnnac, c laws . and App. an. 

Arrhopalites habci Yosii . 1956 (98) 

Also males known. T ota l le nglh about I mm. Colour white and weakl y brown-rcdd ish. 
Ante rior of large abdome n with onl y fe\\' setae. pos te ri o r part with Illo re bu t sIllaller se tae. 
Head with I pair o f spinclike setae near eyes. I + I brown o lllmatidia. Ant m nOI modifi ed. 

Anl IV with 7 subsegmcnts. C laws J] and m with inner toolh ; Elllp with lOoth . le nglh ;::: 
claws. Re! wit h 1 seta . Manubriull1 with 6+6 posle ri or setae. De ns with E:7. P: 6. J :3, ante ri 
ody 7 setae; selae EI , E3 allel J I - 3 as spines. Edges of mucro serrale; tip poillled . C ircuma
na l setae not winged . sela aO fo rked. App. an . stout and tape ring, s lightl y c urved. di sta l 1/2 
with long fringes (Fig. 192). 

Proporti ons: Le nglh 01' antcnnac : head diagonal = 1.75. AIlI J : [I : 111 : IV = I : 2.3 : 3.5 
: 8 . Ant m : Ant rv basa l subscgmellt = 1.5. Ant rv subsegllle nt s from basal 10 d istal = 2.8 

1 . 1 : 1 : 1 . 1 1. 8. Dcns : IllLLCro = 1. 8. 

Type locality: Japan. Ai chi , Toyollashi , Susc 110 Dja Ana cave. 

Occurre nce: Al so founel in o the r Japancsc caves anel in ope n habitats (YOS U. see above). 
Spec ime ns from Ne pal di ffc r s li ghll y (YOSn 1966: 52 1). Uncertainl y recorded fro m South 
Korea (YOSll 1966: 559). 

Rcmarks: A. habe; is sa id to rcscmblcA. .~p(/diC{/ Salmon. 1963 from Sikkim (YOS 111 966; 521). 
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Arrhopaliles hedrosellsis Selga. 1963 (465) 

Only 1 fc malc known. Total lc ngth 0.8 1111n . Co lour white. Sctae postc ri o rl y on large ab
domen about 1.5 ti mcs longer than claw (l 1.1 ?) inne r edge. Hcad with 4+4 Stoul spines. Ant 
1L1 basall y thi ckencd. A nt IV with 5 subscgmc nts. C laws wilh small inne r looth : Emp 1 :lIld n 
with toolh. lcng th > claws : Emp 111 without looth . lc ng th = d aw. RCI wilh I scln. Ocns with 
E:7. P:6, 1:3. antc ri o rl y 7 (7) setac; setae E I - 4 and J I - 3 as spincs, EI stranges!. Edgcs of 
IllUcro scrrnte: tip more o r Icss ro undcd. C ircumanal set ac winged . App. an . rodlikc. s li ghll y 
curved. tapering. with fine fringes (Fig. 2 19). 

Proportions: Length 0 1' antcnn <lc : head d iagona l = 1.6. Anl I : 0 : m : IV = I : 3 : 4.5 : 10. 
Ant IV subscgmc l1l s from basal 10 d isla i = 3.3 : I I I : 2.5. App. an. : c law 111 in ne r edge 
= 1.7. Oens : mucro = IA. 

Type locality: Spain. Zamora. Hcdroso. betwecn Sphaglll/lIl. 

Occurrcnce: Known onl y fro m thc type loca lily. 

Remarks: A. hcdro!iCllsi!i rescmbles A. lIClIllfl!opllllwlmlls and A. microplllhalmll.f. It differs from the 
former in ils fewer head spi nes and its subdividcd I\nl IV. from the laHer in the presence ofheae! sp ines 
and thc Ret SCla. 

Arrhopa!ires IWllgaricu.\· Loksa. 1967 (294) 

A lso males known. Tota l Ic ngth 1.2 - 1.4 mtll. Co lom while to pale ye llow. I'lead with 
no rmal se lac . 1+ 1 un pig me l1tcd o mll1atidia. Ant 111 basa l 1/2 Ih iekc ncd. Ant IV wi lh 8 sub
segme nts. C laws s lender, wilh inne r tOOl I1 anel latc raltccth ; Emp with toolh , Ic ng th > c la\Vs. 
OCIlS \V ith E:7 , P :6, J :3, antcriorly 7 selac ; SCla EI as a spinc. and 11 - 3 spinelike. Edgcs or 
mucro scrratc o nl y in prox ima l 2/3. bu t inncr cdge dc nsc ly, outc r irrcgularl y serrate; tip 
spoonlikc (Fig. 178). C ircumanal se tac nOI \V inged . App. an . s ic IleIe r, c urvcd, di slai 1/3 
I'urcatc. S0100lh (H g. 179). 

Proportions : Lc ngth o r <l nlc nn :lC : hcad di agona l = 2.2. A nl r : n : llJ : IV = I : 2.7 : 4A 
: 10.3. Ant IV subsegments rro m basal to di sta l = 10 : 1.4: 1.5: 1.4 : 1.4: 1.4: I : 3 .6. Dens 
: Il1U cro = 1.6 - 1.8. 

T ypc loea li ly: Hunga ry. Oz cavc. 

Occurrc nce: A lso round in o lhc r cavcs 01' HUllgary (Kifli and Hidcglik eavcs, LO KSA. sec 
abovc). 

Arrhopalites illfrasecUlularills Loksa & Rubio. 1966 ( 154 ) 

Onl y I rc ma lc knowil . Colo u!" pale vio le!. I-lead with 4+4 slc nde r spincs. 1+ 1 blaek 0 111 -
111alid ia. A nt rn nOI Illod if'i cd. Ant IV \V ith 5 subsegments. Claws with inner looth: Emp 

seiaecous, without toolh , le nglh ~ c laws. Chaclo taxy 0 1' de ns uneen ai n. se ta E I . E3 a nd 1 I -
3 as sp ines , E I s ta ll t, ra ther ova l (Fig. 193). Edgcs 0 1' mucro finc ly se rra tc; tip sphe ri ca l. 
App. an. Iikc a broad bmsh with 7 - 9 lo ng branc hes (Fig. 194). 

Proportions: Length 0 1' anle nnac : !lcad diagonal = IA . Alli rn : Ant IV basal subscgmcllt 
= 1.1 . Ant IV subsegmcllt s frolll basalto d ista l = 4.2 : 1 1. 2: 1.2 : 3.3. 

Type loea li ty: Hunga ry, Od vaskö. litter of a Ccraso-Quercetum plant associati on. 

Occllrre ncc: Known o nl y from Ihe IYpC loea li ty. 

Rcma rks: T his specics rescmb lcs A. sCC: //Iularil/J and Ihermophi/I/s. bul di ffc rs in colollr ane! in head 
and de ns spi ncs. 
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Arrhopalires illrermedillS Loksa, 1969 (357) n. combo 

Syn.: A,.r//O/Jaliles IlIlIIgaricl/s ill(erl11 cdills Loksa. [969 (357) 

A lso males known. Total Icnglh 1.2 n1l11 . eolour pa le yc llow or rcddish. 1+ 1 unpigmcntcd 
ommatid ia. Basal 1/2 01' Am m thickcncd. Anl IV wil h 7 - 8 subscgmcms. Claws slcndcr, 
wi lh inner toot h alld late ral tec th ; Emp \Vi lh 100l h, Icngth > cJaws. Dcns with E:7. P:6. J:3, 
antcrio rl y 7 Sclac; sclac E I. E3. ami J I . 3 as spines 01' spinclikc. Inner cdgc of mucro 
dcnscly serrate. euter only wavy; tip spoonJikc. Circumanal selae not wingcd, selae aO nnd 
a l furcatc. sa3 long. App. an. slcndcr, cUJ'vcd. distal 1/2 furcatc, with small fringcs. Icngth 
sOl1lctimcs asymmetriea! alld lips spl it again (Fig. 180). Olhc r charaClc ri s ti cs as in A. 111/1/ · 

garicl/s . 

Proportio ns: Length o f antennae : hcad diagonal = 1.9. Ant I : 1.1 : W : rv = I : 1.4 : 4 
10.2. Ant IV subscgmellt s fro m basal to di stal = 7.2 : 1. 2 : I I I I : 2.2. 

Type localit y: I-Iunga ry, Tornacr karstlalld . Meteor cave. 

Occurrell ce: Known onl y from thc type loca lit y. 

Rcmarks: More Ihall 4000 spec imens havc been co ll eclcd . 2 char:lcleristics vm ied indcpcndcruly : in 
32 % Anl IV hael 8 subsegmcllls and in 30 % dcns sela E3 was clonga lc 0 1' l}:JeI Ihc normal se la l form 
a nd selae J I • 3 were clongalc . 

A rr/lOpaliles japollicl/S Yosii, 1956 (99) 

Only fcmales kllown. Total lcngth 1.4 111111 . Colour white and reddish brown. postcrior of 
largc abdomcn darkcs!. Antc ri or of largc abdomen with onl y fcw sctae. postcrior wilh morc. 
I-lead with fcw pairs o f spinc likc setac. 1+ 1 brown olllillatid ia. A nt W media Jl y th ickened. 
Ant IV with 5 . 8 subscgmclll s. Claws with inncr toot h :lIld tunica: Elllp wi thollt looth. 
Icngth > c laws. Re t with I sela. Manubrilllll wi th 6+6 poste ri or sctac . Dell s with E:7, 1':6. 
J: 3, ante ri orl y 7 se tae; se tae EI and J I ·3 as spines. the othe r oute r setae onl y basa ll y Ih ick
cned (Fig. 195). Edgcs o f mucro se rratc; tip poilltcd. C ircumana l sctae thick but 1101 winged. 
selae a3 wil h basal 1001h. App. an . thiek, s lightly eurvcd, dista l 1/3 with long fringcs 
(Fig. 196). 

Type loea lity: Japan. Tokyo. Nippara eavc. 

Occurrcncc: Also found in o the r Japancsc caves (YOS n , sec abovc). 

Arrhopaliles jelllllleli Cassagnau & Delamare DcbOLltlev il lc. 1955 (390) 

Only 1 fcmale knowll. Co lour while. 1+ 1 unpi glllc lltcd o lllmatidia. Ant IJI Ihickcncd. 
wilhout papilla. Anl IV with 5 subsegments. Claws II and IIJ wit h inner tooth: Emp wi thoUl 
toolh. lenglh 01' Emp l and II > claws. Emp 111 = claw. Dens Wilh E:7. P:6. J :3. antc ri o rl y 7 
setae: setne E I. E3 and J 1 - 3 as spines. Edges o r IllUCfO scrrate ; tip as a rou nd 100th. Cir· 
c lIlllanal se tae not wi nged . App. an. sctalike wi th fcw long frill ges on one side in di stal 1/2 
(Fig. 197). 

Type localit y: Libanon. Jabal Aanjar cavc. 

Occurrencc: Known o nl y from thc Iype loca lil y. 

ArrhojJClfites kolymellsis Tshc lnokov, 1990 (35 1) 

Only remales knowll . Total lenglh 0.7 mm. Colour light rosc·oehrc, hcad darkcs!. Head 
with 4+4 spines. 1+1 dark brown ommalidia. Ant III not Illod iried. Ant IV wi th 6 subseg· 
ments. however Ihe firth onl y weak ly separated from the di sta l. Claws II and m with inner 
tooth and tuniea; Emp without tooth. Icnglh > c1aws. Manu briulll with 4+4 selac. Dens with 
E:7, J :3 se lae: setae EI , E3 and Jl · 3 as spines. 
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Edges 01' muc ro se rrate hut oule r edge with rou nd tce lll: tip pointcd. C ircumanal setac 
wingcd. Ap p. an. thiek. s li ghlly curvcd, d istal 1/3 wi th lo ng branchcs (Fi g. 198). 

Propo nions: Lcngth 0 1' antennae : hcad di agona l = 1.6. An t I : II : 111 : IV = 1 : 1.5 : 2.3 
: 5 .5. Ant IV subscgmcnts fro rn basa l to distal = 3.3 : I I I I: 2. Dcns : mucro = 1. 5. 

Type locality: E Russ ia. tundra Il ear Kolym Rivcr at 1200 111 a ltitude, litter 01' Bellila exilis 
bushes. 

Occurrenee: Known onl y fro rn thc type localil y. 

Remarks: A. kolymell.ds diffel's from A. oCf(u.;alllhIlS by the chnctotaxy of dens and the fewer teeth of 
rnucro. alld frorn A. prilJ(.: ipaIiJ by the different form of the App. an. 

Arrhopalires locz."i Loksa. 1960 (264) n. com. 

Syn.: ArrJwpaliles coeclfs f. loczyi Loksa. 1960 (264) 

Only remales dcscribcd. Colour white. Eyes abse nt (?). C laws with inne r and o rten wüh 
oule r too1h. Circum <1 na l setae nOI winged. 1+1 shon spines on dorsal alld venlral ana l va lves . 
App. an. thiek, tape ring bUI wi th bluntlip (Fig. 158). Othcr charac tc risti cs as in A. caeCl/s . 

Type localit y: I-Iungary, NE 01' Lake BalalOn, L6czi cave. 

Occurrence: Known only from the type localily. 

Rernarks: Thc d iffcrcnccs from A. coeCIIJ (!Iumber of smnll spi nes of Abd. VI and fo rm of App. an. ) 
justify the ncw spec ics lcvcl of A. locz.yi . 

Arrhopalires IOl/gicomis Cassagnau & Del<1 mare Deboullevillc. 1953 ( 14 1) 

Only fcmales knowil. Colom while. Am IV with 6 subsegments, [he second not always 
obse rvab le. C laws wilh inne r 1001h. in c law I nol a lways observab le: Emp wi th loolh but 
so me times mi ss ing in Emp rn. length always > e law, Dens with E: 7. P:6. 1: 3, ame ri orl y 7 
sClac; set ae E I, E3 and J I • 3 as spines 0 1' spinelike. Edgcs of mue ro se rrate; lip spherica l 
(Fi g. 220). App. an . [!liek. stra ight. tapering, distal 1/2 wilh roug h tee lh (Fi g. 22 1). 

Proportions: Lcngth 0 1' antcnnae : head diagona l = 3. Ant I : 11 : 1.11 : IV = I : 2.4 : 4 : 11. 
A nt IV subsegments rrom basalto di sla i = 5 : I I I I 1. 8 . 

Type localit y: Not cle rined; eo llccted in France, Alpes·Maritimes, Tcndc. Vieura cave. and 
France, Isere, Bahne cave. 

Oceurrence: Al so known from Austri a (S tyria, Lurgrotte cave, NEU I-IERZ 1975: 159). 

Rema rk s: TI11 5 species rcscrnb les A. pyglllaells und was synonyrn izcd wl th that species (PACLT 
1957: 269). but the rnucro and App . an . dlffcr. 

Arrhopaliles lIull/1i Deln rnare Dcboullev il lc & Bassot. 1957 (78) 

Only fema lcs known. Co 10m whitc, I + I unpi gmcnted om matidi a. ßasal 1/2 of Ant fII 
th ickencd . Am IV wilh 5 - 6 subsegments. C laws with inner loolh: EmjJ withoul 1001h, 
lenglh of Emp l and n > claws, Emp II.I < c law. Re t wil h 2 sctae. Dens w ith E:6, P:7. 1: 3, 
antc ri orl y 7 selae : selae E I. E3 alld J1 - 3 as sp ines. Di slai 1/2 o f mucro s lighll y narrowed, 
inne r edgc se rrate, oule r wav)'; tip as blunt 100th (Fi g. 18 1). App. an. Ihin, s ligh tl y eurved, 
dislai 1/4 fureate. s ll1oot h. Icngth 0 1' one braneh gene rall y on1y 1/2 0 1' the o the r (Fig. 182). 

Proportio ns: Anl IV subscgmelll s frolll basal to distal = 2.9: I 1 : 2.6 (or I 1.6). 
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Type loca lity: Portugal. Madeira. Calclcirao Vcrdc ncar Quicmaclas, in dry Marchantia les. 

Occurrcncc: A lso [ound in conl incntal Portugal (GAMA CI al. 1994: 45) and Bulgarin 
(CONEV & KAZANDZIEV A 199 1: 80). 

Arrhopalires lI/icroplulUlllllfts Cnssagnau & Dclamare Deboultcv illc. 1953 ( 133) 

On ly fema les knowll . Colour whitc. I-lead \V it llom spines. 1 + 1 sma lI , unpigmcntcd OIl1Il1<l· 

ti d ia. An! IV und ividcd, form as in S",i"rJlll ril/l/ ,L C laws broad, with inne r (oolh anel tunica: 
Elllp I not dcscribcd. EmfJ n with 1001h , Icngth of Emp II anel m < claws (Figs. 222, 223). 
Re! without sela. De m; wil h E:5, P:6, J :2 (7). anlcriorly 7 serac; se Ine E I - 4 anel J I. 12 as 
spines or spincli kc. Edgcs 01' IllUcro sen'ale; tip spatulatc. App. an. rodlikc, straight : tip 
pointed, distal 1/3 sOllle times with sIlla ll fringes as in A. {J)'gmael/s (Fig, 224). 

Pro port ions: AIl I I : n : III : IV = I : 1.7 : 3. 1 : 4.6. 

Type loca lit y: Francc. I-I autc-Garonnc. cnvirons o r Toulouse, ro rcs l or Laramcllc. hum us 
undc r oak Irccs, 

Oeeurrence: Also kllowll from Spain (JORDANA CI a l. 1990: 30). 

Arrhopafites will//llts Yosii, 1970 ( 17) 

Only I femaJc known. TOl al length 0.5 mm. Colour whi le. "Iead wilh 13 spi ne likc sClae. 
1+1 unp igmented o l11 l1lalidia. Anl 1II not Illodiried. Am rv undi viclcd. Claws with inne r 
(Ooth and I pair or basa l lalera l tccth, claw m also with tun iea (Fig. 159): o nl y Emp I wi lh 
(Ooth , length or Emp I = claw, Emp 11 ami fII < cJaws. Manubriulll wi th 4+4 posleri or selae. 
Dens wi th E:5 , P:6, J: 3. anlcrio rl y 8 setac; se tae E I - 4 and J J - 3 as short spines, anleri or 
sctae thiekcr than normal bu t without stout di sta l sp ine (Fig. 160). Ante ri or edge 01' IlllLCro 

indented (or di sta l 2/5 na rrowcd), edges roughly se rrale; ti p spoonlikc (Fig. 16 1). Cireuma
na l setae strong ly winged. 2+2 short spines on dorsa l and al so vent ra l anal va lves. App. an. 
bandli ke bU1 spa1ulatc. ra1io 01' leng1h 10 wid1h abou t 5; tip cut wi1 h many small fri ngcs 
(Fig. 162). 

Proportions: Length 01' antennae: hcad diagonal = 2. Ant I : I1 : rn : IV:: I : 2.7: 3.7 : 8. 
Dcns : mucro:: 1.5 . 

Type loca li ty: Japan. Nagano. Shigakogcn. 

Oeeurrencc: Also knowll frolll NE China (Changchun. CI-JEN & SI-I IN 1990: 22 1). 

Arrhopafites octacanthlls Yosii. 1970 ( 14) 

Only rcmales known. Total Icnglh 0.8 111 m . eolour brow nish. s trongly mou lcd . An terior of 
largc abdomcn wi th 3+3 stout selae. I-Iend with 4+4 spines. I + I pa le reddish-brown omllla
tidia . Anl m not modi ri ed . Allt IV with 7 subsegments. C law I with I pair 01' sIllall latera l 
tcelh. c laws n and 1II wi th inlle r tootl1 anel tunica: Emp withoul looth, Icngth 01' Emp I > 
elaw, Emp n alld UI S claws. Manubri ulll wilh 4+4 poslcri or seIne. Oe lls wi th E:6 , 1":6. J:3. 
nll tc ri o rl y 7 sctae; se tac E I - E3 and JI - 3 as sp ines, P I sma ll (Fig. 199). Edgcs 0 1' mucro 
irregularly serra1e wi th about 20 tee th each: ti p as a rou nd tooth. Circumanal se1ac not 
winged. App. an. re lati ve ly short. n attcncd. di stal 1/2 with long frin ges (Fig. 200). 

Proportions: Lcnglh or antcnnae : head diagonal:: 1.7 . Ant I : n : rn : IV :: I : 2 : 3 : 6.5. 
Ant 1II : Ant rv basal subsegmcnt :: 1.8. Anl IV subseglllcnts fro ll1 basa l to d istal :: 2.6 : I 

I : 1 : 1 : I : 3.2. De lls: mucro:: 2,7 [sie l. 

Type local it y: Japan , Na ra. Yoshino. 
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Occurrcllcc: Also found al olher sitcs in Japan (in olhcr open habitats and in Tokush ima, 
Zenzyokutsu cavc, YOSII , see above). 

Remarks: A. OL'f(lC(l lIlhIIJ resemblcs A. pril/(:il'(lfi.t and Iwbei but differs from th ese spcc ies by ils 3 
ou ter denta l spines. 

Arrhopalires o l'l1aTl/S Stach, 1945 (24) 

On ly fcmalcs knowl1. Total length 0.8 Illlll . Colour white. Setae posleriorly on large ab
domen 2 times longcr than claw Ill. I + I unpigmented ommatidi a. Ant m with prominent 
basal papilla. Ant IV with 5 subscgmcnl s. Claws slcncler, almost of equal form. wi th small 
inner tooth: Elllp without tooth, Icngth > claws. Rct with 2 setac. DClls with E:7, P:6, J:3, 
an tcri orly 7 se tac; se tae E I, E3 and J1 - 3 spine likc. Distal 1/201' rnucro narrowcd, edges 
scrrate. Circumanal setae not winged . App. an. bandlike, sli ghtly curvcd, di stal 1/2 with 
small tecth and apicallong branches likc a brush (Fi g. 20 1). 

Proportions: l engt h of antcn nae : hcad diagonal = 1.7. An! I : Il : 111 : IV = I 1.7: 3.1 
: 7.7 . Ant IV subseglllcnts from basa l!O di stal = 3.2: 1 1 I: 2.4. Dens : Illucro = 1.4. 

Type locality: Spain, Santander. near Pucntc Viesgo. Dei Castillo cave, on water. 

Oeeurrenec: S Europe; from Spai n (JORDANA et al. 1990: 30). S Franee (lZARRA 1969 : 
459), and haly (DAlLAI, sce bclow) 10 I-Iungary (DUNG ER 1975: 25) and fo rlller Yugosla
via (e. g. CV IJ OV IC 1974: 93); also rcporled from Gcrmany (Hesse, Vogelsberg, BÖHlE 
199 1: 39). 

Biology: A. omaTIIS is trog lophilc (MASSOUD & THIBAUD 1973: 155): it also li ves in 
open habitais in damp soil. humus, and 1ll0ss . 

Speeies desc ri pti ons: CASSAGNAU & DELAMARE DEBOUTTEV ILLE 1953: 138 
(App. an.). DALLAI 1973: 563 (Allt , fcma le AbcJ VI. App. an. ). Thc types have Il evcr beeil 
consultcd. 

Remarks: The specimells of Ihe secondary descriplions differ in some ch:l.rac teristics from Ihe origi
nal. 

A rrhopalires pO.HlIlI1icoides Cassagnau & Dclamare Deboutlevi Iie. 195 3 (137) 

On ly fcma lcs known. I + I (unpi gmcnted?) ommatidi a. Am IV undivided but with 8 annu
lations. Claws with inner loo th and lateral tccth, claws n and m wi th tuni ca; Emp broad, 
Emp l and II wit h tootl1 , length 01' all empodia > c laws. Rel with 2 setae. Dells with E:7, P:6, 
J:3 sctae; setae E I - 5 and J1 - 3 spinelikc. Edges of Il1Ucro sen'ale: li p s lightly broadened. 
App. an. stout and straight. dislai 2/3 racketlike with rough tccth (Fig. 186). 

Type 10cality: S Francc. Tam, fo rest of Grcsignc, soil. 

Occurrencc: Also found in ccnt ral Spain (SElGA 197 1: 252). 

Remarks: A. pOJIIIJllicoides resembles A. com,;wHlJ and poJtIlJlliclI.L Il differs mainly in the subseg
menla tion of Anl lV and Ihe dens spines. 

A rrl/Opalires POSflllllicllS Stach, 1945 (25) 

Only fema les known. Total lenglh 1.3 111m. Colour white 0 1' reddi sh. Sctac pos tcriorly on 
large abdomen 2 times longer than elaw rn. I + I unpigmenlcd or pi gmcnted olll ll1a tidi a. Ant 
lJ1 not modified. Ant IV with 6 - 7 SUbSCgIllClltS. Claws U alld II1 with inncr toot h; Emp with 
toot h, length > c!aws (Fig. 187). Ret wül1 2 se tae. 
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Dcns with E:7, 1':6. J: 3, anlc ri o rly 7 selac; set ac E I, E3, and J I - 3 as sp ines, E I s tou t. Dis tal 
2/5 01' mucro narJ'o\Vcd, cdges sen'ale; tip as a m und 1001h. Ci rc uma nal set ac 1101 wingcd. 
App. an. th iek and straight , di sta l 1/2 rackctl ikc wi lh roug h Icelh (Fig. 188). 

Proportions: Lcnglh o f anlcnnac : hcad diagonal = 2. Ant I : 11 : m : IV = I : 2 : 3 : 9. Ant 
IV subsegments fro m basal to dista l = 5.5 (o r 4.2 : 1.3) : 1. 3 : 1.3 : 1 : 1 : 2. Dcns : mucro :: 
1. 2. 

Type localit y: Former Yugos lavia, Postumica cave, on \Vater and stalactitcs. 

Occurrencc: Also reported from France (S Fram:c and Corsica, POINSOT 1974: 126) and 
Germany (Hesse. Vogelsbe rg. BÖHLE 199 1: 39). 

Bio logy: A. pos(/IIlIiclIS is troglobi te (MASSOUD & THIBAUD 1973: 154). but a lso oe
c urs in open habitats (in Gcnnany it has beeil rouml in humus be lween rocks. sec above). 

Rcmarks: This spccics rcscmblcs A. cm/Zimllls. it mainly di rrers in its braader App. an. and longer 
antennac. 

A rrhopalitcs prillcipalis Stac h, 1945 (37) sensu Stach. 1956 (87) 

Syn.: SlIIinrlllfril1l1S bil10Clllarlls Börnc r. 1903 ( 163) 

Arrhopalires billOClllaflls Linnullie mi. 1912 (273) 

Originally, only fc ma les deseribcd. TOla l Icngth up 10 1 111 m. eo lour brown ish 0 1' b luish
grey. Selae postcrio rl y Oll la rgc abdomen 2 timcs longe I' Ihan e law IlI . I-lead wilh 4 - 6 pairs 
or sp ines (Fig. 202). 1 + I dark ommatidia . An t 111 not Illodifi cd. Am IV gene rally wilh 6 
s ll bsegments, the 2 dista l may be indislinc ll y scparated er rll sed. C laws slende r, \Vith inner 
tooth; Emp land n wilh 1001h, lenglh or al1 e mpodia > e laws. Rel wit h 2 setac. Dens wi th 
E:7. P: 6. 1:3, anterio rl y 7 selac; selae E I. E3, and JI - 3 as spines, E I sto Ul es t. Di sta l 1/2 o r 
I11UCro Ilarrowcd, edges se rrat e; tip spoonlikc. Ci rcumanal selae no t winged . App. an. with 
band like sha n. di stally curved. di stal 1/3 split into branches and long fringes (Fig. 203). 

Proportio ns: Le nglh o r anlen nae : head d iagonal = 1.3 - 1.6. Am I : n : 111 ; IV = 1 : 1.8 : 3 
; 7. Am IV subsegmeill s rro m basa l 10 dista l = 4.5; 1.3: 1.3 : 1.2: I : 2.3. Dens: Il1 l1c ro = 
t.3 - t. 7. 

T ypc loca li ty: NOI derined: Ihe o ldest samplcs Illcntioned by ST ACH ( 1945: .. .0) rrom S 
Po land. Tatra Mts., in 1110SS and damp lillcr up to 2300 m altiludc. 

Occurrcllce: I-Io lare ti e; ranging rrom North Amcri ea and Grccnland 10 S Russia, in Europe 
S to the Pyrenees, the Alps. and ronne r Yugos lav ia. A prillcipalis is usually rcgarded as a 
boreo-a lpine species (KOPESZKI & MEYER 1994: 157). but it a lso oeeu rs in the Russ ian 
s teppe (STEBAEVA 1966: 1144) and the German lowlands (VOGEL 1988: 53) and high
lands (BOCKEMÜHL 1956: t48. BÖHLE 199 1 a: 50. 199 t b: 79. SCI-IULZ 1994: 127). 

Biology: A. prillcifJ(llis li ves in damp moss. litter, and so il down to 15 e m. and is troglo~ 
phiJc (MASSOU D & Tl-IlBA UD 1973; 155). It was round throug hout the emire yea r in the 
high lands or Gcnnany (ncar Tübingcn. BOC KEMÜHL. sec above) and Qccurs up to 2 100 III 
a ltitude in Europe (Swi lzerl and and Franee. the Pyrennes, G ISrN 1947: 80, CASSAGNAU 
196 1: 210 respec ti vcly) and 3900 m in the USA (Colorado. FJELLBERG 1984: 206). 

Spccies descriptions: G ISIN 1947: 88 (head spines, dens, wingcd c ircumanal sclae. App. 
a n.). NOSEK 1962: 337 (Ant IV. e law. mucro, App. an .). FJ ELLBERG 1984: 206 (head 
sp ines. Ant. IV. dens. App. an.). FJELLBERG 1984: 87 (maxillary ouler lobe). ' l1lC types 
have never been eonsulted. 
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Remarks: GISIN ( 1947: 88) desc ribecl males. and wi ngcd e ircllllla nal setae and a fu rcate seta aO in 
fc malcs. FJELLB ERG ( 1984: 206) obse rvccl addi ti ona l 2+2 spi nelike sctac on dorsa l head-bac k 
(Fi g. 202). A. pril1 cipa fis from RlIlll ania (GR UIA 1966: 251) had 9 head sp ines and asymmetrieally 
fllrcate and fringed App. an .. Ihus not bclonging 10 this spce ics. I1 may bc Ihat A. principafü is idcnti cal 
with A. benilllS (Folsom. 1896 c). tho llgh in Ihal specics Ihc Icnglh of Emp 111 < e law and An! IV onl y 
has 5 sllbsegmcnl s (C HRIST IANSEN & BELLi NGER 1981: 1103. r JELL BERG 1984: 206). 

Arrhopalires psel/doappel1dices Rusck. 1967 (23) 

Only fema les known. Tota l Icngth 0.8 111m. Co 10m whilc 10 pale rusty red. Dorsa l thorax 
wilh 4+4 thiekened seIne. Head wilh 5 - 6 pa irs o f weak spines. 1 + 1 unpigmcntcd o mma
lidi a. An! IV with 5 subscgmcnls. C laws wilh inner lOolh. basa l late ral teeth. and tuniea: 
Emp with lOoth . lenglh 01' EllljJ I > c la\\'. Em jJ 11 and ITJ = claws. Rel with 2 se lae. Dens wilh 
E:7. P:5, J :4. anteriorly 7 se lae: selac EI. E3. and JI - 4 as spines 0 1' sp ine likc. Edgcs 01' 
mucro sen·ale. C ircurnanal sClac wingcd. sc tae sa3 long C'pscudoappendiccs') . App. an. slen
de r. s lightly curved: lip pointed. di stal 1/2 with smal l lee th (Fig. 225). 

Proportions: Length 01' antennae : head diagonal = 1.5. Ant I : II : W : IV = 1 1.8: 2.6 
: 6.8. Ant m aboUI as lo ng as Ant IV basa l subsegmenl. Anl rv subsegments from basa l 10 
distal = 3.2 : I I 1: 2.5 . Dens : mucro = 1.3. 

Type locaHt y: Slovakia , Low Tat!"a Mts .. near a c reek at Ihe foot 0 1' Mount Siml, wel moss 
on li mcstone. 

Occurrenee: Also fo und in Illoutllains 01' the Czech Rep. (DUNG ER 1970: 503. 1976: 4 1). 
in the Alistrian Alps (BR ETFELD 1975 : 30 1). in Fin land (VfLKAMAA 1989: 64). !talian 
caves (DALLA I & MALATESTA 1982: 190). and Gerrnany (Hesse. Vogelsberg. BÖ HLE 
1991: 39). 

Bio logy: A. pse/fdoappel/dices o rt en lives in cJamp 1ll0SS and soil ; it is trog lophile. In thc 
Czech Rep., il was found up 10 1450 m alt itude in so il and damp 1ll0SS lInder Pilll/s mI/go 
(DUNG ER 1976: 10. 11 ). in Gerrnany in dry forests (sec aboye). 

Species desc ription: DUNGER 1970: 42 (wilh critica l cO l11l11 enls o n the charaetcristies). 

Rcmarks: A. p.\·elldooPPclldice.\· resembl cs A. pygll1(1CIH alld lerrico!o . a nd may be syno nymous wi th 
thc fo rmcr. The 'pseudoappcndi ccs' (i. e. thc large seta e sa3 of Abd VI) also oee llr in Olher spec ics. c. g. 
in A. sericils (DUNGER 1970: 42). A. /Helldoappel/dice.\· is rctaincd hefe as a separatc spcc ics becausc 
anlc nn al ralios :md Ret sei ae difrer from A. pygll1(/ell.l' anel le rr ico!a rcspcel ively. 

Arr"o{J"lite,' {Jyg"we"s (Wanke !. 1860) (203) senSLI Stach. 1945 (30) and Stach. 1956 (78) 

Syn.: DicyrrolllC/ pygl1laca Wanke!. 1860 (203) 

Sm; milli ril/Ils bifloclIlallls Börner. 1 90 I (343) 

Also males known. TOlal Jcngth 1.2 Illlll. Colour whitc or more 01' less fU Sly red. Selae 
poslc riorl y on large abdomen abOUI 2 limes longcr than c law ITI . Head sei ae slightly stouier 
Ihan normal. I + I morc or Icss piglllented oJl1ll1atielia. A nt rn basa Jl y Ihickened . Ant rv wilh 
5 subsegmenls. C laws with inncr lool h: Emp wilh lOoth. in Emp IlJ sOlllel imcs missing, 
lenglh a lways > claws (Fig. 226). Rel with 2 sc tae. Dens with E: 7 (bul E2 sOlllelimes l11i ss 
ing). P: 6. J: 3. anleri orl y 7 sc lae: se lae EI. E3, anel J I - 3 as spines or spine like (Fig. 227). 
Edges 0 1' mucro sen'a le (bul ouler sometimcs s l11oolh); tip spoonlike (Fig. 227). Ci rcumanal 
sclae nOI willgcd. A pp. an. rod likc. straight ; tip cut , lip and distal 1/3 with small leeth (Fi gs . 
228.229). 

Proportions: Lenglh of antennae : head diagonal = 1. 7 - 1.8. Am I : U : m : rv = J : 2 : 3. 5 
: 9 .5. A nt rv subsegments [rom basa l to di stal = 5 : 1.3 : 1.3: : 3. Dens : mucro = 1. 3 - 1.6. 
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Type loea ti l)': S iovakia. Sioupcr and Katharina cavc. in cxcrcmcnts o f bals. 

Occurrcncc: Ho larcl ic. 

ß io logy: A. pygmaells usually lives in cavcs. in coole r and moister c li ma tcs 01' Europc 
($ wcden. Ireland. Gennany. Francc) also in damp mass. Iittc r. and se il o f open hab itas. tilus 
it is troglophi 1c (MASSOUD & THffi AUD 1973: 155). It was round up to 2400 m a lti tude 
(Switzerln nd. GISIN 1947: 80). 

Spccics dcscripti ons : GISIN 1947: 90, 1958: 774 (antcnnac lünger than in A. lerrico{a, 

length o r An t m « basal subsegment or Ant IV), G ISIN 1960: 96, SELGA 1963: 458 (re
male ci rclIlllanal selae winged, length of an tcnnac : head diagonal = 1.5 - 2. Icnglh of App. 
an. :::;; c law m inner cdgc), BETSCH & CASSAGNAU 1966: 128 (a sccondary sexua l char
actc ri sti c of male Abd VI in thc same manner as in A. terricola), CI-IRISTIANSEN 1966: 64. 
CHRIST IANSEN & BELLINGER 198 1: 11 09. The speci mens o r coll. STACH have Il ever 
beeil consultcd. 

RClllarks: Thc spcci mcns of Austral ia (GREENSLADE 1994: 11 9) should bc rc-cxamincd. Those of 
Norlh Amcrica vary considcrab ly (CI-IRIST IANSEN & ßELLINGER. sec abovc). 

Arrhopalites m seki Nosck, 1975 (45) 

Also males knowil . Tota l length 0.7 mm. Calour whilc. '-lead wilh 7 spines. 1+ 1 black 
ommatidi a. Am m dislally thickcncd. Anl IV with 5 subscgmcllls. Claws \V ilh inner lool h; 
Emp l and n with 1001h , lenglh cf all cmpodia > claws. VT with 2+2 sclac. Rel wi th 2 selac. 
Dcns witll E:7 , P:6, J: 3, antcriorl y 7 setac; sc tac E I - E3 (a lso othcr oute r se lae?) ami J J - 3 
as spines , E I as a stout spine. Distal 2/5 cf mucro l1 urrowcd, cdgcs scrratc. C ircumanal sclac 
wi ngcd. App. an. rat her la ng, slightly curvcd; ti p pointcd, di stal 1/2 with smal1 frin gcs 
(Fig.230). 

Proportio ns: Lcngth 01' antennae : head diagonal = 1.7. A nt I : n : m : IV = 1 : 2.5 : 3.2 
: 8.7. Ant 111 abollI as long as Ant IV basa l subsegmcnl. Ant IV subsegmcnts fro m basa l to 
di sta l = 4 : 1.2: I I : 3. Dens : mllcro = 1.5. Lcnglh 01' App. an. > claw IJI inner cdgc. 

Typc localil y: Siovakia, Moravian Karst CHVC. 

Occurrencc: Known only from Ihe type locality. 

Arrh opa/ites seclIIu/arills Gis in. 1958 (776) 

Only fcmales known. Total length 0.5 - 0.6 !TIm. I'lead with 6+6 Sloul spines. thc 2+2 allle
rior sma lle r Ihan the othe rs. I + lommulidia. Ant [J] basa lly thickcned. Anl IV with 5 sub
scglllems. C laws wil h inner loolh; Emp l and n wi lh loolh. lenglh 01' a ll cmpodia > claws. 
Ret with 2 setae. Dcns with E: 7. P:6. 1:3. amcriorly 7 sc tac; sctac E I. E3. and J 1 - 3 as 
spines, E I as a stout, ova l spine (Fig. 204). Distal 1/2 o r IllUcro narrowcd, cdgcs sc rratc; tip 
spoonlikc. C ircumanal setae winged. App. an. reatherlike wi lh aboul 6 long. d istal branches 
(bul said 10 be similar 10 A. prillcipalis). 

Proportions: Length 01' antennae : hcad di agona l = 1.5. A n! I : 11 : J]J : IV = 1 1.8: 2.7 
: 6.5. Ant IV subscgmenls from basal 10 di stal = 3.5 : I I I : 2.6. 

Type localil y: France, Ain , St-Genis-Pouill y, rores! 01' Querce to-Carpinclulll aegopodiclo
sum associa!ion, so il near ABondon Ri ve r. 

Occurrence: Palaearctic; from N Norway (FJELLBERG 1988: 15) S 10 Ihe Medile rranean 
(DALLAI 197 1: 367. POINSOT 1972: 293) and S Russia (STEB AEV A 1976: 124). 
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Biology; A. SeClllld{/r;lls li ves in small numbers in liller anel soil. 

Spccics desc riptio ns: RUSEK 1965 ; 160 (head spines. antenna, female Abd. VI). 
WEINER 198 1: 466 (head spines, dens. Illucro). The types ha ve not bee il consulted. 

Remarks: A. secl/lul(l r illJ resembles A. prillcipalis but differs in its smallcr a rHerior head spines . its 
Ant IV with 5 subsegmcrHs. a nd its oval dental sp ine EI. 

Arrhop{/lites seriells Gisin. J 947 (89) sens II Gisin , 1960 (275 ) 

Also males know l1 . Total length 0.6 - 0.75 111111 in females (Fig. 144), 0.4 - 0.6 Illm in 
males. Colom grey frol11 sparse pi gment latera ll yon large abdomen. Head wi th normal se tae 
(Fig.205). 1+ 1 grey o l11matidia. Basa l part 0 1' Ant rn weak ly thickened. Anl IV wilh 5 sub
segmcnts. Claws with inner tooth. Dens with E:7, P: 6, J:3. ante rio rl y 7 selae: setae EI. E3, 
ami J I - 3 as spines, EI as a normal. conical spine. Edges 0 1' mucro serrate. C ircumanaJ setae 
winged . App. an . sClalikc with fcw lo ng fringes on onc sielc (Fig. 206). 

Proportions: Am IV subsegmeills from basal to di stal = 2.8 : I : 2.5. 

Type locality: Switzerland. Basc l, Allschwil , fores l o r Qucrce to-Carpine tum associati on, 
in moss on the soil. 

Occurrellce: Europe and Morocco (THffi AUD & MASSOUD 1980: 543). 

Biology: A. sericlIs li ves in damp moss, litter. and so il (a lso in deeper laye rs, rONGE 
1980: 160) , and in the Medite rranean a lso in caves (troglophile. MASSO UD & THffi AU D 
1973: 155). In Gennany, near TU bingen. il was more abundant Ihan A. prillcipalis but was 
o nly collcc tcd in March and October - Dcccmber (BOCKEM ÜI-l L 1956: 149). Egg deposi
tio n and panhenogene ti c devclopmcllI have been desc ri bed (MASSO UD & PINOT J 973; 
197, BETSCH-PINOT 1980: 15. BLANCQUAERT et a i. 198 1: 11 8). 

Speeies descriptions: CASSAGNAU & DELAMARE DEBOUTrEV lLLE 1953: 139 
(App. an. ). SZEPTYCKJ 1967: 240 (Ant rv. dens. App. an. ). LAWRE NCE & MASSO UD 
1973: 77 (cuticula structure), MASSOUD & PINOT 1973: 199 (remale Abd VI), WElNER 
198 1: 466 (head setac, dens. and mucro). FJELLIl ERG 1984: 87 (maxillary o uter lobe). The 
types havc !lcve r been consulled. 

Remarks: A. Je r iclI.f rcscmbles A. princ:ipali.r but diffcrs in its norma l head scta e and 5 Am IV sub· 
scgments. 

Arrhopaiites s{ol/C/cicIIs Nosek, 1975 (599) 

Also males known. Total lengt h 0.9 - I mm. Colour white with reddish pi gment on abdo
men. Setac pos lc ri orl y on large abdomen shon er than claw nI. Hcad apex with 8+8 spine like 
selae. I + I rcddish ommalidia. All! rn weakl y lh ickened . Aill IV with 5 subsegments. Claws 
with inner toolh: Emp land U with loo th. length > claws: Emp UI without 1001h. lenglh < 
claw. VT with 3+3 sctae. Re t wit h 2 setac. Manubrium with 5+5 (?) setae. Dens with E:6 
(7). P:6. J: 3. anteriorl y 8 selae; se tae E I - 4 (or only E I, E3?) anel J I - 3 as spines or spine
like. E I as a stout spine. olher oule r se tae basa l1 y too thed . Mucro ante ri orl y inelented. eel ges 
serrate; tip as a round toolh (7) . C ircumanal se tac on I)' s li ghll y Ion ger than those of abdo
men. nOI winged. A pp. an. sctali ke. ralhe r shon, bOLh late ral s ieles with smatl teeth . 

Proportions: Length or antennae : !lead diagonal = 1.8. An! I : U : rn : IV = 1 : 2.4 : 3.8 
: 9.6. Ant m : Ant IV basal subscgmcn t = 1.1. Allt IV subsegments from basa l LO distal = 3.3 

I J I: 2.8. Dcns : mucro = 1.3. 

Type localily: S iovakia . Domica cave, in guano mixed with limcstone de tritus. 
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Occurrencc: Knowll only rrom thc type loeali!)'. 

Species descripti on: Nosek 1975: 223 (App. an. ). 

Rc rnarks: Thc dcsc ribcd fcmales sce rn 10 be subadult sincc thc circ umana! sctac are fa lher shan and 
Ihc App. an. shan and sClalikc. In Ihe kcy. Ihi s spccics is li slcd twiec becausc Ihe origi nal figu rc of th c 
dCllIal Quter selae diffcrs from the original dcscr iption. 

Arrhopalifes Sp il1 0SHS Rusek. 1967 (25) 

On ly fcmales knowll. T01al length 0.7 mm. Calou!' whilc. Thorax clorsally with 5+5 spinc
likc selae. J-Iead apex with 4+4 stout antcrior anel 2+2 smal1er posteri ar spines. 1 + I unpig
mcnted olTImatidia. Ant IV \Vi lh 6 subscgmcms. Claws with inner 1001h. lateral lCClh . anel 
tun iea; Ernp with 1001h, Icngth ~ cJaws. Re! with 2 selae. Dcns with E:7. P:6. J:3, alll criorl y 
7 selae; selae E I - 6 and J I - 3 as spi nes or sp inclike. Edges of muero roughly serrate: tip a 
round too th. Circumanal setae wingcd. the late ral basally fmeate anel too thed (Fi g. 170). 
App. an. straight ; tip spoonlike, margin with small fringes. 

Propo rtions: Length 01' antcnnae : head diagOilJl = 1.7. Allt I : U : 111 : IV = 1 1.7: 2.7 
: 6. An t rv subsegments from basa l to distal = 3.6 : I I 1 1 1. 75 . Oens : IllUcro = 1. 9. 

Type locality: S iovakia , Low Tat ra Mts .. S slope 0 1' Mount Sina. wel litter 0 1' a Acereto
Carpine tum fore sL 

Occurrencc: Also found in S Po land (Pieniny Mts., WEfNER, see be low), W Auslria 
(KOPESZKI & MEYER 1994: 157). Central Germany (Hesse. Voge lsberg. BÖHLE 199 1: 
39). and S Finland (VfLKAMAA 1989: 64). 

ßio logy: A. spinoslIs li ves in damp or dry littcr anel in 1l10SS of foresis. 

Species descriplion : WEINER 198 1: 465 (head spines, dens with only E I and E2 as 
spines). 

Rcmarks: A. spil/o.l'IIs diffcrs from olher Arrlwpafiles specics by Ihe Ihickened SClac 01' i1s Ihorax a nd 
the loothed circumanal setne. The form of the head spines and App. an. rescmblc Ihnt 01' A. coc:hlean!er 
and gisiJ1i. Perhnps. there is onl y I species. A. coch/earijer. with loeal variations. 

IIrrhopalites slfbbljidllS Travc, Gadea & Dclamarc Deboultcvillc, 1954 (2 13) 

On ly 1 female known. Colour wh ile. 1 + 1 unpigmenlcd olllmaticlia. Ant IJ] sli ghtly thick
ened. Ant rv wi th 5 subscgmcllts. C laws long with inner 100th: Elllp slcnder without lOo th. 
Icngt h 5: e laws. Dell s with E:6, P: 6, J :3. antcriorl y 7 selae: set ae E I , E3 alld J 1 - 3 as spines. 
Edges o f muero serratc [?J; tip not cnlarged. App. an. stout , eurvcd. distal 1/2 asymmetri
cally fureate with rough teeth (Fig. 183). 

Proportions : Am I : I.I : m : IV = I : 3 : 4 : 10. Ant IV subscgmcllt s rro m basal lO di stal = 
3: 1 : 1 I: 2. 3. 

Type localit y: S Franee, Pyrcnces-Oricntal , near Banyul s. fares t 0 1' Massane, lille r under 
Fagus silvatica at about 600 m altilude. 

Occurrence: Known only fro m the type locali ty. 

RClllarks: Thc shon orig inal dcscription is supplcmcnled here with some chnraclcri sti cs of the ori gi
nal fi gures. Thi s spcc ics was sa id to rcse lllbl e A. bijid//J cxeepl Ihe missi ng c lllpod ial tOOl I1. Anolher 
topotypie femalc has becil dcscribed by SELGA (1963: 469) bUI wllhout re-exa minalion 01' Ihe type. 
This seco nd fCllla le is on ly 0.67 mm long. has winged ci rcuma nal selnc. nnd Illain ly differs from thc 
type by having elnws wilh latcral tccth . Emp l and 11 wilh loolh 01' sharp out er corner. nnd thc ratio 01' 
antc nnal seg ments = I : 4: 5 : 12.5. 
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A rrhopnlires sllbbol1eri Cassagnau & Delamare Deboultcvi lle , 1953 ( 135) 

Syn.: Arrhopalires pyglllaclIs var. subboneli Sclga, 1963 (460) 
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On 1)' fcmalcs known. C laws IJ and ITI wilh inne r loolh: Emp wil h looth, lenglh > c laws. 
Dens with E7, P:6. J :3: sc la EI as a stout sp ine. inner sc lac spinc likc. Edges of Illuero se r
ratc ; lip spoonlike and broadened (Fi g. 23 1). App. an. slraight. Ihiek. rodlikc. di slaI 1/4 wit h 
small (ce(h (Fig. 232). 

Type loca lit y: Francc. Jura. Saint-Claudc. Foules cavc. 

Occurrcnee: Also kno wn from Span ish eaves (SELGA, see bclow) and (rom Romania 
(GRUIA. sec below). 

Bio log)': A. slIbbol1eri is troglobitc (1vIASSOUD & TJ-II13AUD 1973: 154). 

Spceics dcscriptions: SELGA 1963 : 460 (Ant IV with 6 subsegl11c nL s. al so e law I wit h in
ner tool h. only lengl h o f Emp l and n > daws), GRU IA 1966: 251 (total Icngth 1.1 ml11 , Rc t 
with 2 selac, onl y lip o f App. an. with small fringcs). Thc Iypes have not becll consult cel. 

Rcmarks: In Ihe ori gi nal dcsc riplioll . A .. wbbrJ/leti is said 10 rescmblc A. bOlleti cxccpt the 100lh of 
Emp [lI. 

Arrhopnliles tellilis Slach. 1945 ( 14) 

Onl)' females known. Total Icngth I 111111. Co 10m whilc . SClac postcriorly on large abdo
mcn sho rt erthan e law 111.1 + 1 unpigmclltcd olllillalid ia. Am ITI not modifi cd. Am IV wilh 5 
wcak subsegmctH s. C laws with indislici inne r toolh ; Emp l and 11 with loolh. Emp I wilh 
filam ent , Icnglh 01' all Emp < c laws. Rc t wilh 2 SCLac. Dcns wiL h E:7. P:6? J :3?, antcriorly 8 
setac; sc ta EI spine likc. antc rodislal median se ta as a stOUI spine. Di stal 1/2 of IllUcro nar~ 

rowed, edges se rratc: lip spoonlikc. Circumanal set ac winged. 2+2 sllon spines on dorsal. 
I + I o n ventral anal va lvcs. App. an . thin. rodlikc, slightly eurvcd, rat io of Icngth w wid th = 
20; tip with indistinct Icelh (Fig. 163). 

Proportions: Lcngth o r antennac : head diagonal = 1.4. Ant I : [! : 111 : IV = I : 3 : 5 : 10. 
Dens : Tllll e rO = 1.5 - 1.6. 

Type loca li ty: GennallY. North Rhillc- Westphalia. Hülloch cavc ncar 'Kri spc' (instead c f 
Kicrspc?). el is tr. Altcna (nol 'A lwna') . 

Occurrence: Known only from the type loeali1y. 

Rcmarks: STACH (sec abovc) held A. te lllli.~ 10 be a loea l form of A. C(l eclI.\". 

Arrhopaliles rerrico/(I Gisin , 1958 (774) 

A lso males knowll . TOla l length 0.7 - 0.8 mlll. Co lour whilc. \-l ead sClac s light ly stoulc r 
than no rmal. the mosl do rsa l thiekes l. I + I unpigmcllted omlllalidia. Anl m with wcak basal 
Ihickcning. Anl rv with 5 subsegments. C laws wilh inncr 100111; Emp with 100111 but in Emp 
III somclimcs missing, Icngth 01' al1 Emp > claws. Rct wilh I se la . I)ell s with E:7 (but E2 
somctimes missing), P:6. J :3. anteriorl y 7 se tac; sctac EI. E3. and J I - 3 as spines 0 1' s pinc~ 
Iikc. Edges 01' muero sc rrate ; lip spoonlikc. Circllmanal sc tac wingcd. App. an. rod like. 
straighl : lip cut, distal 1/4 with smalllcelh (Fig. 233 ). 

Propo rlio ns: Lcngth 01' anlcnnac : head d iagonal = 1.4 - 1. 5. Am I : 11 : m : rv = I : 3 : 4.5 

10.5 . Lcnglh 01' Ant ITI ~ Ant IV basal subscgmcnl. An! rv subsegments from basal !o 
distal = 3.5 : I I: I : 2.8. 

T ype locality: Switzcrland. Valid. Epcsses, so il of a vi ncyard near Lake Gcneva. 
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Occurrcllcc: Europe. cxccpt the norll1crn parts. 

Biology: A. lerrico/a usually li ves in ope ll habitats, in so il cf fo rcsts and mcadows, sc ldom 
in cavcs (it is lrog loxcnc. SCI-IULZ 1994: 128). It was fa und up {Q 2400 m ahitudc (Swit
zerland. GISLN . sec abovc). 

Specics dcscriplions: NOSEK 1962: 337. SELGA 1963: 464, BETSCH & CASSAGNAU 
1966: 123 (co lour rusty red ; hcad wilhout spinclikc setac ; male Abd VI wilh a sccondary 
sexual characlcri slic; dcvclopment 01' chaclotaxy 01' Abd V I in fcmalc and male: ICllgth c f 
antcnnac : head diagonal = 1.5 in fcmalcs. 1.75 in males). DALLA I 1970: 152 (cuticula 
slruclurc). NA YROLLES 1988: 11. 1990 a: 14. 1990 b: 39. 199 1 b: 55 (chaclolaxy 01' cx
trcmitics), 1989: 243 (anlogeny of chaclotaxy). Thc types havc never beeil consu lted. 

Rcmarks: A. rerric% rcscmblcs A. pyg lllaCII .f in most eharae lcri slies cxecpl tbc anlcn nac, which arc 
shoncr wilh other proport ions. 

Arrlwpalires Iherm0l'hillls Loksa, 1964 (96) 

Only fcmales known. Totallcngth 0.6 111Jll . Colour pale violel. I-lead apex with 6 sp ines o r 
shorl selae. 1+ 1 black ommatidia. Ant 111 basally thickencd. Anl IV wi th 5 subseglllc il is. 
Only claw IIJ with inncr loolh ; Emp wi tllOUt 1001h, length 0 1' Emp I ;:; claw, Emp LI and Ul 
about 1/201' c laws, Dcns wilh E:7, P:6: anlcriorl y with 2 [sic] setac; setae E I , E3 (Olnd J 1 -
3?) as spines. Edges 0 1' mllcro scrrate: ti p as a rou nd 1001h, Circumanal setac not wingcd. 
App. an. s light ly curvcd, d istal 1/2 asymmct rica lly branchcd, with long fringes (Fig. 207). 

Proportio ns: Am III : Ant IV basa l subsegmcnt ;:; 0.9. Anl IV subscgmcnls [rom basa l 10 

dislai = 3.4 : I . I : I : 2.5. 

Type 10calil Y: HUllgary. Pilis and Börzsöny Mts .. in Ccraso-Qucrcclulll associalio ll . 

Occurrcll ce: A lso found in Gcnnany (Saxony, Nci fk vallcy in Upper LlIsatia , DUNG ER 

1972: 24). 

Biology: A. therm0l'hillls li vcs in damp li tter 01' forests. 

Rcmarks: Thc spcc imcns rra m Germany (see abovc) havc all c\aws wit h inner toot h. lenglh or Ernp 1 
and TI > c\aws. ventral anal va l"cs with winged setac. App. an. Ihi ek and rca lhcred wilh abaul 6 rri ngcs. 

Arr"opalires /lenoi Yosii . 1956 (100) 

Only females known. Total Icngth I 111111 . ColoU!' while. Sctae Oll largc abdomcn lo ngcr 
and morc curved than in olhcr species. Hcad with normal but long SC lae. 1+ 1 llnpi gmcllted 
o l11malidi .l. Anl m not modified. Ant IV wilh 14 subscgmcnts. C laws and Emp wi lhout 

100th , claw I very slcndcr, lenglh 0 1' Emp I S claw, Emp U and J[J < claws (Fig. 234). Ma
Illlbrium with 5+5 setac. Dcns wi th E:7 , P:6. J:3; antc rio rl y 7 se tac: scta EI as a spine. J 1 - 3 
almost of normal form. Mucro indcnled ante riorl y below ti p, cdges sc rrate; tip broadcned 
and spoonlike (Fig, 235). C ircumanal sClae not wingcd. App, an . rod likc; tip with short 

[ringes (Fig. 236). 

Proportio ns : Lcnglh 01' anlcnnac : head diagona l ;:; 4 (i . e. Ionger than lotal lcngth ). A1l1 I 
: Il : II1: IV;:; I : 3: 5.3 : 16.7. AnI lli : AntlV basal subsegment ;:; 1.5. Ant IV subscgmcills 

from basa l 10 di stal;:; 3 : I : ... : I 1.7. Dcns : mucro;:; 1.8. 

Type localit y: Japan. Iwalc, Iwa izawa no Ana cave. 

Occurre llce: Known o nly fro m the type localil y. 
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Arrhopalires l/lehiovae Rusck. 1970 (3 12) 

Only fcmales knowl1. Tota l 1cngth 0.9 ~ [ 111m. Co [our while 10 ye llowish. I-lead Wilh 13 
spines . 1+ 1 unpi gmcntccl ommalidi a. Ant IV wilh 3 - 4 subsegmcnts, o nl y the basa l cli stincl. 
C laws with inne r tootl1 anel laterallcclh. c law tU with tu ni ca; Emp wi Lh tooL h. Icngth of Emp 
r > claw, Emp [J = c law. Eillp tU < c law. Rct with I scta . ivIanubriulll with 5+5 se tae . DClls 
with E:6. P:6, 1:3, amc ri orl y 8 setac: sc tac E I - 4 (5) anel Jl - 3 as spines, antcrodistalmc
dian scta as a stout spine (Fi g. 164). Di stal 1/2 o f mucro narrowcd, edges sc rrate; tip round 
(Fig. 164). C ircumanal sc tae winged, without spines. App. an. li ke s lcnder rods. slighlly 
curved: tip pointed (Fig. 165). 

Proportions : Length 01' antcnnac : hcad diagona l = 1. 3. A nt I : 11 : tU : IV = 1 : 2.2 : 2 : 6. 
Am rn : Ant rv basa l subsegmcnt = 1.3. Dcns : mucro = 1.6. 

Type localit y: S S[ovakia. nca r Lanzhol. in a so il samp ie from Grati o [a o ffi cina li s-Carcx 
praecox-suzae subassociati on. 

Occurre ll cc: A lso found in SW Gcrmany (f1 oodplain fores t of Uppcr Rhinc va llc)" orig. 
observ., leg. RUSSELL). 
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Katiannida Bretfcld, 1986 11. combo 
Syn.: Katiannidac Börncr, 19 13 n. combo 

Diagnosis 

Thc taxon Kaliannida Brctfcld, 1986 (309) n. combo is a ll1onophylum of thc Eusymphy
plcona-Katiannifonni a Brclfeld, 1986 with 2 diagnoslic apoJ11 orphi es: 

distal Tita wit h 2 addi tional Duler set ac Ka allel Kp (plcsiol11orphy: wilhoul these setac) 

di s tal Tita with 3 - 11 spat ldatc sctac (plcsio lllo rp hy: sc tac pointcd). 

Other diagnostic characterist ics: angle of 8otht" A BC or ening anterim !)' (apo morph)'?): 
trochanter m gelle rall y with an oval lrochalltc ral o rgan (plcs io lllo rph y/apol11orph y): sacs 01' 
VT la ng (apolllo rphy) and smaolh (plcsiomorphy) or warty (apo morph y): Rel generally with 
4+4 teeth (plcs iomorphy). 

Rcmarks: Thi s !lew monophylum cOlltains the Katiannidae Bürn er. 19 13 se nSll Betsc h. 1980 and thc 
ge nera incertae sedis sensu Bctsc b. 1980. ßretfeld. 1986: /Jelw.: "uril1// .~ Dallai & Martinozz i. 1980. 
KalimIllilla Maynard & Dow ns in Ma ynard. 1951. Mill.wn/S Betsch. 1977. Papiril/l/J Yosii. 1954. 
!?I/sekia /llw Belseh. 1977 . Vesiceph(lills Ric hards in Dclamarc Deboullevill e & [vla ssoud. 196 .. L All 
Ihese laxa are strongly unilcd by tbc first apomorph)' nOled nbovc (prcsenec of the setae Ka and Kp . 
Fig. 242. aceording 10 NA YROLLES 1988: 4). a eharae ler nOI found in an)' o ther taxon of the Eusym .. 
phypleona . The second apornorphy (spalula le selae) does nOI OCClI r in thc other taxa of thc Katinnni
formia. rat her only as spec ia l apomorphy in the Tridentata (i n S"atlll(}sll1illlllll/'ll .~ and in the Bourl cti el .. 
lida ). Thc otber characteri stics menti oned above show thaI thc cvolutionary level of the genera di ffers 
within Ihis new laxon: most genera inecrtae scdis have the sacs 01' VT not smootb but wart)' and in 2 
ge nem incertae scdis the troc hantern 1 orga n is missing. Thus. Ihe phylogcnclic systemnties within Ihe 
Kaliannida n. co mbo is nOI )'et full)' underslOod and eve n apreeise definit ion of some genera (e. g. 
Po!ykariwl/w ) is mi ss in g. 

Dcscription 

The Katiannida are small to mcdiull1 -s ized animals; the tota l le ngth o r adult s ranging fro lll 
0.5 mlll up 10 about 2 mm. the males be ing smalle I' than the fe males . Thc pigmcntation "ar· 
ics from pale ye llow 10 dark black: it may be uniform 0 1' conlain several additional co lours 0 1' 

various paoerns. The large abdomen inc illdes the segmcnts Th n to Abd IV (p1csiomorphy) 
or Abc! V (apoJ1lorphy) (BETSCH 1980 : 14) (Fig. 237). Thcrc arc 11 0 tracheae (BETSCH 
1980: 22). Thc sc tae arc lI sua ll y sho rt ;md o f normal form; on thc head and abdomen of 
so me genera, spines 0 1' long, rough macrochaetac OCC llr. The re are 4 pairs of Bothr. A BCD. 
except in Papirilllls wh ich, in adult s, onl y has the pair C. Thc Bothr ABC li e bchind Abd I 
(BETSCH & WALLER 1989) and fo rm an obtuse anglc ope ning antc ri o rl y: Bothr A and ß 
li e d ose to one another (Fig. 238) excepl in Vesiceplwllls where they arc almost equidist<lnl. 
Thc App. an. are direcled towards [he genital opening, 1110stly c urvcd towa rds the pos te rior, 
and split into severa l branches (Fi g. 239). In so me gene ra neosminthuro id selae are prcselll 
(Fig. 238). Each eye-pa tc h has 8+8 o r 6+6 oJl1Jllatidi a. C and D are o rt en small o r completc ly 
reduccd. In Srel/ogl/Clthefllls. the mandibu lac and m<lxill ae are e longate in fa vour of an un
known fecding behaviour (Hg. 296). Am m orten has a c uti cula r papilla of unknown ultra~ 

structure and fun elion (Fig. 240). Am IV is somctirnes subsegme med. 

The Icgs II and UJ usual1 y havc a trochanleral organ with a shon se la Iying in an c nlargec1 , 
oval socke t (Fig. 241 ). On the d is tal Tita, the add iti onal outer set ac Ka and Kp OCe lll' 
(Fig. 242): these and a va ri ous !lumber o r o ther d is tal sellle are spatulate. The e laws and Emp 
are mostly uniform (Figs. 266 - 268). 
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T he VT has long sacs, wh ich are smooth in most genera and warty in a few othe rs. The 
laller s tatc is an adap tation [Q drye r habi tats because the la rger surfacc allows a beller re
sorption of water by thc sacs (EISENBE lS 1982). The Re!. with few exccptions, has 4+4 
teeth. T he den tcs havc a difle ring number 01' setae, the arrangement 01' which is ohen spccics 
spec ific: acco rd ing 10 the desc riplion introduced by G ISIN (c. g. 1963) in SlIIil1rJlI/ril1lls. thc 
sing le anteroproxima l se ta anel thc constallt set 01' (gene rall y 7) apical se tae remain c1 isrc
ga rded, the o ther setae are subdividcd in an terior subapica l and pos le ri or se lac (prox ima l. 
oute r subapica1. and med ian subapical sc tae) (Fi g. 25 I. comparc the a lte rnati ve nOlllencJa
ture by NAY RO LLES 1990; 40). The pos tcrlor cdges 01' mucro are diffe rently serrate, a seta 
being missi ng. 

Kcy to thc gcnera 01' thc world 

Katiannida ßrctfcld , 198611, combo 

Head with Ihickened 0 1' lo ng setae, neosminthuroid selae always mi ssing 

Head with thin, normal sclac . neosmilllhuroid se tac sO J11e timcs presc nt 

2 

4 

2 A nl IV undivided , Anl 111 withoul papilla (Fig. 300), Ret wl th 3+3 leelh 
Vesicephaills Ric hards in De lamare Debouttev i He & Massoud. 1964 (I'. 126) 

type spec ies : SlIIinllwl'/ls IOl/giseris Guth ri e. 1903: USA 

Ant rv subdi vidcd or annulatc, Ant 111 wi lh papiHa. Rel wilh 4+4 tee lh 3 

3 Abd V I in females with normal seta aO. venlra l head-back wilhout spur 
Klltilllllla Börner. 1907 

Iype species: Kmialllw IIIl1clllOs.me l3 ö rne r. 1907: Argeminia 

Abd VI in females with furcate se ta aO. ventral heael -back with spur (Fig. 243) 
Neokatialllla Snide r. 1989 

Iype species : Neokmiw/ll o lIClIlllfto/aclIIlI Snider. 1989 : USA 

4 ( 1) A nl IV as long as A nt 111 or sIlone!'. seI ac 01' buge abdomen in doublct s (Fi g. 256). 
o nly Bothr e presenl in adults PapiriulIs Yosii. 1954 (p. 105) 

type spec ies : Papirilllls prodigioSllS Yosi i. 1954 : Japan 

Am rv longer Ihan AnI llI. set ae 01' large abdomen single . ruH sei 01' 8 0 thr prescnl 5 

5 I-I ead anel mouthpart s e lo ngate (Fi g, 296) Stello!jllathellus Stach, 1956 (p. 114) 

Iype spec ies: Srenogllml!elllls dellisi Cassagnau . 1953: France 

Head and moulhpan s norma l 6 

6 Male with hump Oll Th IJ - ITl. c laws in both sexes wilh large . serrate pseudonychiulll. 
known only fro lll Maclagascar Zebu/ollia Betsch. 1970 

type species: Zebll/ol1ia lIIassoudi Belseh. 1970: Madagascar 

Male wilh simple thorax. not rest ri cled 10 Madagascar 7 

7 Abd VI in females wilh furca te se la aO. Ant IV undi vicled. ncoslllinthuroid sctae pres-
enl 01' Ill issing 8 

Abd V I in fe males wi th norma l se la aO, Ant IV undivided 0 1' subscgmcnted . ncos l1l in-
tlm ro id selae Illissing 9 
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8 Ncosminthuroid sctae prcscnl , An! m wi th papil la, sacs 0 1' VT 511100lh 

Smilltlltlrilllls Börner, 190 I (r . 107) 

type spccics: Smil1rJlllfils niger Lubbock. 1868 : Great Britain 

Ncosminthuroid sctae missing. An! m without papilla, sacs 01' VT warty 
Betschurilllis Dal1ai & Martinozzi. 1980 (p. 102) 

Iype spccics: Bersc/Illrilllfs!arlllae Dallai & Martinozzi, 1980; fl aly 

9 Small spines antcriorly on 1arge abdomen. cuticular protu bcrances latera llyon [arge 
abdomen (Fig. 244), An! IV dca rl y subscgmclllcd Parakatilllllla WOlllcrs!cy, 1932 

type spccies: Parak{// iallllU sp il/a({f Womcrslcy, 1932; A ustralia 

Abd only wi th normal setac. without such cu ticular protubcranccs 10 

10 Tit a I - m basa lly with disli nci pores (Fig. 260), Ant rv \Vcakly subscgmcmed 
RII."kialllla ß elseh. 1977 (p. 106) 

typc species : Rusek iC/lllla lII oll golica Betsch, 1977; Mongolia 

Tita without such pores 11 

II Bothr D short. on large papilla (Fig. 245) 12 

Bothr 0 nOI on largc parilla 13 

12 Ant IV obliqucly subscgmclllcd (Fig. 246), sacs of VT wa rt y 
Katialll1illa Maynard & Downs in Maynard. 1951 

typc species: Smill rhu/'//s IIwcg illivrayi Banks, 1897; USA 

An l rv Iransvcrscly subscgmclIlcd, sacs of' VT smoot h Pseudokafial1lUl Salmon, 1944 

typc spccics: Pselfdokaticllllla lIigreta/ba Salmon, 1944: Ncw Zcaland 

13 An! rv obliqucly subsegmcnlcd (Fig. 250). both edges 01' mllcro c1ca rl y scrratc 
DalialltiS Cassagnau, 1969 (p. 102) 

type spec ics: Oa/ial1//5 ga /ae Cassagn<lu. 1969: Grcece 

Am IV undi vided or transvcrscly subscgmentecl 14 

14 Sacs 01' VT warty, each Tita with 10 * 11 spattllatc se tae. known on ly from USA 
Mill.wl'1ls Bctsch, 1977 

type specics: Neo5mintlw/'lls SlIIil1lhll/'illllS Mil1 s, 1934: USA 

Saes of VT sl11oolh. Til" also wilh fewe r spallliale se lac, 110 1 rcs lrieled 10 USA 15 

15 Ant m with papilla, Tita with few or many spatul atc sctac. known [rolll New Zcalancl. 
Australia (and USA?) Polykatialll1a Salmon, 1946 

Iype species: Polyka rialllla j7al1llllea Salmon, 1946: New Zcaland 

Ant m wilhout papilla. cach Tita witil 3 spallilale selac. known on ly [rom Europe 
Gisillilill/lS Belseh, 1977 (p. 103) 

type spccies: Smil/tlllf/'illl lS j7alll/lleolllS Gisin. 1957; Great ßritain 

Rcmarks: Not inc\uded in thi s kcy is: 

Kmiwlllcli//(/ Delamare Dcbouttcvi lle & rvlassoud, 1963 (= juvenile, 1 pair or neosminthuroid 
sctae presen t. BETSCH 1980: 134). 

A new defi nition or so me ge ncra 15 to be expccted (G REENS LADE. pers. comm.). 
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Katiannida 
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,,"'- 243 

rig~. 237 4 246 Kal iannida geneml and nOll-Palile3Tctic gelleril : 

238 

240 

{I 
24 1 r-'l-J 

23 7 Posilion or Abd V (illlcr STACH 1(56) 238 Position ur Outhr ABCD and neos minthuroid sela (aller 
STE13 /\ EV/\ 1 (88) 239 C ireumanal setac or remak i\bd VI and App. an. (SmimlllIrilllls lIig!!/". aller 
STACH I Y56) 240 Ant III pap illa (Smimlwl"illus flig!!,.. aller STACH 1956) 24 1 Trochanter with 
trochantera! organ (aller RICHARDS 1(68) 242 Tip orTit:l wl t!l selnl whorll ilm! selile Ka :111([ Kp (alkr 
Ni\YR OLLES 1 (88) 243 Nt.>.okntiamlil acrmtha!(lt!I//(/ . heat! with spur lateml vic\V (nllcr SNIDER 1(89) 
244 l'arakatimlflC/ pro.\pif/o. !arge abdomen with Intern! protubera nec (aller SALMON 1(46). 
Fig. 24$ - 246 K(lfim1llil111 IIwcgi/!iI'rayi (after MAYNARD 1(5 1): 
245 Papilla ofAhd V 246 Subscgrnent3tion orAnt IV. 
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Diagnosis ur the Palacarct ic genera ami spccics 

Genus Betschurinus Dallai & Martinol zi, 1980 

Kcy. Onl)' I spccics: /3elsc/J//rill11S familie Dallai & Martinozzi. 1980 

Diagnosis (Ir (he genus 

Abd V includcd in the small abdome n. I-lead allel Abd wilh norma l sc lac. 8 olh!' AßCD 
prcscm, Ncosmillihuroid seI ac missing. MOllll1parts normal. An! 111 withoUI a papilla. Anl IV 
undivided. Trochal1lcral organ prescHt. Sacs 01' VT wart)'. Rel wi lh 4+4 tccth . Abd VI in 
fcmales with furcatc scla aD. other circlllnanal sclac sliglllly wingce!. 

Occurrencc: Ital)'. Tuscany. Val di Farma. 

Description of the genus: DALLAI & MARTINOZZI 1980: 3 1. 

Type spccics: lJet.H.:lllIrilllls!armae Dallai & Maninozzi, 1980. 

Diagnosis 01' the single spccies 

13etscllll ril1l1s!arlllae Dall ai & Martinozzi, 1980 (33) 

TOlal length 0.9 111111 in fC111ales. 0.6 111111 in males. Colom dark vio let or black. head anel 
Abd dorsally with pa le spots. 8+8 ollllllali el ia. co rneae yc llow. Trochanter 111 wi th 4 anlerior 
setae. se la of trochante ral organ th iek and serratc (Fig. 247). Eaeh Tila wilh 3 spatul ate se lac. 
Claws with inner loolh. I pair of latera l leelh . anel tuniea; Emp with e uler loolh alld rila

menl, Icngth ~ claws. Rel with 2 selae. Manubrium with 6+6 posteri or setae. Dens with 2 
anterior subap ica l selae, pesterior setae: 4 proximal (2 oute r, I le ng median. I inner), and 3 
oute r and 4 median subapical sc tae (Fig. 248). On ly inner eel ge 01' 11lucro sc rralc. bUI di slaI 
1/3 s moolh (Fig. 248). App. an. broad with many branchcs. 

Pro portions: Length of antennae : head cl ingonal = I . Ant I : 11 : 111 ; IV = I : 2 : 2.7 (2.3) 
: 4 (4.2) in females (and males). Dens : mucro = 2.4. 

Type localit y: h aly, Tuscany, Val cli Fanna. in litte r alld humus lInder Q/lerc/ls ilex anel 
Cllsrallea saril 'a. 

Occurrence: Known only rrom the type localit y. 

Genus Dalia ll lls Cussugnau, 1969 

Key. Onl y I species: Dllliwws gll /ae C\ssagnau. 1969 

Diagnosis 01' (h e genus 

Abd V inc luded in Ihe small abdomen. I-lead ami Abel wi th normal selae. 8 0thr AßCD 
prescnt. Neosminthuro id selac miss ing. Mou thpan s normal. Anl I 11 wilhoul a papilla. Am IV 
with alte rnate subscgmcntation (Fig. 250). Troehante ra l organ prcse lll. Sacs of VT smQo\\\ . 
Rel wilh 4+4 teelh. Abd VI in females with normal sela aO, olhe r c irclllnanal selae not dc
sc ribed. 

Occurrencc; G rccce. E\lrilan ia, N of Karpell sion (or Karpenission). TimfrislOs Mt 

Descriptions o f the genus: CASSAGNAU 1969: 124. BETSC H 1980: 138. 

Type species: J)alial///s ga/ae Cassagnau. 1969. 



Diagnosis of thc single species 

/Ja/ial1//s ga /oe Cassagnall, 1969 ( 126) 
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TOlal Jcngth I - 1. 5 !TIm. Background colollr yellow-orangc with broad. irregular marblcd 
pattcrns 01' red-v iolet 10 black-violct pi gmcnt (Fi g. 249). 8+8 ollllllatidia. Trochanter rn with 
4 an lcrior selac and normal lrochantcral organ . Each Tita with 9 spatulate setae. Claws with 
inncr toolh, scveral small lat e ra l teeth , wit hout lu nica; Elllp I narrow without outer IOm h but 
wi th silon , thiek filament, Emp I] and rII broad wil h serrate outcr edgcs and withOll l fi la
mcnt , Icnglh 0 1' a ll Emp < claws. Ret wit h 2 se lae. Manllbri um wit h 8+8 posterior selae. 
Dens wit h 3 (arranged as 2, 1) antcrior sll bapica l selae, poslerior seLae: 5 proximal. and 4 
oute r and 4 mcdian subapica l se tae (Fig. 25 1). 130lh cdges 0 1' lllll Cro sen'ate, ti p with pos tc
rio r 100th. App. an . braad with broac1 branches , lips toolhed (Fi g. 252). 

Proportions : Anl I : Il : m : IV = 1 : 2.2: 3.2 : 7.5. Dens : rnucro = 3.4. 

Type 10calit y: Greece. Evritani a. N of Karpension (a r Karpeniss io n), Timfri stos MI.. <H 

[300 m a lt ilude on soil surfacc be[o\\' Abies cep!wlonica. shon lime afler snow Ih awing. 

Occurrcnce: Known only from Ihc Iype locatiL y. 

Spec ies desc riplion : NA YROLLES 199 1 b: 57 (chaelOlaxy 01' antenna). 

Genus C iS;l1ial1 tlS Betsch, 1977 

Kc)'. Only 1 spccics : Cisinialllfsj7al1l/JItollf,\' (G isin. 1957) 

Diagn os is 01' the genus 

1/2 of Abd V ine luded in Ihe small abdomcn (Fi g. 253). Head and Abd wi lh normal setae. 
BOlln ABCD present. Ncosmin lhuroid selae mi ss ing. Moulh pans normal. Ant m withollt a 
papi ll a. Anl IV undivided. Trochanlera l o rgan prese lll. Sacs 0 1' VT slllooth. Ret with 4+4 
(eeth. Abd VI in fellla les wi th norma l se ta aO, other circlImana [ sc tac not wingcd (Fig. 253). 

Occurrc ll ce: CClllra l Europc. 

Deseript ions 01' the genus: BETSC H 1977 : 2 12. 1980: 137. 

Type spccics : SlIlilllllllrillllsj701/1I11 CO /IIS Gi sin , [957. 

Diagnosis 01" the s ingle s pecies 

Cisilliall//s j7olll/lleol//s (Gi sin . 1957) (488) 

Syn.: S/llintllllrillllsj7alll llleol//s Gisin. 1957 (488) 

TOla l Jcngth 0.75 mm . Colour ye [low-brown 10 grcy. 8+8 ommatidia. C and 0 sma[ l 01' 
comp lclc ly rcduced, each cye-palch wilh 2 selae (Fig. 254). Trochante r m with 4 an lcrior 
scl ae and normal trochantera[ o rgan. Each Tila wit h 3 spatulate setae. Claws with small inner 
1001 h. laleral teeth. and lun ica: Emp with oute r loolh ami fi[am ent. lenglh of Elllp I and I] > 
c1aws, Elllp 1Il = claw. Ret wilh I se la. Manubrium wilh 6+6 poste ri or setae. Dcns with 2 
allt c rior subapical setac, pos leri or sc tac: 4 proximal (2 oUlcr, 1 long median, 1 inner) . and 2 
oulcr and 3 median subapical se lae (Fig. 255). On ly inner eelge of mucro serrate. App. an . as 
curved rod wilh ti p sp li t in lo 4 - 6 branchcs. 

Propo rt ions: Lengl h 01' anlcnnac : head diagona l > 1.5. Ant I : n : Il.I : IV = 1 : 2 : 2.5 : 5. 
DClls : mucro = 2.2. 

Type [ocalily: Great Bri lain, Scol land. Mi lngav ie ncar G[asgow, [i tt er li nde!" Ptcridi//II/ 

aqllililllllll. 
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248 
247 

250 

Figs. 247 - 248 lJelScllllrilllHfiml/oc(aflcr OALLJ\! & Mi\lrITNOZZI 1980): 
247 Troch;mtcr :md trochanlcral organ 248 Dells, pustcrior view (nomcncl:l1urc urig.). 
Figs. 249 ·252 J)a!ian lls g(l/ae(aflcr Ci\SSAGNAU 1969): 

252 

25 5 

249 Habitus 250 Subscgmclll:Llioll ur An l rv 25 1 DCHS. :lnlcrior (len) amI poslcrior (right) sille 
(nolllcnclaturc urig.) 252 ApJl. an. 
Figs. 253 - 255 Güini(llllls !lOllJmeo!lIs (ancr G ISIN 1957): 
253 Small abdomen 254 Righl cyc-p:l!ch 255 Dens. lateral \'iew. 
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Oceurrcnee: Europe, except Ihe 1110S1 northcrn and l11os1 southern regions: from Grcal 
Brit ain (Scot land. GISIN, sec above) and S Finland (BRUMMER-KORVENKONTIO 1979) 
S to S France (Montag ne Noir. CASSAGNAU 1965: 356), S Aust ri a (BRETFELD 1975: 
30 I), and fo rmer Yugos lavia (e. g. CV IJOVIC 1974: 93). 

ß io logy: C . jlalllJ/1eolllS li ves on thc so il in wcl alld dry litter, moss, ro tten wood, alld in 
f10wcr POlS in dwellings (SCHULZ & DUNGER 1995: 16). It is nOI abu ndant , but somc
limes occurs in greal nUl11bc rs, and has al so becil found in winler. Number 0 1' chromosoms 
(11 = 6, BRUMMER-KORVENKO NTIO & SAURE 1969: 5 1), growth (PETERSEN 1975: 
222), allel respiration (PETERSEN 1981: 273) have bcell sludicd. 

Species desc ri ptions: RUSEK 1966: 63. I-I ÜTI-I ER 1969: 146. 

Rcmarks: Some origi nal observations have bee n added in Ihi s dcsc riplion. 

Genus Papirilllls Yosii , 1954 

Ke)'. On ly I Pa lacarclic spcc ics: Papirillus prodigioslIs Yosii, 1954 

Diagnosis of the genus 

Tll U - Abd l not completcly includcd in thc large abdomen. Abd V orten weakly scparared 
from the large abdomen. I-lead with norlll al setae but with interocul ar tubercles . Abd wilh 
doublets 01' I normal with I thi ckened seta (Fig.256). Adu lts with only Bothr C. Neo
s minthuroid set ae miss ing. Mouthparls normal. An t 111 withoul a papi lla. Ant IV unelivielcd 
or irregularly subsegmentcd. Trochante ral organ missing. VT illco illpielcly fused, sacs warly. 
Rel with 3+3 Icelh. Abd VI in fema les \Vilh furcale se ta aO. ot he r circumana l set ac somc
times also rurcate or wilh va rious specialisalions. 

Occurrence: Japan (at 2000 m and in lower allit ucl cs. YOSII 1954: 828), Soulh Afri ca (al 
2000111. PACLT 1959: 69), anel intcrtrop ical moun tains 0 1' Nepa l, ZaYre, and Madagascar up 
to more than 2800 m altitucle (DELAMARE DEIlO UTI-EV ILLE & MASSOUD 1963: 227. 
BETSC I-I 1980: 142). 

Descriptions of the genus: YOSD 1954: 828. DELAMARE DEIlOUTIEV ILLE & MAS
SOUD 1963: 225, LAWRENCE & MASSOUD 1973: 85 (cuticu la), DELAMARE DE
BOUrrEV ILLE & MASSOUD 1964 e: 80. IlETSCI-1 1974 : 539, BETSCI-I 1980: 141 , 
CASSAGNAU 198 1: 47 . 

Type species: Papirilllls prodigioslIs Yosii, 1954 . 

Diagnosis 01" lhe single Palaearctic spcdes 

Papirill//s prodigioSllS Yosii, 1954 (828) sens t! Yosii. 1970 (25) 

Syn. : Papirillils prodigioSlI1II Yosii. 1954 (828) 

Tota l length 1.5 mm. Colour yc llowish brown. Anl dislally black. 7+7 (7) ommatidia . 1101 
exa<.: tl y de5cribcd. Inne r setae 01' Tita Ihiek. long. and somc ap ically hooked (Fig. 257). Tita I 
- rn with 4, 3. 2 spalulale set ac rcspec tive ly. C laws broad. without inner 1Oolh. with broad 
511100 111 lateral cdgcs. and large tu nica: Ernp broad. \Vi thollt 1Ooth. \V ilh thiek fi lament split 
brush likc into many branches. Icnglh > c laws (Fig. 257). Rel wlt h 2 sc tae. Manubri ul11 \Vith 
5+5 poste rior setac. Dens wi tllOUt an tc ri or selae (7), poslerior setac: 4 proximal ( I ? oUle r, I 
long mcdian . 2? inner). and 4 outer anel 3 median subapical sclac. In ner edge 01' IllUcro with 
few round tceth, ou ter 511100 th and distally \Vil h a ro und loolh. 
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Abd Vl in fcmalcs wilh furcalc SCI:lC aO and a l , a2 unbranchcd. :1 3 sha n . sa2 thiek and 
blunt. sa3 thick and cilialc: A pp. an. brand \Vitil 6 - 7 cili atc branchcs. 

Proporti ons: Length of <lntCllllilC : hcad diagonal = 1. A ill I : 11 : 111 : IV = I : 2.7 : 2.3 
: 2.3. Dcns : Il1Ucro = 2.8. 

T ype local i ly: Japan. N o f Tokyo, Oze NalUrc Reserve. 

Occurrencc: A lso knowil rrom olher sitcs in Japan (YOS U, sec abovc). 

Biologie: P. prodigioslIs li vcs in Japan up 10 2000 m alt itudc. (-lead, bady. antcnnac. alld 
Icgs. cxccpt tbc claws, are covcrcd wilh detritus from thc hUlllus habitat (VOS IL sec abovc). 

Genus Rusekiaw Ul Belseh, 1977 

Key. Only 1 spccics: RlIsekiall/w II/ol/golica BClsch. 1977 

Diagnosis 01' thc genus 

Abd V includcd in the small abdo men. I-lead and Abd wi th no rma l setac. Bothr ABCD 
prescnl. Ncoslllimhuro id sctac miss ing. Mouthpa rt s norma l. Ant 111 with a papilla. Am rv 
oblique ly or incomplc lc ly subcli vidcd (Fi g. 259). Trochantcra l organ prcse lll. Tita basal1 y 
with d istinct porcs (Fig. 260). Sacs of VT wa rt y. Ret with 4+4 tec th. Abel VI in fcma lcs with 
normal sela aO. o thcr circtlln ana l 5clac not wingcd . 

Occurrencc: Mongo li a. 

Deseriptions of the genus: BETSCI-I 1977 : 6 1.62. ßETSC I-I 1980: 14 1. 

Typc spccics: I?lIsekia l1 l1a I1lOllgolica ß ctsch. 1977. 

Diagnosis 01' (he single species 

l?I1sekiaIllUllllollgo!iclI ß ctsch. 1977 (62) 

Tota l Icngth 0.9 111 111 . Background colour yc llow. head and Abd do rsa ll y with vio lel lon
gitudina l and cross sl ri pcs (Fig. 258). 8+8 ommatidia. Trochalllcr 111 wit h 4 all\ crior sctae. 
Each T ita wit h 6 - 7 basocxlcrna l pores (Fi g. 260) and 6 - 7 spattli ate sctae. C laws 5111a ll, 
w ith 2 - 3 sma ll inner ami 2 outer ICClh , without tu nica; El11p I anel 11 without 100lh bm with 
shon fi lamcnt. Emp 111 wi th oute r toolh but without fi lamcnt. Icngth o f a ll Emp < claws. Ret 
with 2 setac. Manubri ulll with 6+6 postcrior sctac. Dens wi lh I antc rior subapica l se la. pos
Icri or setac: 4 prox ima l (2 outer. I long median . 1 inner). ,me! 3 oute r all e! 4 median subap i
ca l setae . Inne r cdgc 0 1' lll11c ro scrratc. ou le r smooth with apica l lOol l), tip wit h pos lcrior 
100th. A pp. an. broad . dista l 1/3 irrcgularly branchcd. 

Proportio ns: Lenglh 01' an lcnnac : hcad di agona l = 1.9. Ant I : I1 : IIJ : IV = 1 : 2.2 : 3.2 
: 8. Dens : ll1ucro = 2. 5. 

Type loca li ty: Mongolia. Ccnlral dislricl. litlc r 01' birch forcs t at 1100 111 a lt itudc . 

Occurrencc: Knowil onl y fromthc type loca lily. 
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Genus SmilltJllIrillllS ßörner, 190] 

Syn.: Smy"tllll rella I-I oul bcrt . 1924 ( 157) 

Key lo the Palacarctic s pccics 

Outer length o f claw LlI aboLlI 1/30 1' mucro: Abd and head b lack wil h large white spo t 
bctween eye-patchcs C/!b~rl'Olls (Tull berg, 187 1) 

ü ute r length 01' elaw rn = 1/2 01' mucro 0 1' larger: pigmcntat ion wit h othc r co lours 01' 
patterns than above 

Dens ante riorly without subapi ea l se tac (Fig. 261) 

Ocns anteriorl y wi th at Icast I subap ica l sC la (Fi g. 274) 

2 

3 

8 

3 Ocns poslc riorl y with 1 ou tc r subapica l allel 3 prox imal sctae (Fig. 262). al/ rel/s-group 

4 

5 

S . S l~ 4 

Oens posteriorl y wi th 2 outc r su bapica l ami 4 proximal setac (Fi gs. 26 1. 277) 6 

Large abdomen without 0 1' with only di ffu sc dark pigment all rells (Lubbock, 1862) 

Large abelomen wit h black si des and I postcrolatcra l pair o f large white spots 
(Fig. 263); c laws withou t inncr tooth bimacl/!atl/s Axclson, 1902 

Large abdomcn with e lear cut dark. longitudinal stripes 

Luge abdomen with only longitudi na l st ri pes (Fig. 264) 

5 

elegalls (Fi teh, 1863) 

Largc abdomen wi th lo ngi tudinal and irregular c ross stri pes (Fig. 265 ) 
reticlI!all/s Cassagnau . 1964 

6 (3) Oens postcriorly with 20uter. I long mcdian. I inncr prox imal sc ta (Fig. 277) 
!awrellcei Gisin. 1963 

Oens poste riorl y wit h I oute r. I long med ian, 2 inner prox imal se lae (Figs. 26 1, 294) 7 

7 App. an . curved. tip with branchcs; body b lack alpil1//s Gisin. 1953 

8 

App. an. rodlike wil h bl unt tip (Fi g. 295): body reddish brown lllo l1 led with black 

lI'okhal/icIIs Yosii. 1966 

(2) Oens antcriorl y wi th I subapical se ta (Fi g. 274) 

Dcns antcriorly wilh 2 subapieal setae (Fig. 272) 

Ocns anteriorly wit h 4 subapical setae (Fig. 279). postcriorl y wi th 5 proximal setac 

9 

10 

(Fig.280) lIIodesfl/s Yos ii . 1970 

9 Ocns poste riorl y with 3 proximal and 2 oute r subapical setae (Fig. 274) 

gamae Gis in. 1963 

Dens poste riorl y with 4 prox imal allel 3 oule r subapical selae (Fig. 283) 
lIiger (Lubbock. 1868 ) 

10 (8) Oens posterio rl y with 2 oute r subapi cal set ac (Fig . 275) 11 

Oens pos lcriorly wilh 3 oute r subapical sc tae (Fi g. 272) 17 

11 Oens posterio!'l y with 3 proximal sctae (Fig. 288) plonosiemis Dallai , 1969 

= Oens postcriorl y with 4 proximal selae ( I oute r, I long mcdian. 2 inner) (Fig. 275) 12 

Ocns postcriorl y with 5 proxi mal selae (Fig. 286) 14 
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12 Inner and Duter cdgcs of mucro SCJ'rat c gisilli Gama. 1965 

Inner cdgc of mucro scrralc. Duter Slllooth J3 

13 Bady \Vilh broad dark latera l band. head frans with black palch (Fig. 284) 
oriellwlis Stach, 1964 

Head anel bady black-violcl with largc wh itc areas on head and ventral Abd IV - VI 
(Fig. 287) pekinensis Stach, 1964 

14 ( 11 ) Inner edgc or mucra serrate, outer almost Sillooth : head allel bady brownish yello\\'. 

15 

16 

Abc! dorsally sO ll1ctimcs paler jJa!/escells Yosii , 1970 

Inner and Olltcr cdges 01' mllcro serratc; bocl y black 15 

Rel \Vith I sela: largc abdomen with I poslcrolalera l pair of largc whilc spots (Fig. 292) 
fril/ofatlts Axclson, 1905 

Re! with 2 setae; largc abdomen wi thoul large whitc SPOIS 

Hcad and body blui sh black wit llOu t distincl paler paHerns cOl/color (Meinen, 

Body and headwback blui sh black. olher parts or head white (Fig. 276) 

16 

1896) 

iglliceps (Rcutcr, 188 1) 

17 ( 10) Dcns pos tcriorly with 2 outcr. I long mcdian. I inncr proximal seta (Fi g. 29 1) 
specioslIs Yosii. 1970 

Dens posterio rl y \V ith I outer. long median. 2 inner proxi mal selae (Fig. 272) 
dOlllesricllx Gis ill . 1963 

RClllarks: Not ineludcd in Ihis kcy is: 

Sm iJ/l/lI/rilll/s krallsboueri Börner. 1901 c (= Sm;lIfllllrll.\· sp .. Ist inslar. BETSC H 1977: 21 1). 

Two spccies groups have been distinglli sbed (BETSCH 1980: 135): thc lIigcr-groll p with Abd V in
c illdcd in the sma ll abdome n (pi esiolllorphy) and Ihe (l/lrClIs-group (s. laI. ) with Abd V inelllded in Ihe 
large abllolllen (apomorphy) (Fig. 237). These lWO groups havc also been characlcrized by Ihe serralion 
of Ihc mucro: the lIiger·group with bOlh posterior edges serrale. the (ll/rel/s·group wilh onl y Ihe in ner 
poslerior edge SCITate (sec GISIN 1960: 277. 278). In Ihe prcsent kcy. the pos ilion of Abd V and Ihe 
mucronal serrmions are not used 10 distinguish Ihesc groups bcca use il is somelilllcs difficull 10 dccide 
whclhcr Abd V belangs 10 Ihe small or large abdomen (or whelhcr Ihere is a clcar sUlure bClween Abll 
IV and V or not) and o fle n. in Ihe {l/Ireuswgroup. nOI onl y Ihe inner mucronal edgc but also Ihe oUler is 
wenkly or basnlly sen ate. An (lI/rem-graul' S. SIr. is here defined by: elnw [11 largc (outer lenglh = 1/2 
of muero or longer); dens anteriorly without subapical setae, postcriorly with 3 proximal. I outer sub
apical. and 3 med ian subapiea l setae (Fig. 262). 

In thc Palaearc ti e. the mll"clIs-group s. str. compri ses the spccies: Smil/Illflril/UJ (/u rCUJ. bimaclt{afllJ, 

eleg(ll/J. and reliclI/atus. [I is not known whcthcr the specics of the Ol/rCII.f-group and thcir main colour 
variel ies are biologieally separated laxa or only varicties of Smil/IIII/I"ill//s Olll"ells. Thc (lIfI"CII.f-group 
SCIlSli Bctsc h also compriscs Ihe spec ics 5millllll/I"ill/ls p/(IIwsiclI.üJ. All other specics belong to Ihe 
lIiger-group with Ihe chnctolaxy of the denlcs bcing Iheir Illain di scriminaling characler. 

Diagnosis 01' thc gCllus 

Abd V incllldcd in the small or thc [arge abdomen. '-Icad and Abd with normal sctac. 
Bothr ABCD prcsent. Ncosmilllhuroid sctac prcsent. MOll thparts normal. Ant ru mostl y with 
a papilla. Ant rv undi vided. Trochanteral organ prescnt. Sacs or VT smooth. Re! with 4+4 
{ecth. Abd VI in fCl1la lcs with fu rcate sela aO. other ci rcumanal selae usua lly wingcd 
(Fig.239). 

Occurrcllcc; Worldwide. 
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Descriptions of the genus: IlÖRNER [90[: 344, STACH [956: 96, BETSCH [980: [35, 
C HR[STLANSEN & IlELLI NGER [98 [: [ [ [2, 

Type spccics: Smilltlt/II'IIS niger Lubbock, 1868. Börncr, 1906. 

Diagnosis 01" the Palacardic spccies 

Sl/Iim/lllrilJl/s alblfrolls (Tullbe rg. 187 1) ( 145) Linnani cmi. 19 12 (277) 

Syn.: Sminthltr/Is albi/rons Tullbcrg, 187 1 ( 145) 

Total Icngth up to 1 111m. Abd V includcd in small abdomen. Colour black with large 
wh itish yc l1 0w spot bCI\Vecn eye-patches. 8+8 ommatidia. Am m with undi vided papilla. 
Each Tita with 5 - 7 spalU lme sc tae . Claws rcmarkably short (oute r length 0 1' e law m about 
1/3 mucro) with 2 inner teeth ; Emp broad with sIll all outer 100th, withoul filament , length 
1/2 o f claws. Ret with I sela. ChaelOtaxy of dens not known. Both poslc ri or edgcs o f mucro 
sen·ale . App. an. stout with tip broadcllcd alld split into branches. 

Proporti ons: Lcngth o f antennac : hcad diagona l = 1.5. Ant I : n : 111 : IV = I : 2.3 : 3.5 
: 8.3. Dells : Il1Ucro = 2. 

Type locality: Sweden, envi ro ns 0 1' Uppsala. in moss 0 1' fo rcsts. 

Oecurrcncc: NW Palaearctic; frorn Grea t Britain (GOTO & LA \VRE NCE 1964 : 11 ) and 
Norway (LlNNAN lEMI [9 [ [: 26, FJELLBERG [980: 133, 1988 : 15) to the S Umls 
(GRINBERGS 1960: 58 , STEBAEV A 1976: 124); dOllbtflilly reeordcd from Gennany 
(Norlh Rhinc-Weslphalia , nea r Bonn. FRÜN D 1989: 92). 

Bi ology: S. albi/rolls has becn col lec lcd in summer frolll 1ll0SS, litte r, and unde!' pieces 0 1' 

wood, hut also swept from thc lo w vegctation (UNNAN IEML FJELLBERG, sec abovc). 

SlIlil1!1l11rillltS alpil1l1s alpilllis Gi sin. 1953 (234) 

SlIIil1rhllril1l1S alpilllls biseroslIs Elli s, 1976 (3 18) 

Syn.: Smimllllril/lls cOl/color alpillils Gi sin. 1953 (234) 

Total lenglh 0.9 111m in fcmalcs. 0.6 111m in males . Abd V inc ludcd in slllalJ abdomcn. 
Colour blui sh black. 8+8 ollllllatidia. onl y D smal\. each eye-patch with I se ta . Papilla 01' 
A nl TI! slllal\. undividcd. o r indi stinctl y divicJecJ. Each 'f ita with 5 spattliate setac. Claws and 
Emp as in S. nige r. Ret wi lh 1 seta (0 1' 2 sc tae in ssp. biseroslIs) . Dens wit hollt antc ri or sub
apica l se tae, postc rior se tac: 4 proximal ( I oute r, 1 long median , 2 inncr). alld 2 outcr and 3 
median subapical set ac (Fig. 26 1). 8 0th edges of mucro se rratc. App. an. dee ply split illlo 
about 10 ap ica l branches. 

Propo rtions: Not dcscribed. 

Type locality: Swit zcrland, Uppe r Valais. Rcckingen. sUllny slope w ith fibrous so il undcr 
Rhododendron and Larix at 1400 m altilude. 

OcculTence: Al so found in olhe r regions 01' Switzerland and in S Austria (G ISLN 1963 : 
86), Czeeh Rcp" Siovaki a, S Po land, Blligaria (WEINER 198 1: 465), aJ1(1 S NorlVay 
(FJELLBERG 1980: 134), Doubtflill y recordcd fro m Spain (t he Balcaric Islands, Minorca, 
A Rß EA & JORDANA 1990: 199) and N Rll ss ia (Novaya Zcml ya Is lands and Ta imyr Pen
insula , BABENKO & BULAV INTSEV 1993: 14). The subspccies biserosils has beeil re
cordcd from Greccc (Rhodes and Crcte, ELLI S 1974 c: 134, 1976: 3 18), Arccord from 
India needs eonfirmati on (C HOUDHURI & ROY 1972 in ELLIS 1976: 3 18), 
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Biology: S. alpillllS QCC UfS in J1lounlain forcsls in damp 1ll0SS, liner, anti lInder dcad woad. 
In the Mcditcrrancan. i1 sccms [0 to1crale dryc r conditi ons. 

Smi1l1JIllri lllls (I/lrCIlS (Lubbock, 1862) (589) 

Syn.: Smylllhllflis aurclfS Lubbock. 1862 (589) 

M etakatialllltl {Illglica//a Salmon, 1955 (242). GISIN 1960: 279 

Total length up 10 1 I11lll . In adults, A bc! V fu scc! with large abdomen. eolom whitc, more 
or Icss deep yc llow, b1'owl1, or black. withoul cli stinct pattern. 8+8 ommalidi a. C anel D orten 
rcduccd, cach eyc-palch wilh 2 sclac. Papilla 01' Anl IL1 mi ss ing or small and often dividcd 
into 3 - 4 pans. Tita I - IJI wi th 5. 5. 6 spatu lalC sei ac rcspccli vc ly. Claws with 0 - 3 inner 
Icclh . sIlla ll lateral [celh, somctimcs with lunica: Emp broad, somclimcs with small auter 
toath. Emp I with lang filament and length > claw. Emp n and m wilh shon filamcnt and 
lenglh < claws. Rel with I sela. Dens withoul anterior subapical selac. postcrior se tac: 3 
prox imal, and 1 outer and 3 median subapical selac (Fig. 262). Inner edgc of mucro serrate. 
out er srnooth or onl )' basalI )' or wcakly serrale. sO Tlletimcs both edges smoolh. App. an. with 
3 - 5 brunches. 

Proportions: Length 01' antennae : head diagonal := 1.3. Anl I : 11 : lrI : IV := I 1. 1 : 2 
: 5. 1. Dcns : mucro := 2.4. 

Type locality: Grcat Britain. England. Keilt. undcr damp pieces 01' wood and among de
caying Icaves. 

Oeeurrcnec: Palaearelic: rrom Moroeeo (GERS & DEI-IARVENG 1985: 60). Port ugal. 
Madeira and the Azores (GAMA 1986: 43. 1992: 47). and the W Mediterranean (I'OlNSOT 
1974: 124) N to Island (BÖDVARSSON 1967: 257). and E ta Japan (YOS II 1977: 164). 
Not conrinned rar Australia (GREENSLADE 1994: 13 1). 

Biology: S. a l/re llS is abundant and Ji ves hcmiedaphic or epigeic (CASSAGNAU 1964 a: 
465) in the uppcr layers 01' moist soil and in the low vegetation, also in dccaying sca-weed 
(STR ENZKE 1955: 49). It occurs th roughout the year. also in lV inler (WINK 1969: 124). In 
Europe. it has becn found up to 2300 m altilUdc (Auslria. HA YB ACH 1992: 183). in Mo
rocco up to 2650 111 (High Atlas, sec above). Reproduction and bchaviour have bee il ob
served by MA YER ( 1957: 503): fcmaJes Ja)' non-di apause alld diapause cggs (BLANC
QUAERT et al. 1981: 122): therc wcrc 30 % malcs in a population sludied by PETERSEN 
(1980: 25) 

Speeics dcscripti ons: GIS IN 1944: 3 1. STACH 1956: 11 8. PALISSA 1960: 395, LAW
RENCE & MASSOUD 1973: 83 and 98 (slructure or eyes and eu ticul a respccli vely), NA Y
ROLLES 1988: 9. 1990 a: 13. 1990 b: 4 1. 199 1 b: 56 (chaetotaxy or extremities). 1989: 243 
(anlOgeny c f ehaclotaxy). 

Rcmarks: The eolour varieti es of S. O/fre/fS have becn gi\'cn separa te namcs. some arc (STACH 
1956: 122): 

"ar. alba Krausballer. 1902 with whitc colouf. 

val' . ochropus Reutcr. 1892 Hörner. 190 I with dllrk brownish pi gment . 

var. alrata Börn er. 1901 with blui sh-b lack pigment. 

According 10 ST ACH ( 1956: 122). PALISSA (1964: 254), and HÜTH ER ( 1982: 97) Ihe colour va
riclics with di slinCI slripcs arc rcgarded 10 belong 10 SlIIi"th"ri"flS eleg(lllJ and rel;CII /mll.f. 
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256 

264 

Figs. 256 ~ 257 Papirilllls prodigioslIs (after YOS!! 1954): 
256 Sela ! doubleis on lnrge abdomen 257 Tip ofTila 111, claw, and Emp. 
Figs. 258 - 260 Rusekianna II/ongo!ü.:a (aller BETSCH 1(77): 
258 Habitus 259 Subsegrncl1lalion 01' Anl IV. 260 Pores ofhasa l Til:1. 
Fig.261 SminlJlllrinlis alpjflu.I', dells, lateral vi<.::w (all<.::r GIS IN 1963). 
Figs. 262 - 265 Sminrhurinus (I/Ircus -group S. Si r. : 

rig. 262 Sminrll1lrintlS aurell:; .. dCIlS, Ialcra1 vicl\' (;I1).:·r FJELLßERG 1(80). 
Fig.263 S",inthlirirl/lS bj/l/ocu/otus, habilus (after STACH 1(56). 
Fig.264 Sminrllllrinlls eleg(/lIs, habitus (aller STACH 1(56). 
Fig. 265 SminlllllrinllS re/jeu/alus .. habitus (a ner CASSAGNAU 19(4). 

111 

260 
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S/IIil1fh/lrillllS bill111CIf!aTlfS Axclson, 1902 (110) scnsu Stach, 1956 ( 127) and Gisin , J 960 
(278) 

Syn.: SlIIinrJw rilllls ig l1iceps (?) var. bimaculata Axclson, 1902 ( 110) 

Sminr/wrilllls (II/re lfS var. bimaculata Linnanicllli , 1912 (286) 

Smillthllrill/ls {/ lIre llS var. circumfasc iata Stach, 1922 (58) 

nee S1I1illlJI/{I"I/S billlaculatlls Tullbcrg, 187 1 ( 145) (= 5111;1I111111"i1ll1S niger var.? 
STACH 1956: 238) 

Total length up 10 0.7 111111. In adults, Abd V fu scd with large abdomen. Background eol
our white 10 yc llow, largc abdomen wilh black pigment, sometimes Illore or Icss fadcd dor
sa ll y, always wilh 1 + I large oval whitc spots pos tcrolalcrally, small abdomen without dark 
pigment , hcad wi lh dark p<llehes and bands (Fig. 263). 8+8 ommatidia, C alld D small , each 
cyc-pateh with 2 sctac. Papilla of Ant IJ1 !"alhcr broad, di vided into 4 parts (sce Fig. 240). 
Each Tita with 4 - 5 5patulalc setae. Claws wilhout or with 5111all inner lOoth , small lateral 
teclh, and tunica: Emp I longish with filament , Icngth > claw, Emp n anel I.LI broader with 
small outer loolh and sllo!"t filament , lenglh < claws. Rel with I seta. Dcns withoul antcrior 
subapieal setae, posteri a l' sctae: 3 proximal, alld l a uter and 3 median subapi eal setae (sec 
Fig. 262). Inner edge 0 1' mucro serrate. oulcr sllloolh or weakly senate. App. an. with 2 - 3 
shor! branches. 

Proparlions: Length 0 1' antcnnae : head di agonal = 1.5 . Ant I : [I : IJI : IV = 1 1.5 : 2.8 
: 6. 1. Dens : IllUcro = 2.3. 

Type localit y: N Fin lancl , Lapland. wel 1ll0ss. 

Occurrenee: Palaearelic, but not in Japan (YOS II 1977: 164). 

Biology: S. lJi/1/acl/laflls li vcs in Finland in wet moss, but in southcrn regions it has been 
mainly reported from drycr soils alld their low vegetation. In Portugal, it lives under PillllS 

but not undcr EI/calypflls (c. g. GAMA cl al. 1995: 83). 11 generally occurs in slnall numbcrs 
(STACH 1956: 130) but has also been collec tcd in larger numbers wilh a swecping !leI 
(BRETFELD 1972: 120). 1t has been found up to 1650 m altitudc (S Po1and . High Tatra 
Mts., STACH 1956: 129). 

Species desc ription: NOS EK 1962: 338. 

Remarks: Some o ri g in al observati ons havc been addcd above to thc publi shed dcsc ri ptiolls. The var. 
c ircumfasc iatus 51[1.(.;h, 1922 (58) mainl y shows a broad laleral dark band and [hus Ihc whitc palches are 
incompl clcly delimil cd from the li ght background co lou r. Tbc discrepancy 0 1" wct habilat in thc Nonh 
and dry in Ihc 50uth (BRETFELD 1972: J 20) has not yct bee n so lvcd. 

Sminrlw/"ill/ls cOllca la /" (Meincrt, 1896) ( 167) SCIl SU Stach. 1962 ( 16) and Gi si n, 1963 (80) 

Syn.: Smilllhltl"lls cOlleola /" Meinen. 1896 (167) 

Tolal length up to 1.5 mm. Abc! V includcd in small abdomen. Colour black violet. 8+8 
ommatidia. D smalL each cye-patch with 2 sclac. Papilla 0 1' Ant [11 sO ll1ctimes wcakly di
videel. Each Tila with 5 spatulate setae. C1aws with I - 3 sIllall inncr and wcak lateral Icc th: 
Emp wilh small outcr tOOII1, Emp I narrow with long filamcnt anel Icnglh > daw, Emp n anel 
LU broad with silan fi lamcnt and Icngth $; claws (Figs. 266 - 268). RCI witll 2 sctae. Dens 
with 2 anlcrior subapical SClac, posterior sclac: 5 prox imal. and 2 outer allel 3 mcdian sub
apical setae (Fig, 269). Both cdgcs of mucro scn ate. App, an. SlOut with about 7 branchcs 
(Fig. 270). 
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Proport ions: Length 01' anlennae : heild diagonal = 1.3 in females, 1.5 in ma les. Ant I : 11 
: rn : IV = I : 2 : 3 : 6 in fc males. I)ens : mucro = 1. 8. 

Type localit y: Nearclic, Green land, Frcdcrikshaab in the West and Kap Steward in thc East 
(aeeording 10 TUXEN. sec below). 

Occurrcnce: In thc Palacarctil.: fro m N Norway (lan Mayen and Spit sbcrgcn, FJELLB ERG 
1984: 69) S 10 S Norway (FJEllßERG 1987: 73) and England (GOTO & lAWRENCE 
1964 : 11 ); iso latcd rccords from Luxcmbourg (STOM P. sec bclow). Cenlra l Gcnnany 
(Hesse. Vogelsberg. ßÖHlE 199 1: 39). N AlIslria (ßAUER 1993: 240). S Italy (i sie of 
Lipari, DALLAI. see below). and Spain (thc Balearic Islands, Minorca, orig. observ. , leg. 
S IC K). North Ame ri can records are probab ly S. qlladri /JIaclltaflfs (CHRI ST IANSEN & 
BElUNGER 198 1: 111 7). 

Bio logy: S. cOl/color li ves in humi d hab itats near or on the soil and in moss. In Lu xem
bourg, Austri a. and Ita ly it has been co llected in humid habitats shc lte red rrom the warmer 
enviro nment. in Spain under Phragmiles ncar the sea shore (authors see above) . 

Species deserip lions: TUXEN 1934: 4. STOMP 1969: 175. DAllAI 1973: 566. FJEll
BERG 1984: 87 (ll1ax illary Oli ler lobe). 

Smimhlfril1us domes/icus Gi sin. 1963 (84) 

Syn. : SlIliwlll/rillllS niger Ga rna, 1959 b (27) ad parlcm, Gama, 196 1 (37) ad parte lll , 
GISIN 1963: 80 

TOlal lenglh I mrn in females. 0 .5 I11 Ill in males. Abd V included in small abdomen. Co l
o ur blacki sh blue, somctimcs large abdomen with yc llow median band, se ldom enti re body 
pale, head-back darkest. 8+8 omrnatidia. 0 smalI , each eye-palch wilh 1 sela (Fig. 27 1). 
Papilla 01' Ant m somclimes weakly divided . C laws, Emp, and spallllalc seI ac of Tila as in 
o ther specics o f lIige r-group. Rel wi lh 2 setac . Dens with 2 antcrior subapical SClac, poste
rior setac: 4 proxi mal ( I oute r. 1 long median. 2 inner), and 3 outer and 3 median sllbapical 
selae (Fig. 272). Both edges 01' mllcro scn·ale. App. an. with about 10 shorl branches. 

Proportions: Dens : mucro = 2. 

Type locali ty: Portugal, Coimbra. Pcnedo da Saudade, in r1 owcrpots in a dwclling. 

OcclIrrcIl cc: Also fOllnd in olher siles fro m Portugal (GISIN, sec above, GAMA Cl al. 
199 1: 13). in N Spai n (Navarra. JORDANA cl al. 1990: 183). Greal Bri lain (G ISfN, sec 
above), and AUSlri a (CI-IRISTIAN 1987 : 55). Nearcti c records a re S. q//(/drill/(/cul(/ IIlS 
(C HRIST[ANSEN & ßElLlNGER 198 1: 111 7). 

Bio logy: S. domes/icHs li ves in nowcr pots in dwellings. in greenhouses. and in \Vet lille r 
and moss o f open habitats. 

Spcc ies descriplions: LAWRENCE & ivlASSOUD 1973: 82 and 92 (s lructure 01' eyes alld 
cut icu la rcspccti ve ly), CI-IRISTIA N & SC HALLER 1982: 54 (eye struc ture). 
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SlIIinrJII/l'illW; efegans (Fiteh, 1863) (657) 

Syn.: SIIIYllrhllrtlS elegal1s Filch. 1863 (657) 

Smillfhul"/Is q llodrilill earlls Tu ll bcrg. 187 1 ( 146) 

Smil1thllril1//s al/rellS e!egalls Ponge. 1980 ( 168) n. syn. 

SmilltlJ/{ril1l1s C/IlrC/IS siglla/lls Ponge, 1980 ( \68) n. syn. 

Total length up 10 0.7 111111 . In adults, Abd V fu scd with largc abdomen. Background co l
our whitc 10 ye llo\V, large abdomen with 2 - 5 bluish black longitud inal siripcs, !lead w ith a 
dark band bct\Vccn cyc-patchcs (Fig. 264). 8+8 ommaticli a. C ancl D orten reduced , each eyc
pmch wi lh 2 setac. Papi ll a 01' Am m miss ing or small and diviclcd in to 4 parts. Each Tita 
with 3 - 5 spalUlatc setac. Claws wit llOli l cr with small inner (ce Lh . sIllall late ral teeth, same
limes with tunien: Emp broae!, somct imcs with sIll all outc r tooth , Emp I with long fi lamcnt 
and Icngth = d aw, Emp n with shon fi lamcnt , Emp 11 1 without filamcnt length of Emp n 
and III < claws. Ret with I sc la. Dens withoul ante rior subapi ca l setae, postc rior se tae: 3 
proximaL and I oute r and 3 median subap ica l se tae (sec Fig. 262). Inner edge 01' mucro 
scn'ale, outcr Sllloo th 0 1' only basal1 y or weak ly scnatc, somelimes both eges smoot h. App. 
an. with 3 - 5 branches. 

Proport ions: Lellgth 01' antcnnae : head d iagonal = 1.4. An! 1 : I1 : IJI : IV = 1 1.9: 2.6 
: 5.9. De ns : lllUcro = 2.4. 

T ype locality: USA, bred in ajar with New York ca nh anel Virginia wheat straw. 

Occurrellcc: Ho larcti c anel Hawai i (see be low): in the Palaearc!ic onl y in western parts in 
cluding Portuga l. Made ira alld the Azorcs (GA MA 1986: 43, 1992: 47). not repon cd from E 
Russ ia (STEßAEV A 1976: 124). 

Bio logy: S. elegal1s li vcs hcmicdaphic or epigeic (CASSAGNAU 1964 a: 466) in more 
open and drye r hab ilais Ihan S. allrells (G ISrN 1960: 278, CASSAGNAU 1965: 365. 
rONGE 1980: 168). In vineyards it was more abu ndant than S. {/I 11"e/1.\' and has been fOll nd 
down \0 SO c m dcpth (HÜTHER 196 1: 337). In thc Pyrc nccs it occurs in wet I11cadows up [0 

1200 m a li ilude (CASSAGNAU 1964 a: 466). 

Remarks: Thc eo lour vari eli es of S. e/egalls have been g ive n separale names. some arc (STACH 
1956: 127): 

var. signallls KrausbalIcI', 1902 with onl y 1 latera l ba nt! Oll largc abdomcn, 

val'. transversal is Axel so n. 1905 with I lalera l and a median band on largc abdomen with so me 
Irans\'crs co nncc tions (scc below). 

var. dorsa lis Axcl sOll. 1905 wil h I laleral band and posleriorl y 1\\'0 blad patches on large abdomen, 

The var. signaills has been regarded as a subspccies of S. (lureus (mainly for eeologieal reasons. for 
il has been found in dry and acid soils. PONGE 1980: 168). th e vnl". Irnns\'crsal is as S. reticri/(lII/S 
(HÜTHER 1982: 97. sec below). The spce imcns from the Ne;l rc lie and Hawaii also ha\'c 3 proximal 
postcrior setae as in Ihe Palaeareli e. nOl4 as reponcd by MILLS 1934: Fig. 167 and ei led by C HRIS
TI ANSEN & BELLI NGER 198 1: 1129 (BELLI NGE R pers. comm.). S. clcg(ll1.s is Ihe only Smilllhuri
IIIH specics oce urin g in bOl h Ihe Palaearcljc and Ihc Neareli c. 

Sl1Iill1/l/I r ;I//lS gallwe Gisin, 1963 (88) 

Syn.: SlIlillt/1I/rillllS c f. iglliceps Gama, 1959 (37), G IS IN 1963: 88 

Total Icngth 0.75 mm in fc malcs. Abd V indudcd in small abdomen. Background cola Uf 
light. large abdome n wi [h bluc viole! mcdian and latera l bands. late ral bands connec ted 
pos tc riorly; head wi th a dark c lypea l palch (Fig. 273). Papi ll a 01' A nt m sOl1lctimcs weakly 
dividcd. C laws. Emp, and spatula[c seine of Ti ta as in S. nige r. 
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Rel wilh 2 sclac. Dells wilh I anlerior subapical seta. posterior selae: 3 prox imal. and 20uler 
and 3 medi an subapical se lae (Fig. 274). ßOlh edges 01' mucro sen·ale. App. an. wilh about 
10 unequal branches. 

Proport ions: NOI deseribed. 

Type 10ealil Y: Portuga l. Madeira. Ca lcleirao Verc! e. WCI so il wilh fcrn anel Marehalllia ncar 
a wntcrrall in thc mountains. 

OccuITenec: Known on ly from the typc 10calil Y. 

Smilll!wrilllfS gisilli Gama. 1965 (277) 

Syn.: SlIIil/(!l/IriIlIlS niger Szcplycki. 1967 (240) acl partcl1l. WEIN ER 198 1: 467 

SlI1ill(/lIIriI1I1S ca/"pmlliells Rusck. 1966 (25). OUNGE R 1970: 42 

TOlal Icngth UjJ 10 I n1l11 in rcmales. 0.7 Illlll in males . Abc! V includcd in small abdomen. 
Colom more 01' lcss dark bluc with small pale spOIS. heael with 1+ 1 whilc SPOIS bchinel Ihe 
eyc-palchcs. 8+8 ommalidia. 0 s111all. each cye- patch wllh 2 sctac. Papilla or Anl 111 somc
limcs weak ly elividcd. Each Tila wi lh 5 spallLlatc selac. Claws with 3 5111<11 1 inner Icclh. I pair 
of lalerallcet h, anel outer 1001h: Emp with outcr 100tll. Emp I narrow wilh long fil amcnl and 
length > elaw, Emp n and m broad witll short filamcnt ancllcngth < claws. Ret wil h 2 sctnc. 
Ocns with 2 amerior subapical selae, posterior setae: 4 proximal ( I ouler. 1 long median, 2 
inner), alld 2 oute r alld 3 mcd ian subapical se tae (Fig. 275). ß Olh eelges of llluero serrnte. 
App. an. wilh abollI 10 long branchcs. 

Proportions: An, I : LI : \ll : IV ~ I : 2.4 : 2.6 : 5 (RUSEK. sec abovc). 

Type localily: Portugal. Castelo ßranco, bark of /)il1l1s p inasre r . 

Occurrcnce : Also faund at anolhcr site in Portugal (Evo !":!. Arraiolos, GAMA. sec above ). 
in the mouillains 01' Czceh Rep .. Siovakia, :md S Po !amI (OUNGER. RUSE K, \VE 1NER 
rcspcelively, see abovc). and in N Auslria (BAUER 1993: 240). 

ßiology: S. g isin i lives ncar the so il and L1nder damp bark. It has been eo llccled up 10 1400 
m al tilude (Slovakia. Low Talra MIS., RUSEK, see above). In Austria it was found on ovcr
growll rocks in forcsts anel in clearings. bUI nOI Oll so il 0 1' under bark (ßA UER. sec above). 

Smil/lhuril1us ignieeps (ReUler. I SS I) (203) scnSll Reuter. 1892 (22) ami Gisill. 1963 (83) 

Syn.: SlIIil1lJlllrtlS igniecps Reuler. 188 1 (203) 

SlIIynt/III/"IIs rex Uzel. 1891 (3 7) Tl. syn. (?) 

nce SlIlilllJllfri lll ls ignieeps Stach, 1956 (112) (= S/JIimJl/lrin/ls niger? ) 

Smill rhll r;l//ls cf. ig l/ieeps Gama, 1959 (37) (= S/llil/li//frill//S ga/J/{/C, GJSIN 1963: 
88) 

SlIl il1lhllr;IIIlS igl/ieeps Gi sill, 196 1 (350) (= SlIl in lJlIIrilHlS nige r, G ISIN 1963: 80) 

Total lCllgth abotl t 0.7 111m. Abd V partiall y included in small abdomen. Colom 01' largc 
abdomen blackish blue, small abdomen onl y dorsally dark. velli ral side whitc, head whiLi sh 
or yeHow with dark head-back. ext rcmitics withoul dark pigmcnt (Fi g. 276). Anl yc llow. but 
Ant IV apically blue. Papi lla 01' Ant 111 sOlllelillles wcakly c1 ivicled. Each 'filII with 3 - 4 (5'1) 
spallilalc se tac. Claws alld Emp probably as in olher specics 01' nige r -grou]). Oens wilh 2 
antcrior subapical selae, pos terior setac: 5 proximal. ami 2 outer and 3 median subapical 
sc lnc (sec Fig. 269). Both edges 01' J11U cro weakly sen'atc , App. an. wi th fcw branches. 
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266 267 

269 

272 273 

~y 
274 275 

rigs. 266 - 270 Sminrhllrinu5 concolor: 
266 <HiS: Tips orTila J -1I1 (aflcrSTACH 1962) 269 Dcns, lateral vicw(nficrGIS IN 19(3) 
270 App. an . (after STACH 1962). 
Figs. 27 1 • 272 SminrJlllrinllS domesticlIs (n flcr GIS IN 1(63): 
27 1 L..:ß cyc-patch 272 [kns, blcral "je\\'. 
Figs. 273 - 274 Smintllllrill/ls gomoc (:'lIter GIS IN 19(3): :273 Habit us 274 Dens, blcml vicw. 
Fig. 275 SminrllllrillllS gisini, dens, latcml viel\' (:l llcr GI\1\-IA 19(5). 
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Proportions: Dens : l1lucro = 2 - 2.5 (i. e. re lati ve ly shoner thall in S. niger). 

Type locality: Finland. Helsi nki. orangc l) ' o r Botani eal Garden. 

117 

Oecurrenec: Knowil from Fin land (RE UTER. sec above, LlN NAN IEM I 191 2: 289), Swe
den (SCHÖTI 1893: 33 ), Norway (LlE-PETrERSEN 1897: 10), England (CARPENT ER & 
EVANS, sec below, BAGNAll 1910: 507), Ireland (BOLGER 1986: 2 10 aceording to 
WOMERSlEY 1930), Germany (KRAUSßAUER 1905: 47), Switzcrland (CARl 1899: 
353), S Austria (LATZEl 1922: 74), and Japan (YOSU 1970: 19). 

ßiology: S. iglliceps Ji ves mostly in greenhauses (5 - IS °. LlNNAN lEMI. sec above) or 
othe r she ltered places in d we llings (in Ire land. Dublin. in snail breeding boxes, sec abo ve). It 
has been found in open habitats with cen ainty onl y in Japan (sec above). 

Speeics description: CA RPENTER & EV ANS 1899: 231. 

Rcma rk s: Olhc!' rCjJorts 0 1' an occ urrcncc 0 1' S. igniceps in open habil alS cxcepl Ihose from Jap;\ll 
(eARL. sec abovc. PAGEL 1953. GRINBERGS 1960: 58. STEBAEVA 1976: 124. 1966: 11 44. 
WIN K 1969: 126. 1971: 46) do nOI menlion the chactolaxy 0 1' delltcs. th cy pro bably deal wilh varicties 
01' S. lIiger or undescribed spcc ics . Thcrc are no rccerH records of S. iglliccp.\· from greenhallses: il may 
bc Ihal it has been exlermin ated by insec lic idcs. 

5I11illlll//rill//s lawrellcei Gi sin , 1963 (87) 

Total Icngth I 111m in rc rnales. 0.6 Illlll in Illales . Abd V inclLlded in small abdomcn. Ca l
our complelely black violc!. 8+8 otllmaticlia. 0 sIllall, cach eyc-patch wilh 2 setae . Ant JrI 
with undividcd papilla. C laws. Emp. and spatLllatc se tae 01' Tita as in S. niger. Ret with I 
sela. Dcns without ante rior subapical sctac. postcri or sc tae: 4 proximal (2 outer. I la ng Ill C
dian. I inner), anel 2 outer and 3 mcdian subapical setae (Fig. 277). Both edgcs 0 1' I1lU cro 
serrate . App. an. with abo Ll t 6 short branches. 

Proportions: Dcns : mucro = 1.7. 

Type locality: Grcat Britain. England. KCIlt. Keston , on a pcacc o r wood in a 5phaglllllll 
bog. 

OccLlrrcnce: Also found in humus 01' Kes ton bogs (GISrN. scc above). 

SlIIinlh/lrill/lS /1/0deSfIIS Yosii. 1970 (20) 

Total lenglh 0.8 111m. Abd V includeel in sIllall abdomcn. Backgrou nd eolour brownish 
yeHow. black spo ts formin g I + I longitudinal bands behind eyc-patches and laIerally and 
postc riorly on large abdomcn , wilh browil pigmcnt betwecn cye-patches and dorsally Oll 
largc abdomen. small abdomcn without dark pigment (Fig. 278), Anl basally broWll , di stally 
vio lcr. Papilla 01' Ant IJI almost eomp lclc ly rcduccd. Each Tita with 4 - 5 spatltlatc sc lac. 
C laws with small leclh 01' pscudon ychiull1. onl y c law I wilh innc r tamh: Emp broad withoul 
loolh. Emp I \\Ii[h la ng filam cnt and Icngl h > c law. Emp n and 111 wilh short filalllc lll amI 
lellglh = elaws. RCI wil h 2 sClae. DClls with 4 (arrangeel as 2.2) an terior subapi eal sclae 
(Fig. 279), poste rior selac: 5 proximal. and 3 ouler allel 4 median subapical setae; with rough 
cuticula!' tuberc1cs basallyon outer s iel e (Fig. 280). Both eelges 0 1' mucro slllootll. tip bIU1H. 
Cireumanal se lac in rcmalcs not \\Iingcd: Ap p. an. shon and thick with abotll 5 Ihi ck 
brallchcs fri ngcd distally (Fig. 281 ). 

Pro portions: Lcngth 01' an tennae : hcad diagonal = 1.5 . AIlI I : 11 : 111 : IV = I : 2 : 2. 5 : 7. 
Dcns : muero about 2.5. 
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Type localit y: Japan. Kyota. Tambacho. 

Occurrcllcc: A lso found at Dlher sitcs in Japan (Kyata. Daimonji, alld Kanagawa. Mana
ZUlU, YOSll , sec abovc). 

SlIlillllwrillllS lIiger (Lubbock. 1868)(297) scnSli Stach, 1956 ( 108) and Gisin. 1963 (78) 

Syn. : Smyntlll/l"Ifs niger Lubbock, 1868 (297) 

SlIIillrhllri ll lls ig l1iceps Gisin. 196 1 (350). G ISIN 1963: 80 

nee 5111;1I11I11r;lIlIs niger Gama. 1959 b (27), 196 1 (37) ad partclll (= S. dOlllc.Hicl/s. 
G IS IN 1963: 80) 

511/;1I11I11r;l1//s Iliger Szcplycki. 1967 (240) ad pal1em (;:: Smimlwrilll/s gisilli. 
WEINER 1981:467) 

Total length up 10 I mm. Abd V includcd in small abdomen. eolom black cr blackish 
blue. orten wil h I + I whi tc SPOIS on inner siele of c)'c-patchcs, large abdomen sOll1ctimcs 
wit h a naffOW pale median lillc. Icgs ami furca pa le r Ihan ather bod)' pa rI S. 8+8 ommatielia. 
only 0 smalI , eac h cyc-patch with 2 se tac (Fig. 282). Papilla 01' Am 111 eli vidcd into 4 part s 
(Fig. 240). Each Tita with 5 spattliatc sc tae. C laws with I - 3 small inner tccth. small late ral 
ami oUl cr tccth , wi tllOut lunica: Emp Illostl y broael (on ly Emp 1 sOlllctimcs narrow) anel 

most ly wi th outer tOOl h, Emp 1 wit h long fi lamcnt and length ~ claw. Emp n and fII with 

sho rt filament and length :5: claws (see Pigs. 266 - 268). Rct with 2 se tac. Dcns with I ante
rior subapica l sCla. pos tc rior selae: 4 prox imal ( I outcr. 1 long med ian , 2 inncr), and 3 ou te r 
and 3 mcdian subapical sctac (Fig. 283). ß oth cdgcs of mucro serrate. Abd VI in fcmalcs 
with furcate se ta aO. othcr circulllanal setae wingcd: App. an . thick with sha n branches in 
dista l half and Oll tip (Fi g. 239). 

Proporti ons: Lenglh 01' an tennac : hcad di agona l = 1.3. An t I : 11 : 11 1 : IV = 1 : 2 : 2.8 
: 5.6. Dcns : Illllcro = 1.5. 

Type localit y: G reat Britain, England, KeIll , Down, tllldc r boards in the kit chen-garden. 

Occurrencc: P<l lacarcti c (?), oflcn not di stinguishcd fro m similar specics. cven in papers 
<lccord ing to GISIN 1963. Certain dctc rmi nat ions are or scell1 to bc fro m Germany (~'Icck

lenburg-Westcrn POlllerania, SCI-IULZ 1991: 8: Lowcr Saxony. caves o f Harz Mts., 
SCI-IULZ 1994: 128: Saxonl', SCI-IULZ & DUNGER 1995: 16). Po land (STERZYNSKA 
1987: 3, Table I, 1989: 66. KACZMAREK 1995: 347). Czcch Rep. and S iovakia (RUSEK 
1977: 16). Narwal' (FJELLBERG 1980: 134), S It a l)' (Liparic Is lands. DALLAI 1973: 565). 
Spain (continenta!. ARDANAZ & JORDANA e. g. 1986: 255: the Canar)' Islands. GAMA 
1988: 84). Portuga l (Madeira alld the Azores. GAMA 1986: 43, 1992: 47). and \V Russ ia 
(Moscow, KU ZNETSOV A 1995: 152). Nearc tic records are S. q//(Idrill/(lc /f!ar/(s (CI-IRIS
T IANSE, & BELLI NGER 198 1: 111 7). 

Biology: S. I/iger livcs in humid hab itats on the soi l. in litter. and Il1oss. It has been founcl 
up to 2500 m ahitude (France. the Pl'renees. CASSAGNAU 1961: 2 11 : thi s spec ies n 

Spccics dcscriptions: GIS IN 1963: 80 (spatulatc sClac 01' Tita , wilh Ihe dcscriptioll 01' S. 
cOllcolo r). FJELLIlERG 1984 : 87 (maxillarl' ou tc r lobe). 
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Smillihllril//fs or iel/wl is Stach, 1964 (2 1) 

Tota l Icnglh 0.8 111 m in fe malcs, 0.5 rn m in ma les . Abd V inc luded in s rn a ll abclome n. 
Bac kground eo lour dirty ye llo w. broad dark -browll band latcra lly from hcad 10 Abd V: Abd 
VI wilhoul dark pigment: head with a blaek fro nlai pa leh: Anl da rk browni sh vio let: vent ra l 
s ide 0 1' abdo me n, Icgs, allel furca uncoloured (Fig. 284). 8+8 olllmatidia . onl y D sma ll. Pa
pilla 01' Allt W d ividcd in lO 4 pan s (see Fig. 240). Each T ila wiLh 3 spatulatc sctac. Claws 
rc lat ive ly sIlla ll (oute r leng Lh 0 1' c law 11 1 aboul 1/20 1' J11l1 ero) with sma ll inner 1001h. wilho Ll t 
Luni ea: Emp broad , Emp I withoul tooLh but long filame nt. Icnglh > c law, Emp 11 and In 
Wilh oule r looth all el shon filame nt. Icngl h < c laws. Rct setac un known. Dc ns with 2 a nte ri o r 
subapiea l setae. pos tcrio r setac: 4 proxi mal (I outer. I long mcdian . 2 inner). anel 2 oule r anel 
3 med ian subapi ca l se lae (Fig. 285). Only inne r cd ge 01' Ill11 CrO sen·a le. C ircumana l se lac in 
fc malcs 11 01 winged. scla aO nOI dcsc ribcd: App. an. wilh ro ugh anel fin e brane hes. 

Propo rtions: Length 0 1' a ntennac : head d iago nal = 1.4. Am I : 11 : 1I I : IV = I : 2 : 3 : 6 .7. 
De ns : IllUcro = 2. 

Type localily: China . I-Iangchow. in fo resl liner. 

Occurre ncc: Known only fro m thc type loca lil y. 

Rcmarks: STACH (sec abovc) dcscri bcd 2 pa irs of antcrior SUb,lpical set ac 0 1' dCllS. but hi s Pl atc Xl. 
Fig. 5 only shows I pa ir (Fig. 285) . 

Smill tllll r i ll llS pallescells Yosii. 1970 (22) 

TOla l le ng th 0.8 1ll1l1 . Abd V with interrncdi atc pos ition bClwecn largc alld small abdome n. 
Colour un ifo rm ly browll ish yc llo w. large abdomc n do rsa lly sO ll1c (imcs pale. A ll( bluish. 
Pap illa 0 1' A nt m la rgc. no t o r onl y wcakly d iv idcd . Each T ita with up (0 5 spanll ate selac. 
C laws will1 (Oo th. wilhout lalera l leel h 0 1' Illlli ca: Emp broad with 1001h, Emp I wi lh long 

fil amcnt and Icnglh > cJaw . Emp n and 11 1 with shon fil amcnt and lenglh $' c laws. Ret wilh I 
se ta . Dc ns with 2 alHcri o r subapica l se tac . pos leri o r se lac: 5 prox imal. ami 2 oul er and 3 
med ian subapical selae (Fig. 286). Inner cdgc 0 1' mue ro sen'ate , oute r al most smooth , tip 
bluill. C ireuillana l selae in I'e malcs not w inged, sela aO fmcate; App. an . broad with fine 
brane hes. 

Pro po rtio ns: NOI desc ribcd . 

Typc loealil y: Japan. Kyoto, Sh imogamo. 

Occurrcll ce: A lso found aL anothe r si tc in Japan (Kyoto, Yoshidayama. YOSIl sec abovc). 

Sl1I ill tllllri l1l1S pek il1 ensis SI ach, 1964 (22) 

Only I fe male known. Total Ic ng th 1.2 111m. Abd V incJuded in SIl1:111 abdomen. Colour 
blac ki sh vio lc!. whilc a rcas belwecn eye- patches. laIe ra ll y on hcad, anel vc nl ro lat e rall y on 
Abd IV - V I; legs ancl fll rea white: I pair of white and black cye likc spo ts o n Abd VI 
(Fig.287). 8+8 o lll m<l lid ia. only 0 small. Pap illa 01' Ant m divided into 4 pan s (sec 
Fig. 240). Eac h Tita with 3 spalu lalc selac. C laws re lalively small (o ll lcr Jeng lh 0 1' claw m 
aboul 1/20 1' mucro) wilh small inner (00 111 . weak lalcral teelh. witho ut IUni ca; Emp I narrow, 
with sIll a ll 100lh a nd long filament. Je ng th < (?) c law. Ernp n broad wilh outer 100lh allel 
shon fil amcnt , Emp JrI broad wilhout 100tl1 and fi lame nt. lenglh 0 1' Em p n a nd ITI < c laws . 
Re l se lae unknown. D Cll S wilh 2 an lcrior subapi eal sclae, poslc ri o r sc lae: 4 prox ima l (1 
ouler. 1 lo ng medi an. 2 inncr), anel 2 ouler anel 3 median subapica l se lac (sec Fig. 285). Onl y 
innc r cdge 01' mucro se rrate. C ireumana l sclac in fc males winged. se la aO fureatc : Ap]). an. 
wilh short brane hes. 
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277 
276 

\ 

278 

286 

Fig. 276 Smillrllllrifl1lS igl1icel'x, habi tlls (aller REUTER J R(0). 
Fig. 277 5'lIIil1(llIIriI1115 /(1l1'rc:ncei, dells, lateral "iew (aller G lS1N 1%3). 
Fig..'>. 278 - 28 1 Sminrllllrinus lIIodeSlIJs (afler YOS II 1970 ): 

280 

278 Habi tus 279 Dens, nnterior sid e 280 Dens, poslcri or s ide 28 \ App.3n. 
Figs. 282 . 283 Sminrhurin/ls niger (a ficr GISIN 1963): 282 Right cyc-p:1lch 283 Dcns, lateral 
view. 
Figs. 284· 285 SminIJlltrirlll.~ o/"iellfalis (aller STACH 1964): 284 Habitus 285 Dens, Jlostcrior 
view. 
Fi g. 286 ~\'lIIilltllllrinlls p(/lIcscclIs, dens, nnterior (len) ami postcrior (right) s ide (nolllcllcbturc orig.) 
(aller YOSll 1970). 
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Proportions : Length 01' antennae : head diagonal = I A. Ant T : [J : m : IV = I : 2 : 3 : 6.7. 
Dcns : mucro = 2. 

Type loca lit )': C hina , I-I angchow. in forest litte r. 

Oceurrcnee: Knowll o nly from the Iype loealit y. 

Rema rk s. Thi s si ngle female af S. pekillellJi.f is apparenlly a full grown specimen a f S. or iell/(lfis be· 
eause it be la ngs !O the sa me sa mpIe <l nd has the same chaelo taxy of den s. same small claws. same 
muero. sa llle proporti ons. Therefore. S. pekil1el/sis seel1l s to be synonymous wi th S. oriellw!i.L 

Sl1Iill llllfrill llS p/lIllasiel1sis Dallai, 1969 (299) 

On l)' I female known. Total length I 111m. Pos ition o f Abd V not desc ribed. Background 
colour elcep ye llow, dark red pigment in bases 01' ß othr and o n Anl IV. Papi lla 01' Ant III 
small anel undi vided. Eaeh Tita wilh 5 spatulale sC lae. Re t with 2 se tae. Dens with 2 ante rior 
subapiea l se tae. pos lerior selae: 3 prox imal. anel 2 outer and 2 (rat he r 3?) med ian sllbapica l 
se tae (Fig. 288 ). O nly inner eelge 01' mucro sen·ale. App. an. rackctlike with many irreglliar 
fr inges (Fig. 289). 

Prop0l1 ions: Lcngth o f anlennae : head diagonal = IA. 

Type localily: It a ly, is le of Pianosa, Punta de i Marchese. 

Occurrence: Known only fro m the type loca lit y. 

Rernark s: Thc o ri g inal figure of thc dens of S. plfl l1(uiell.\"is shows 3 prox ima l postcriar sctae and 
thu s docs no t corrcspond to Gisinial/lls j7aI/lI/lCo!II ,\' as DALLA I (sec above) suppascd. bcc~ u sc that 
spccics has 4 such SClae . 

SlI1il/rhur;1/1/S rel;culalllS Cassagnau, 1964 a (48 1) 

Syn.: SI1Ii l111111rillus aurellS vaL transversa li s Axc lson. 1905 (794), H ÜTHER 1982: 97 

Smil1lhllril/us al/rem Ellis. 1976 (3 18) (o ri g.) 

Total 1cngl h 0.7 mm. In adult s. Abd V fu scd with large abdomen. Background eo lour 
ye llow, bluish green latera l and c ross stripes on large abdomen. head wil h a dark band be
Iwecn eyc-palchcs (Fig. 265). Olhcr eharaclc ri sti cs as in S. (ll/reus . 

Type locality: France, Aude, S s lopcs 01' MOl11agne Noir. 

Oeeu rrenee: Also reported from Spain (MATEOS 1988 : 99 , 10 1, MATEOS & SELGA 
1991: 23) , Greeee (C rele. ELLIS 1976: 3 18). GerTn any (HÜTHER. sec above. BÖHLE 
1991: 39), and Finl and (AXELSON 1905, 794). 

Biology: S. reliclI/ClI/IS usua lly li ves in so il ami moss. but also on fi e lds and dry meado\Vs 
(BÖHLE. sec above). 

Specics desc riplion: H ÜTHER 1982: 97 (c riti ca l di scussion). 

Sminrhll r illllS spec ioslIs Yos ii , 1970 ( 19) 

Tota l length 0.6 111m. Abd V included in small abdo men. Background colom Ii glH brown , 
black longiludinal late ra l band from hcad 10 pos le rior o f large abdomcn: wi lh 3 whlle 
patchcs : 1 be tween eyes anel I pair laIera ll y on large abdomen, la rge ami small abdomen 
dorsa lly darker brown (Fig. 290); Ant dark blue, Icgs allel furea pale. Ant III with large, 
undividccl papilla. T ita witholll (?) spatulatc se tac , 
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C laws c lo ngalc wi lh \Vcak pscudonychiul1l bu[ largc [uniea , o nly c law I wi lh inncr 100 tl1 : 
Emp broad withollt toolh , Emp I ami II wilh long filamcnt and Icnglh > claws, Emp 111 with 
s llon filamcnt and Icnglh = claw. Rc t with 2 sctac. Dcns wit h 2 anlcrior subapical sctae. 
poslc rior sctac: 4 prox imal (2 oulc r. 1 long mcdian. I inncr), ,md 3 oulc r and 3 mcdian sub
ap ical sctac (Fig. 291). Inner cdge 01' IllUcro weak ly sc rratc. outcr s l11oolh , tip blun t. C ir
cumanal se lac in fc malcs not wingcd. sela :10 furcatc; App. an. with fine brunches. 

Proportions: Lcngth of antcnnac : hcad diagonal = 1.4. Ant I : fI : m : IV = I : 2 : 3.3 
: 5.5 . Dell s : Il1Ucro = 2. 

Type locali ty: Japan. Kyolo. Tumbacho. 

Occurrcnce: Also found at unother site in Japan (KyolO. Daimonj i. YOSI!. see abovc). 

Remarks: Tbc sm.lIl abdomen has been figured wit hollt pigment. Thc abse nce of the spatulatl.! scwc 
of thc Tita must still be confirmcd. 

SmilltlwI"il//is tl"illo t(l(IIS Axelson. 1905 (794) sensu G isin. 1963 (84) and I-Hilher, 1969 
( 146) 

Syn.: SlIIill rllll l"illllS iglliceps var. trinotaill s Axclson, 1905 (794) 

SlII i"Flllfril1l1s !ellesrra rlfs Börner. 1909 ( 124). STACH 1956: 11 5 

SlIIil/rJlI/nts bijlm'opw/ctallis Collinge & Shoebotham. 1909 (9). STACH 1956: 115 

nec Smillrll/lrillllS trillotar//S Prabhoo. 197 1 (25 I) (= other species) 

Tota l length up to 0.75 mm in fcmalcs. 0.45 n1l11 in males. Abd V incJudcd in sm:l ll abdo
men. Background colour whitc {o brownish yc llow. morc or Icss black pigmcnt on thorax. 
latc rall y on large abdomen. and dorsall y on small abdomen. 1 pair 0 1' bri ghl while SPOI S 

laterallyon large abdomcn; hcad with 1 pai r 01' whitc spots betwec il cye-patchcs: Am IV 
wi lh \Vcak dark pigmellt (Fig. 292). 8+8 o111lllalidia, 0 s111all , each eye-palch with 2 setac. 
Papilla 01' Ant Ir! smalI, di vided inlo four pa riS. Each Tita wilh 5 spalulatc selae. C laws 
rathe r narrow wilh 1 - 35mall inner Ice lh anel wcak latera l teelh: Emp broad with small oute r 
toolh, Emp I \\' it h long filament and ICllgth = claw. Emp 11 with shon fi lamcnt. Emp III 
withOlll filament. length 01' Emp LI and 111 < cJaws. Rc t with I sc ta. Dens wlth 2 antc rior 
subapica l selae. postcrior setac: 5 prox imal. and 2 outcr and 3 median subapica l set ac (scc 
Fig. 269). BOlh edges 0 1' mucro sen·a le. App. an. di sta ll y broadcned wlth scveral hranches 
(Fig. 293). 

Pro portio ns: Lcngth 01' antennae : head diagona l = 1.3. A nt I : II : rII : IV = 1 1.6: 2. 1 
: 4.3. Dens : mllcro = 2. 

Type loca li ty: Middle Finland. OUlll . in greenholl ses (see U NNANIEM I 19 12: 290). 

Occurrcnce: Europe, Japan (YOSII 1970: 19). and NE C hina, (Changchun. C HEN & 
SI-II N 1990: 221 ). In Europe from SCilndin:lvia (Fin land , sec above: Norway. FJELLB ERG 
1980: 134) S 10 S Francc (CASSAGNAU 1962: 229). and N Ilaly (Prealpe Venele. RUSE K 
1973: 87). 

Biology: In northe rn reg ions 0 1' Europe. but al so in S France (scc abovc) ami SE Gcnnany 
(Saxony, SC HULZ & DUNGER 1995: 16), S. IrillotatliS has o nly been fOllnc1 in greenholl ses 
and on n owerpots in d wcllings. In Japan and NE China (sec <lbove). and in morc soul he rn 
regions o f Europc it also occurs in open habita ts. e. g. in Ccnt ral and SE Gcrman y (Saxony
Anhalt . in Medicago, NAGLITSCH 1962: 626: Saxony, in 1110 SS , DUNG ER 1973: 27). S 
Austria (Carinthia. in wet hay, LA TZEL 1922: 75). and N italy (in 1ll0SS. sec above) . 
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Fig. 2H7 SmintflllrinllS pekincnsis. h3bi tus (3!kr STACH 1 96~ ). 

Figs. 288 - 289 Sminthllril1l15 p!anasiensis (3flcr D/\LLA/ 1969): 288 Dens. l:lIcm/ vicw 289 App. 
a11. 
Figs. 290 - 291 Smillthllril1 lls specioslis (3ller 'lOSII 1970): 290 Habi1us 291 J)cns. pos1crior sidc. 
Figs. 292 - 293 Smil1lhllril1115 rrinoratus: 
292 Habitus (nfler FJEl.LBFRCi 19RO) 29:l i\PP. an . (allcr HOTHFR 1C)(if). 

Figs. 294 - 295 Sntim!lIIrilllls wok/tanieus (aller YOS!! 1966): 29·' Dens. postcrior sidc 295 App. 
~Itl. 

Fig. 296 Swnognathdllls cassngnaui. cJongate maxi[[a (aller YOS II 1966). 
Fig. 297 Srenognathcllus denisi. App. an. (aller flETSCH 1980). 
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Species descriptions: STACH 1956: 11 5, DUIVEN 1972: 134 (lire in a f1 owcrpot), 
FJELLB ERG 1984: 87 (max illary oute r lobe). 

Rcmarks: In open hab it ats. S. trillOWIlIJ may bc confuscd with S. bill/(lclI/mff.{ if the posil ion of Abd 
V is unclcar und the chaclol3xy of delis is nOI checkcd: such older rccords are. thererorc. not ccnain . In 
the abo"c dcscription same origina l observa tions are includcd. 

Smintlwril/lls waklulIIicl/s Yosii , 1966 (348) 

Total Icngth 0. 8 111111 . Abc! V with inlcrlllcdiate posi tion bctwccn largc anel small abdomen. 
Colour unifonn ly chCSlllut browil wilh fine black spots; A nt dark. lcgs anel ru rea paler. 8+8 
om matid ia. Papilla of Ant rn disti nct alld undivided. Tita wi th spaw lalc selac, !lumber not 
desc ri bcd. C laws with 2 small inner (cc th. wi lllOut pscudonychium or tun ica: Emp broad 
wilh small outcr 1001h. withoul filament. Re! wi lh I sCla. De lls witholll anlc rior subapical 
se lae, poslcrior se lae: 4 proximal ( I oule r, 1 long median. 2 inncr). and 2 oUler and 3 median 
subapical setae (Fig. 294). Inncr edgc o f mucro serrate. oute r wavy. App. an. shon rod li kc 
with b lunt ti p (Fig. 295). 

Proportions: Length o f alllCil nac : head diagonal = 1.3. An! I : 11 : 111 : IV = I : 2 : 2.5 
: 5.5. Dens : mucro = 2. 

Type loca li ty: Afghanistan. Wakhan. Ishikashim. 

ü ccurrencc: Also fou nd at anolhcr sitc in Afghan istan (Badak hshan. Borak , YOSII , sec 
abovc) and N o f Afghanistan bClwecn Uzbekistan and Tadzhikistan (ßabarag Moulllain 
Ridge, VTOROV & MARTY NOV A 1977: 502). 

Genus Stellogllalll eJlus Stach, 1956 

Key to the Palaearctic specics 

Abd VI in fcmales with furca te sela aO , dcns postcriorly wi th 2 ouler slibapi c:.t l se lac. 
Abd V o rten included in sIllall abdomcn (dellisi-group) del/isi Cassag llau , 1953 

Abd VI in fe males wilh normal seta aO. dens poste riorl y with 
Abd V inclllded in large abdomen (polygollalis-group) 

Diagnosis of thc genus 

I oute r subap ica l sela. 
clIsslIgl/lIlti Yosii. 1966 

Abd V orten incJudcd in the small abdomen (dellisi-group) 01' largc abdomcn (poly
gOlllllis-group). I-lead and Abd with nornwl selae. ß othr AßCD prcsent. Neosminthuroid 
se lae present. Mouthparts e longate (Fig. 296). Ant m with a protuberancc 01' a papi ll a. Am 
IV undivided. Trochante ral organ prescn!. Sacs o f VT smooth. Ret \V ith 4+4 teeth . Abd VI in 
fcmales \Vi lh sela aO furcatc (de1!isi-group) or normal (polygoIlCllis-grou p). other c irc li mana l 
selae not winged . 

Occurrencc: Wo rldwidc. 

Dcscripti ons 0 1' the genus: STAC H 1956: 95. BETSCH 1980: 135. 

Type specics: SrellogllCl rh elllls dellisi Cassagnau. 1953. 
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Diagnosis 01' (he Palaearclic spccics 

Slellogllarhellll.'; cassagll{/lli Yosii, 1966 (525) 

125 

Tota l Icngth 0.6 rnm. Co tour dark grey. seta l bascs allel thoraeie slHures pa le . 8+8 omllla~ 

tidia, C and D s mall. Am lD with largc pro tu bcrance. Sc tae 0 1' trochan tcr III and spa tulatc 
seI ac 0 1' Tita not desc ribed. Claws wi th inner 100lh and weak lunica. without latera l tcelh ; 
Emp triangular, some times wi lh outer lOot h, ont y Emp l and 11 wilh filament , lenglh 01' Emp 
I, 1I > daws, Ernp m = claw. Re! with I seta. Mallubrium wi lh 4+4 pos lcrior sctae. Dens 
withoUI an te rior subapical selae. pos tcrior setac: 3 prox imal , and I outer and 3 median sub
apical sclae (see Fig. 26 1). Both cdgcs 01' IllUcro se rrale. tip with pos te rior 1001h. Abc! V 
inc luded in largc abdomen . Abd V I in femalcs with normal seta aO; App. an . smooth , asym
I11 clrically furca te. 

Pro po rtions: Length 0 1' anlennae : !lead d iagona l = 1. 8. Anl I : U : m : IV = 1 1.3: 2.3 
: 5. Dens : mucro = 2.2 . 

Type localit y: Nepal. Chagma. 

OccU!'rence: In thc Palaearcti c rou nd in Grcece (Rhodes and Crete, ELLIS 1974 c: 134, 
1976: 3 18 rcspccli vc ly). 

Spcc ics dcsc riplion : ELLIS 1976: 3 18. 

Rcmarks: Tbc idcntirication of Ihc Medilerrane~lIl spcc imens should bc co nfirmcd (BETSCH 1980: 
137). 

Srelloglllllhelllfs dellisi Cassagnau. 1953 (227) 

Total Icngth 0.7 mm. Co lour grey wilh sIll a ll pale spots. 8+8 om matidia. C and D smalJ 01' 
completely reduced, each eye-patch wi th 2 sclac. Ant IU with papi ll a. T rocha nte r m wi th 3 
ante ri or setae. Each Tita with 3 spatulate setae. C laws with inne r 1001h, 1 pair or latcra l 
tecth, and tuni ca; Emp with oute r loo th alld filamcnl , Icnglh > c laws. Rel with 1 se ta. Ma
nubrillm with 6+6 poste rior setae. DClls wit llO Llt anterior suba pi cal sctae, posteri or sclac; 3 
proximal , and 2 oute r and 3 median sllbapi cal sclae. Inne r edge of mucro serrate, ou lc r 
srnoo th. wcakly se rrate 01' on ly distal 1/3 Sllloo th . lip pointcd or wilh posterior round 100th. 
Abd V o rt en included in smal1 abdomcn bu t also in large abdomcn . Abd V I in fem,l1 cs wit h 
furca te se ta aO: App. an . smooth with fcw subapica l branchcs (f-ig . 297). 

Proporti ons: Lcngth or antennae : head diagona l = 1.6. Am I : LI : m : IV = 1 : 2.2 : 3 : 7. 
Dens : IllUcro = 1.8. 

Type localit y: France. Haute-Garonnc. Saint ~Jean-de-L'Union. moss on thc foot or QlIer
CIIS trees. 

Occurrence: Centra l and S Euro pe: S 10 N Spain (JORDANA c t al. 1990: 189), S Francc 
and Corsica (POINSOT 1974: 126. 1978: 186). and Ilaly (c. g. DALLAI 1971: 368). Re
cordcd unccrtainly rrom A ustralia (GREENSLADE. pc rs. COlll lll. ). 

Bi ology: S. dellisi has been foune! in lit ter allel 1l10SS 0 1' 1l10untain forests up 10 1400 m al
tit ude (llaly, DALLA I, see above). In S France. Montagne Noir. il was typically roune! in 
litte r 0 1' the part with a medite rrancan cl imale (CASSAGNAU 1965: 356). It is the rmophile 
(KOPESZ KI & MEYER 1994: 157). 

Relll<l rk s: Some origin<ll observat ions arc added in thc abovc dcscript ion. \Vhether Abd V is incillded 
in tbc largc 0 1' small abdomen i5 somctimcs diffi cult 10 decidc. i. e. Ihere are populations wbich havc 
Abd V obv io llsly included in tb e largc abdomell. Tbc lllucrona l scrrat ion al so vadcs . 
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Genus Ves;cephalus Richards in Dclamarc Dcboutlcvillc & Massoud, 1964 

Kc)'. Only I Palacarctic spccics: Vesiceplwllls ell ropaells Ardanaz & Pozo, 1986 

Oiagnonis or (he gellus 

Abd V (a lwnys?) includcd in thc smnll abdomen. Head alld Abd wilh long and rough seIne 
(Figs. 298. 299). Hcad with 1 pair of intcrocular vcsiclcs (Fig. 298). 80t hr AßC!) prescnt. 
ABC mostly cquidistant. Ncosminthu roid sctac miss ing. Mouthparts norma l. AnIlli witholll 
papilla; Ant IV undi vidcd (Fig. 300). Trocha ntcral organ missing. Sacs or VT Sllloo th . Rel 
wi th 4+4 or 3+3 Iccth . Abd VI in fcmales with normal se la aO. other circllll1anal sc tac 
wingcd. rough, 0 1" thickcncd. 

Occurrcncc: USA and N Spain. 

Biology: Thc spccics of \fesicephall/J li ve in litter and moss on moisl soil. 

Descri ptions of the genus: DELA MARE DEBOUTrEV ILLE & MASSOUD 1964: 8 1. 
BETSCH 1980: 139. CI-IRISTlANSEN & ßELLINGER 1981: 1136. 

Type species: Smillrllllrtls /ollgiseris Guthric. 1903. 

Diagnosis 01' the single Palacarctic spccies 

Vesicephaill s ellropClellS Ardanaz & Pozo. 1986 (27 1) 

Total lenglh about 0.6 111111 in male. Colour blue to brownish arranged in round .md heli
eoid spots. Head frans. An! [1 and llJ . and large abdomen with several long and rough seI ac 
(Figs. 298 - 300). 8 0thr AB ncxI to olle anOl her. 8+8 ollllllatid ia. C and D smal!. each cye
patch with 2 shon setac. Trochantcr 111 with 3 antcrior sctac. wil hout Irochanlcral organ (scc 
bclow). Tita wilh Ih ick oulcr and inner sctac. Tila I - IJl wilh 9. 9. 8 spatulatc selae respec
li ve ly. Claws wilh inner loolh. latera l leelh . anel Illniea: Emp short. poilllcd. wilhoul 100l h. 
fi lamcnts more or Icss ribbonlike. Icnglh > claws (Fi gs. 30 1. 302). Re! \V ilh 2 sclac. 4+4 
tcclh. Manubriul11 \V ith allcas t 11 + 11 poslcrior setac. Dcns wi lhout anlcrior subapical sClae. 
poslerior selae: 5 prox imal. and 5 outer ami 3 mcdian subapical setac. Mucro mlhcr sl1orl, 
in ncr edge wi th fc\V rau nd teclh , outer W<lvy (Fig. 303), shaft and each eelgc wi th ap ieal 
1001h. Abd VI in fcmales with 2+2 ci li alc circumanal setac, sClac sa and sa2 Ihiek and blull1: 
App. an. split in to branehes. 

Proportions (from I male): Lcnglh 01' antcnnac : head diagonal = 1.9. Anl I : 11 : 111 : IV = 
: 3.2 : 3.6: 5.8. Dens : mucro = 3.2. 

T)'pe loealil )': Spain. Navarra. Echauri. lillcr and 1110S5 of a Querc/ls forest. 

Occurrenee: Also found at other sitcs in Spain (Navarra. olher Ql/erc/ls foresls. and 
Vizeaya, Faglls forcsl. ARDANAZ & POZO. see above). 

Biology: V. ellropaellS lives on thc soil in li tter and 1110S5: it was only found in aU1U1ll1l and 
winter. 

Rcmarks: In thc dcscriplion abovc. somc ori ginal obscrvations are added bascd on I male (NA-OOI. 
17/0 1184) . whi ch has been kindly givcn 10 thi s au thor's co ll ec ti on by J. 1. ARBEA. Corella. Spain. The 
strllcturc in th e o ri gina l PI. 11. Fig. 5. which rescmbles a IrDc hanteral organ. belongs to the troc han teral 
jo int 10 femur (ori g. obsc rv.). 
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Dicyrtomida Bretfeld, 1986 
Syn.: Dicyrto midae ß örner. 1906 scnSLJ BClsch, 1980 ( 142) 

Dicyrto illoidca Brctfc1d. 1994 (279) 

Diagnosis 

Thc taxon Dicyrtomida Brctfeld, 1986 (3 10) is a monophylulll of thc Eusymphypleona
Sminthu riformi a Brclfc ld, 1986 with 3 diagnost ic apo illorphics: 

- Ant IV sil a n e r (han 1/2 An! []] (plcsio lllorph y: Am IV longer than A nl IU) 

- antcnnae clbowcd bctwccn An! [J and 1lI (ples iomorphy: antcnnac clbowed bClwccn 
A nt m and IV) 

scvcral sc tae transfOfmcd 10 cup scnsilla (p lesio ll1orph y: these set ac o f normal fonn). 

Dlhe r diagnosti c charactc ri sti cs: Abd V gelle rall y includcd in largc abdomen (apolllorph y); 
Bot in A on largc pap illa (apomorph y); Ba lhT' BC insert close 10 olle anothcr (apoillorphy); 
Tita genera ll y withoul spalll1 ate selae (ples iolllorph y); Tita ILI usually with 2 or 3 smooth , 
rough, er serrate spine like pos tcrior 5C Lae (apolllorphy); sacs 0 1' VT long anel wa rl y (apomor
phy); Re t generally wilh 4 lee lh (p lesio lllorphy); lllUCro witholll sela (apolllorp hy). 

There are 2 subgrou ps of the Dicynomida (= subfamilies, NAYROLLES & BETSCI-I 
1996: 28 I) whieh diffe r in Bothr D (sec BETSCH 1980: 143) and in the dorsa l sctac of Abd 
VI in remales (BRETFELD 1994: 14): 

Plenothric inae Richards, 1968: Ha lhr 0 always presenl , sensillulll P3 (S) o f Abd VI 
nol dircc tl y anle ri or to circUInanal selae (Fi g. 320), 

Dicyn ominac Richards. 1968: 8 01111' 0 Ill issi ng from thc 2nd instar 10 adu lt, 5ensi llulll 
P3 (S) o f Abd VI direelly anterior 10 e ircumana l se tae (Fig. 32 1). 

Dcscription 

The Dieyn o mida are Illcdilllll -s ized 10 large animals, Ihe 10lal length 0 1' adult s ranging 
fro m I - 3 mm. The pigmenlation va ri es from pale ye llow 10 dark brown-violcl; it Illay be 
uniform or show vari ous pallcms. The large abdomen gcnerally stre Iches from 1/2 segment 
Th n 10 Abd V (B ETSCI-I 1980: 14). It is ovoid and. in some genera, protrudes dorsoposle
riorl y as a more o r les5 long club (Figs. 304, 305). Therc are only shon traeheae in the head 
(BETSCH 1980: 22). The selae are orten rn odifi ed to sp ines and mac roehaelae 01' variolls 
form ; the longest occurring on Ihe head apex (Fig. 346), the ante rior 0 1' large abdomen 
(Fig. 326), and Abd VI (Fig. 35 1): smalle r spines on the head c lypeus : the small eSI posteri
orl y o n the large abdomen (Fig. 308). The apex 0 1' the abdo minal humps or dllbs always 
bears sh0i1 and stout sp ines (Figs. 359. 363). On thc Iarge abdomen, in most genera. the 
pos leri or spine like selae are cent res of long and thin waxen rods secreted by their tonnogene 
ec ll s (MASS OUD & VANN fER 1965 : 48 19. JU ß ERTH[E & MASSO UD 1977: 125): on1 y 
in l3olhriovlIlslIs are these pos terior abdominal se tae or normal seta l form (BETSCH & 
WEIN ER 1987: 626). In a11 genera. so me setae form special cup scnsilla (Fig. 309). There 
are. on principal. 4 pa irs o f Bothr. ABC D: A inserts on a large papilla. B and C incer! d ose 
10 olle another and in fronl of A (Fig. 308). Excepl ions occur in l3oTh r iovlflslfs, which lack 
the A pair. and in the adu lts o r Dicyn ominac, which lack the 0 pa ir (in Gibberalhrix Bothr 
A is presell l, see be low). The segmental pos iti on of the Bothr is di scussed by BETSCH & 
WALLER 1989 : 23 . 
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The App. an. are direc tcd posteriorl y or tQwards the anus: they are se ta li ke and slightly 
curvcd do rsa lly. or short and thi ck (Figs. 34 1, 367). In some genera neosmin thuroid se tae are 
present. 

T hc eye-pa tches have 8+8 omll1atidia, C and D orten being sIlla lle r than the others. The 
clypeus has a medial row of setae or spines, the arrangement of which is o rten species spe
cific and has been described from the upper to the lower se tae as, c. g .. 1. 1,2, 1, 1, 1 (Figs. 
3 10.31 1). T he mandibu lae and maxillae are always o f the normal chewing type. An! rv is 
shorte r than llJ and the whole alHcnna is elbowed betwee ll Ant 0 and m (Figs . 304, 305). 
Am IV and the distal part of Ant m ll1ay be subsegmented. but thi s characteristi c is of low 
taxonomic va lue since it is at least age dependenl. The tibi otarsi have spallL latc di sta l setae 
only in Olle specics (Prellorhrix bew of USA). On the pos le rior side o f T ila m. I - 3 thick 
spinclike setae occur. which are s l11oo th. roug h. or serrate li ke asIender oak lear (Figs. 3 12 -
3 14). The claws and Emp are llsually uniform: thc c laws having somet imcs a tuni ca. 1- 2 
inner teeth , few outer tce th. 2 0 1' more pairs of late ral tcc th , and smooth or serrate late ra l 
dup lications (pscudonychium); the Emp are usually slcnder wi th I outcr tooth and a subapi 
cal fila ment. which is po inted or clavate apically and generall y cxceeds the c laws (Figs. 315. 
3 16). 

T he sacs of VT are long and warty. The Ret has 4+4 teeth, except 3+3 in Cibbcrarhrix. 
Thc se tae 01' the dentes are orten rough, the outer CE) and inner (1) o ften strongl)' sen·ate 
basally; the seta EI incerts laterally. it s form differs cli stinc tl y from the appressed anterior 
setae (Figs. 3 17 - 3 19, 330, 354). 8 0th pos terior cdges 01' the straight and s lendcr mucro are 
toothed. a se la being miss ing. 

The important species spccific ehaelotaxy of Abd VI is most complctc ly dcvcloped and 
described only in fema les, there are thin , thiek , or cy lindrica l spinelikc se tac, anel I pair 01' 
add it ional scnsi lla on each 01' the anal va lves . The general nomenclatu rc of ßRETFELD 
( 1994: 13) is used here with the specialno mcnc laturc of YOSIl ( 1969: 22 1. 225) added in 
brackets: m l (M), AI (cup sensillum). A2 (cup sensillum), A3 (M'). ALl (E2), AL2 (EI ). 
DLI (N'), DL2 (N), PO (G'), PI' er or a4 ), PI (H). 1'2 (G). 1'3 (S = sensill um). Chaetotaxy 
and nomenclaturc are exp lained in Figs. 320 - 324 anel with the genera. 

ß iology 

Thc species o f the DicyI10mida be lo ng to the atmobios. Thcy need a moist habitat, how
ever. and usually live in shady woods o n or near the soil. lInder stones or elead wood. but 
a lso higher up on trce tnlllks. Adults can also be found in wintcr in sheltereel places. The 
secretion of waxen rods is al ready mcnti oned abovc. Of the 6 caverniculous species of the 
Dicyrtomida, 2 are Iroglobite (Plcnolhri.r cavico!a and P. kllraschvilii , MASSOUD & THI
BAUD 1973: 154) . 

Remarks: Thc original and secondary dcscriplions mainl y consider fcma lcs becausc of {he more 
complete and diffcrenc iatcd chaetOlax y of Abd VI: males are oflcn not evcn mentioncd. The follow ing 
keys. Ihcrefore. also consider mainly femalcs. Mos t males cannOI bc idcnt ifi cd cxccpt. fa r instancc. in 
species showing a c lca r ca la l][" pallern. 
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Figs. 304 - 324 Dicyrtomida general: 
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310 3 11 

304 Egglikc habitus ormost gcncm (Dicyrton/a christinac. aller SZEPTYCKI 1981) 305 Habitus 01 
genus \\~th protulxr:l.l1cc (J>apirioides jacobsol1i, :lflcr YOSII & LEE 1963) 306 Dorsal chaetotaxy 01 
largc ahdon~n of ßnrhriovlll.Hls (aller ßETSCH & WEINER 1987) 307 Dorsal chactotaxy of brgc 
abdomen 01' Plenvlilrix (after BETSCH & WEiNER 1987) 308 Largc abdollll!1I ,md Bothr ABC 
(Dicyrfoma gh ilarovi, aller BRETFELD 1996) 309 Cup scnsillulll (aßer BETSCH 1980) 310 Hcad 
clypcus wilh 2 unpaircd IIpper sct:!c (Ptcnolricinac, after CHRISTIANSEN & BELLINGER 1981) 3 11 
Hcad cJYPCllS wi th 4 - 6 IInpaircd sctac (Dicyrlominac, aller CHRJST[ANSEN & ßELLINGER 198 I) 
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Oicyrtomida ßrctfcld, 1986 

Dicyrtomida 131 

BOlhr D always prcscnt, sC ll silltllll P3 (S) o f Abd VI not dircc lly anlcrior 10 circumanal 
setae (Fig. 320) (Ptenothricinac Richards, 1968) 2 

BOlhr D mi ss ing from 2nd instar to adult , scnsilluJl1 P3 (S) o f Abd VI dircc lly antcrior 
to circumanal selae (Fi g. 32 1) (Dicynominac Richards. 1968) 4 

2 BOlhr A prcscnt. large abdomcn postc riorl y with shon spines 3 

Bothr A mi ss ing, large abdomen pos lcri orl y wilh only normal sclac 
BOfhriovul.m.'i Richards, 1968 (p. 133) 

Iype spccies: Prell orhrix pilleolae Wray, 1946; USA 

3 Largc abdomcn of normal globli lar fo rm (Fig. 304), postcrio rl y with many short spincs 
Plellol",.;x Börner, 1906 (p. 154) 

type specics : Podl/ra mra Linnaeus, 1758: Europc 

Largc abdo mcn poslcriorl y with prominent shon or long prolllbcrance with fcw pairs 01' 
shon spines (Figs, 305, 363) Pllpirioides Fo lso l11, 1924 (1' .1 5 1) 

type species : Papirioidesjacobsolli Fo lsom. 1924: Sumatra 

4 ( 1) I-Icad and 3nlcrior of large abdomcn with sctae or sp incs 01' normal setallcngth or 
longer 5 

Head and anlcrior o f largc abdo men with only minutc sctae 8 

5 Ret \\I ith 4+4 teeth. se tac o f el ens sllloo th. rough, or sc rratc 6 

Ret with 3+3 Iceth, mos t sctac 01' dens dearly cili alc 
Gibberarhrix Uc hida. 1952 (p. 147) 

typc spccics : Gibbemlhrix ISI/garen.,,';s Uchida, 1952; Japan 

6 Dorsal head-back with se tal pairs I + 2 (01' I - 3) (Fig. 17) modified 10 lang spines: 
c laws with tunica (Fig. 3 16) Dicyrfol1liua ß ö rncr. 1903 (p. 14 1) 

type species: Pod/lra lIIill/l/a O. Fab ri c ius, 1783: Ellropc 

Dorsal head-back wilh only setal pa ir I (Fig. 17) modi fied 10 s lcnder spines, pairs 2 + 3 
10 short or minute spines: daws with or withoul wnica (Fi g. 3 15) 7 

7 C laws without tunica, neosminthu roid sc tae mi ss ing, Abd VI cl orsally o rt cn with thick 
spines Dicyrfoma Bourle!. 1842 (p. 137) 

typc species: Papir;lIs!lIsCl/s Lubbock, 1873 ; Europe 

C laws with tu ni ca. ncosminthuroid set ac (a lways?) present. Abcl VI dorsally with on ly 
normal setac l ordllnllthrix Bretfclcl & Arbea n. gen. (p. 148) 

type species: DicYrlOlllilla arliclIlala Ell is, 1974: Grecce 

8 (4) Large abdomen of no rmal globu lar form. neosmi nth llroid setae present 
Calvatomina Yosi i. 1966 (p. 135) 

Iype species : D;cyr lOlllilla (Ca/valOlllina) crtlcialC/ Yosii. 1966 : India 

Large abdomen pos te rio rl y wilh prominent prowberance with few pairs o f shon spi nes. 
ncosminthuroid setac mi ss ing Pselldodicyrfominll Stach, 1957 

type specics : D;cyrlolllilla rmkw/(/ Uchida, 1944; Caroline Islands 
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3 12 Smooth postcrior spine ofTila JJ[ (.Iordmwthrix arriculata, ang.) 3 13 Ro ugh poslcrior spine 01 
Til:!. 111 (Dic.I'rroma jusca, after BETSCH 1980) 314 Scrratc postcrior spine or-li\a ! [J (Dicyrroma 
ghilarovi, after BRETFELD 1996) 315 Claw 1II without tunie::! , Emp skndcr (Prcllorhrix 
II/onochroma , after YOSII & LEE 1963) 316 CJaw III with tWliC3 , Emp broad (DicyrlOminalllinuta , 
aller (;lS1N 1%0). 
3 17 - 3 18 Chaelolaxie ordens, poslcrior and antcrior sidcs (Dicyrtoll/a ghilarol'i , nncr ßRETFELD 
1996) 3 19 Dcns with rough inner and ouler sclac (Dicyrroma ghilarovi, :lllcr BRETFELD 1996) 
320 Clwclotnxy 01' Abd VI orrtcnothricinac, dorsal part, Jell side (complcte pallcm only in ICma1cs, 
o "" cup sensilluOl. P3 "" sensi llum, x "" missing seta, (0) = varying setae, :l !leT BRETrELO 1994) 
32 1 Chaetotaxy ofdor.>al side MAbd VI ofOicyrtominae (complete pattem only in femnles. symbols 
as in Fig. 320 , aller ßRETFELO 1994) 



Dicyrtomida 

Diagnosis of lhe Palaean:lic genera and speeies 

Genus Bothriol'ul.ms Richards, 1968 

Key 10 the Palaea rctic species 
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Large abdomen ante ro laterally with 3 blunt microspines (Fig. 326). c ireumanal setae a l 
- a3 in females long and 01' normal form sollllllgemis Wei ner & Belsch. 1992 

Large abdomen an tero late rall y wi th 3 pointed microchae tae . c ircumanal setae al - a3 in 
females rough and winged kymgallgells is Weiner & 8 e tsch, 1992 

Diagnosis of the genus 

A genus of the Ptc llothric inac. Large abdomcn witholl t a protubcrancc. I-lead. amerior of 
large abdo men, and Abd VI with spines. Large abdomen pos teriorly wi th 3+3 10ngilUdina i 
rows 01' normal se tae (Figs. 306. 326). 8 0th r A Illi ss ing. D presem. Neosminthuro id se tae 
Ill iss ing. Tita lJl posle riorl y with 2 Illodificd , serrate setae. C laws without a tunica. Ret with 
4+4 lee th . Oute r and inner setae of el ens se rratc. 

Occurre llce: US A, North Ko rea, 

Descriptio ns of the genus: RIC HARDS 1968: 26. ß ETSCI-I 1980: 145. C HRIST IANSEN 
& ß ELLIN GER 198 1: 12 18. ß ETSCH & WEINER 1987: 622. WEIN ER & ß ETSCH 1992: 

81. 

Typc species: Prell orhrix pillcolac Wray, 1946. 

Diagnosis 01' the Palacarctic spccies 

1300hr;ov/l/:w s kymgallgclI sis Weiner & Belsch, 1992 (87) 

Males unknow. TOla l Jcngth 1.2 111 m. Background co laUf light , head and large abdomen 
with brown-vio lc t cross bands, anle llnae dark (sec Fig. 325). l-I ead apcx with spines, sela l 
pai r 1 o r dorsa l hcad-back as slender spines. pai rs 2 + 3 as microspines, c lypcus with 
( I ), I , I ,2,2, I, I med ial setae, Large abdomen anterio rl y wilh 6 pai rs 01' long spines and late r
all y 3 pa irs of po inlcd mic rochaelac. Tita 111 posleriorly wi lh 2 se rrate sp ines. Claws wi th 2 
inner teeth and late ral leelh : 2 large and several sIll all basal pairs : Emp I with 1, others with 
2 tecth, a ll filaments po inted . Icngth > claws. Ret with 4 setac. Most outer and inner se tac o r 
dens broadcned bnsa ll y and with basa l tceth , formu la 0 1' antc rior sc tae 3,2, 1, 1 ... 1. 8 0th edges 
o r Il1U cro wi th about 20 teeth each. Dorsa l set ac o f Abel VI rough anel acuminate, c ircumanal 
setae aO. a l - a3 thiek. rough, aC lll11i na te. Il nel winged excepl aO: App. an. thick. blun\. and 

sen·ale. 

Proportions: Leng th of antennae : head di agonal = 3.3. Ant I : n : I.U : IV = 1 : 4.6 : 5.75 

: 1.75. A pp. an . : 1l1 11 crQ = 0.55. 

Type loealit y: Norlh Ko rea, Kangvon-do Pro\'., Ky mgang-san Mts., litter near Kurj ong 

wa ter rall at about 400 ll1 altitude. 

Oceurrence: Known o n I)' from the type locllli tiy. 

Rcmarks: Thc chaetotaxy. cxcepl lhose of thc antcnnae. has been dese ribed in detail. 
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322 

325 

322 Chaclotaxy of femalc AIxI VI, ventral pan, lcft sidc, (® =:0 cut icular conc , AV2 and VIA = 
sClIsi lla, av5 = i\pp. an., olllt:r symbols as in prcviolls ligurcs. aOcr HRE rFELDl99·1) 323 
Chaclol:lxy ofmale Abd VI. ventral pan, Icf! side (symbols as in prcviolls fi gurcs. after URET FELU 
19(4) 324 Sctalnomcnclalurc 01' fcmale Abd VI. lefl aller BRETFELD 199<1. fight aller YOS1] 1969 
(symbols as in prcvious li g UTCS. after BRETFELD 1(96). 
Figs. 325 • 326 lJOIlJriovlIlSlIs sohllngclIsis (after WEINER & BETSCH 19(2): 
325 Habitus 326 Fcmalc body. 
Figs. 327 - 328 Call'tIIomina rufeseens (after HÜTH ER 1 %5): 
327 Claw:md Gmp I 328 Femalc AbrJ VI. 
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BorhrioVlf!SI/S soll/lllgellsis Wcincr & Bctsch. 1992 (83) 

Total length IIp to 1.1 111111 in fcma1es. 0.75 mm in males. Background colom li ght , !lcad 
and large abdo mcn with brown-violcl c ross bands. an lcnnac dark (Fi g. 325). !-lead apcx wilh 
spines, seta l pair I 01' dorsal hcad-back as slende r SpillCS, pairs 2 + 3 as mic rospi ncs, dypcus 
w ith 1.1 ,2.2. 1. 1 mcdial spincs and set ae (2 vC lllra l as se tae). Large abdomcn a nte rior ly with 
6 pairs of long spines and latcra ll y 3 pairs of blunt microspincs (Fi g. 326). Tita m poslcri . 
o rly wi lh 2 serratc spines. C laws wi th 2 inner tcellt , I outer 1001h. and lateral tcclh: 2 large 
and sevcral small basal pairs : Emp wilh 1 toolh. fila ments poinlcd. lenglh > e laws. Ret with 
4 se lac. Mos t oute r and inner seI ac of dens broadened basa lly and with basal Icclh. formula 
of ante rior set ac 3.2. 1.1 ... 1. Both edges of Illucro wilh abou! 20 Ice lh each. Dorsal selac 0 1' 
Abd VI long and acuminalc. c ircumanal sc tac aO. al - a3 or normal setal form: App. an . 
slcnder. SJ1looth. and b lunl. 

Proportions : Lenglh 0 1' antcnnac : head diagonal :::: 2 in fcmalcs. 2.2 in males. Ant I : 11 : m 
: IV :::: I : 4.25 : 5.6: 1.6 in rcmalcs. 1 : 4.65: 5.35 : 1.85 in males. App. an. : mucro :::: 0.7. 

Type 10ca1ity: North Korea. H vanghe-pukto Prov., sIllall woody va lley near Lake Sohllng
ho at abou t 150 m altitudc. 

Occurrence : A lso eollce lee! at ol hc rs siles in North Korea (Phj ongan-namdo and Janggang
do Provinces, WErNER & BETSCH , see above). 

Bio logy: B. solllU/gellsis li ves in the lo\\' vegctalion alld in litte r 0 1' shady fores ls alld on 
basalt rocks up 10 1000 m a1titude. 

2 

Rcmarks: Thc chactolaxy. exeepl lhose of the antcnnac, has been describcd in detail. 

Genus Cll{vlltomillll Yosii, 1966 

Kcy to the \-Vorld specics groups and Palacarctic spccies 

Formula of antc rio r sClae o f dcns 4,2, I , 1,1 ... 1; Tropics 

Formula 0 1' these setae 4.2, I , I .. I 

Sela aO 0 1' Abd VI 01' normal form; Tropics 

bOllga i 11 vi! !ea-grou p 

2 

jormoS{//W-groll P 

Sela aO th ick ane! blunl: Tropics and Ho larcl;c: mfescells-group wi th I Holare lie spe
eies 

mfescens (Rcutc r. 1892) 

Diagnosis 01' the genus 

A gcnus 01' the Dieyrtominac. Largc abdo men wilhoul a pro tubcrance. Head and anleri or 
of large abdomen with on !y minute se lae . Selal pair I 01' dorsal head-back as short norma l 
se lae, pairs 2 + 3 as microspincs. Large abdomen pos tc ri o rl y wi lh sllo rt spincs. Abd VI wilh 
lo nge r spines. 8 0lhr A prese lll , D mi ss ing. Neosminlhllro id sClac prescnt. Tita m postcrio rl y 
with 2 o r 3 Illodifi ed. smooth se lae. C laws wilh a tuniea. Rct with 4+4 Ice lh. Oule r alld inne r 
selae o f dens s mooth 01' s lighll y scrratc. 

OcculTcncc: \Vo rldwidc. mainly Tropics. 

Deseriplions 01' Ihe genus: YOSlI 1966: 400, YOS II 1969: 226, BETSCI-I 1980: 147 . 
NA YROLLES & BETSCH 1996: 28 1. 

Type species : DicyrtOlllil1{/ (Ca !vaTolllilla ) cm ciara Yos ii . 1966. 
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Diagnosis of thc single Palacarclic spccics 

Calvaromilla nifescells (Reuter. 1892) (22) scnsu HÜlhcr, 1965 (47) 

Syn .: Papiritls ntjescens Reuter. 1892 (22) 

Dicyr lOlIIil/ lI op"lil/" Fo lsol11 , 1896 ( 120) sensn C I-IRISTIANSEN & ßELLlNG ER 
198 1 ( 1228) n. syn. 

DicyrlOlllillll mfescells Axclson, 1907 (134) 

nce DicyrfOlI1illo ntJescells Schölt, 1927 (36) (= ether spccics) 

DicYrloll1il/a I'IIfescells r. nivali s Uchida, 1953 (3) (= Dicyrroll1il1o leptothrix, YO
sn 1977: 166 = .Iordw/{lIhrix feprorhrix. sec bclow) 

Dicyrtomilltl nifescells Uchida & Fujita, 1968 (36) (= }ordtlllathrix leplothrix, sec 
below) 

Ca{\'OIolll ill ll mfescells Mari Mutt. 1987 (378) (= othe r specics) 

Ca!\'{lfolll illll mfescells Soto-Adamcs. 1988 (65) (= Dlher spccics) 

Total lcngth abollt 1.5 111111 . Colour rcddis h c r light wit h va ri ous dark pattcrns. Abd V 
scparatcd from largc abdomcn. l'lead and large abdomcn wi th mi erochactae. e lYPclIs with 4 -
6 unpaircd sc lac. Tita rrI postcriorl y with 3 wcakly modi ri ed . pointed spincs. Claws wilh 
luniea, 2 inne r, 2 oute r tee lh . and 2 pairs of basally se rrate lateral tee th ; Emp Inarrower than 
o thcrs, all wi th too th. rilament o f Emp I Ion ger Ihan daw. olhe rs very sho rl , all poimed 
(Fig. 327). Furea bnse with 5+5 neosminthuroid setae. Rel wit h 2. 3. er 4 setac. A ll sclae of 
dcns smooth , forrl1u la of an te rior selae 3.2. 1.1 ... 1. 80lh edges o f Ill uc ro w ith aboul 35 - 40 
teeth cach. Setae 1111 (M), DL2 (N). and PI (H) of Abd VI thick and spine like . setae AL (E) 
and P2 (G ) abselll . ci rellmanal scta aO thiek and spinc likc. sei ac al - a4 t!liek. s111001 h. and 
setnlike: App. an. sctalikc. s111 001h. curvccl dorsa ll y (Fig. 328). 

Proportions: Length o f antennac: hcnd diagonal = 1. 75. Ant 1 : n : 111 : IV = I : 4.5: 5.75 
: 1.25. Ratio o f dens setae EI - E4 = I : 1.1 : 1. \ : 1.9 . Dens : IllUcro = 2.8. 

Type localit y: Finland. Hc lsinki. on nowerpots in warmhouses of 8 0tanical Gnrden. 

Occurrcnec: Holareti c : known oil ly from S Finland and USA (Massachusells. FOLSOM. 
see nbove). 

Biology: C. /"II/escens was on ly foune! on n o\VcrpOls in grccnhouses. 

Species desc riptio ll s: L1 NNAN IEM I 19 12: 323, STACH 1957: 4 1. 

Remarks: Thc rccords from Africa (SCHÖTr. sec abovc), Colombia (MARI MUTr. see above), and 
Puerto Rieo (SOTO-A DAMES. sec above) appare ntl )' belong 10 olher species: Ihese Amcriean speci
mens have a Ihi n (i nstcad oflhiek) sela m l (M) on Abd VI in fema les (HÜTI-I ER. see above). 

Thcrc are no feeenl feeords or Ihis spee ics from greenhouses: it ma )' be Ihal il has been ex lenn inalcd 
b)' inseet ieides. 
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Dicyrtomida 

Genus Dicyrloma Bourlet, 1842 sensu Btirner, 1906 

Syn.: Pa!';,.;lIs Lubbock. 1862 (43 1) ad pa rJ em 

Key to the Palacarctic specics 
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Dcns with sl1100th sctnc. !lead with I pair of smnll cuticul ar concs bctwcen iln tennne 
(Fig. 335) grillbergsi Stcbaeva. 1966 

Dens with rough 0 1' serralC SClae, !lead wilhollt such concs 

Most ou ter and inncr sc tae 0 1' dens thickcned basa lly and coarsly serrate 

2 

3 

These sclac slcndcr and 01' normal form but with rough surface 
chris fiJl ae Szeptycki. 198 1 

Ratio of selae E4 : E3 o f dens aboul 

This ratio = 2 - 3 

Rntio o f sclae E3 : E2 of dens about 1 

This ratio ~ 3 (Fig. 330) 

Diagnosis of the genus 

4 

melitellsis Slach. 1957 

ghilarovi Brei feld, 1996 

jllsca (Lubbock. 1873) 

A genus o f the Dic)'n ominae. Large abdomen wi thoul a protuberancc. I-I ead. an terior o f 
large abdo mcn, and Abd VI wi lh spines. Selal pair 1 of dorsal head-back as s lender spines, 
pairs 2 + 3 as microspines. Luge abdomcn posle riorl y wi th sIlla ll spilles. Bothr A preseill. D 
miss ing. Neosminlhuro id selae miss ing. Tila 111 posleriorly wilh 2 (Nearcti e) or 3 (Palnearc
tic) modified , rough seIne. C laws witholl l a Ilin iea. Rel wilh 4+4 teelh. Outer allel inner setne 
o f dens serrate. 

Occurrence: Ho larctic. 

Deseriptions o f the genus: ß OU RLET 1842: XL, ßÖRNER 1906: 184, STACH 1957: 60. 
ßETSCH 1980: 145 , CHRISTIANSEN & ll ELLI NG ER 198 1: 1220. 

Type speeies: Papirius !USCl/S Lubboek. 1873. 

Diagnosis of the Palaean:tic spccies 

Dicyno11l1l c"rislimle Szeptycki . 198 1 ( 173) 

Colour o range 0 1' pale brown. antennae and legs darker. furea lighlcr (Fig. 304). I-lead apex 
wi lh spines, c1 ypcus wilh 5 unpa ircd. slightly thickencd selae. Large abdomcn al1leriorl y 
wilh rine and shon setac. Tita 111 pos leriorl y wi th 3 miller sllon . fin ely cilialC spincs. Claws 
wi lh weak teeth , 2 inner amI 2 pairs of lateral leelh: Emp with largc 1001 h. filaments e lavate. 
length > claws. Ret with 5 selac. Manubrium wilh 9+9 smOOlh selae. MOSI outer and inner 
sclae o f dens slcndcr and rough. Outer cdgc of mucro witl! 3 1 ·42. inner 27 - 36 tceth . Do r
sal sc tae o f Abd VI thin and blunt. AL (E) sctae missing. circumanal se lae al - a3 thick. 
sl11ooll1 . and selalike, sela P l '/a4 ('I') thinner Ihan a3: App. an. selalike. sl11oolh. eurved dor
sa ll y. 

Propon ions: Length of antcnnae : head diagonal:;:: 1.7 in females. 2 in males. Anl 1 : 11 : 111 
: rv = I : 3.7 - 4.5 : 4.7 - 5.5 : J.3 - 1.8. Ratio o f dens sctac E I - E4 = I : 0.7 - I. 1 : 2.5 - 3.3 
: 3.3 - 4 , seta J5:;:: J4. Dcns ; IllUcro = 2.7 - 3.4. 

Type loealil y: Po land. Gdansk. Os trowo. o n decaying plants o n ve ry wet soil. 

Oeeurrenee: Known onl y from the type loca lit y. 
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Dicyrrolllafllsca (Lubbock. 1873) ( 120) sellSu S.ach. 1957 (67) 

Syn.: Papiri/ls cursor Lubbock , 1862 (436) 

Papirills sill'lIIiclIs Tull berg. 187 1 (146), UNNANrEMI 19 I 2: 324 

Papirills fll sclIs Lubbock. 1873 ( 120) 

DicyrlOllw albella Wahlgrell, 1906 (265), SALMON 1964 : 636 

nec Dicyrtollla f llsca Yosii . 1940 (189) (= P'ello,hrix spec .. YOSII 1977: 166) 

Total lenglh up (0 2 111111 . Colour complclcly ycllowish grcy cr dark violet with pale or 
white head apex. [arge abdomen posteriarl y SD lllctimcs also pale or spotlcd. I-lead apex wil h 
spines, setal pair I of dorsal head-back as slcndcr spines. pairs 2 + 3 as microspincs (ori g. 
observ.), clYPClIS with abau! 5 unpaircd. slightly thickcncd sclac. Largc abdomen antcriorl y 
wirh fine and short seIne. Tita IJI poslCriorl y with 3 rat her lang, rough cr fi nel)' cilialc spines 
(Fig. 31 3). Cluws with 2 inner. I cr 2 indistincl Duter, and 2 cr more pairs of lateral tccth ; 
Ernp with large tooth. ri laments cJ avate. length > claws (Fig. 329). Re! with 4 setac. Most 
outer and inner se tae of dens broadened basally and wi th large basal teeth (Fig. 330). for
mula of anterior set ae 3.2. 1.1 .. . 1. Both edges of mucro with about 35 - 40 tce th each. Set ae 
ml (M), A3 (M'), ancl DL2 (N) 01' Abd VI .hiek and spineli ke. AL I (E2) always presen\. 
AL2 (E I ) varies. ci rcumanal setae al - a3 Ihick. smooth. alld setal ike. sela PI '/a4 (T) smaller 
than a3 ; App. an. setalike, smooth. straight . 0 1' curved dorsally (Fig. 33 1). 

Proportions: Lellgth of antennac : hcad diagonal = 1.7 - 2. 5. Anl I : n : m : IV = I : 4.9 
: 5.8 : 1.3. Ralio o r dens selae E I - E4 = 1.2 : I : 3.6 - 4.5 : 5 (Fi g. 329). selac E4 : E3 = I. I -
I A, sela J5 » J4. DClls : IllUcro = 2.3 - 2.8. 

Type loca lity: Not specificd, Francc. England. 

Oeeurrence: I-Io larclie; in Ihe Palaea rclic rro m 1,Iand (BÖDV ARSSON 1957: 79) E 10 SE 
Ru,sia (STEBAEV A 1976: 126) and S 10 Ilaly (DALLAI & MARTINOZZI 1980: 42), Alge
ri a (CASSAGNAU 1963: 199). and Portugal . • he Azores (GAM A 1992 :47). NOI conrirmed 
ror Japan (YOS li 1977: 166). 

Biology: D. f l/selt has becn mos tly collecled Ilear thc soil. in liuer. on dead wood. mllsh
rooms, or lInder stolles. in moist or wel habitats of mcadows and foresls from the lowlands 
to subalpine regions. anel in moors (I-IALE 1966: 107). It occurs IIp to 1500 111 (Slovakia. 
STACH 1957: 70). In Switzerland it has beeil found in xerothermic foresls (GISIN 1948: 
5 15). Several data concerning the gencral biology have beeil reported (AGRELL 194 1: 20), 
also of the brccel ing biology (I-lAU: 1965: 146). of the struclurc allel transfer of spenmuo
phores (MAYER 1957: 50 1). aJl(1 Ihe body weighl (500 - 620 pg, ZIN KLER 1966: 104). 
Aelults havc been collCClCd mainly in summer .md autumn (BOCKEM ÜHL 1956: 150. 
HALE 1965 : 168). This species is Iroglophile (MASSOUD & TI-IIB AUD 1973: 155) or 
.rogloxenc (SCHULZ 1994: 128). 

Specics descriplions: LINNANIEM I 19 12: 324 , GISiJ'I 1960: 297 (Abcl VI in remales) . 
CHRISTIANSEN & I3ELLINGER 198 I: 1222. 

Rcmarks: The di sc lIssion of D. !11.H:a as type spccics of Dic)'rtoll/(I is given by ELLIS & BELLI N
GER 1973: 17. 1984: 5. 

The Ncarctic spcc imcns (from Canada) diffcr from those of thc Palacarctic in hav ing claws with 5 -
8 pairs of lateral tccth and normal dorsal sctac of Abd VI. 
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The co lour vari eties orthis spcc ics have beeil givell separate na mcs (STAC H 1957: 69): 

\'ar. silvatica Tull bcrg. 1871 ( 146) with a grcyish-rcd co 10m. 

f. prillcipalis Lubbock . 1873 ( 120) with complctcly dark pigmellt. 

var. navescens Axc\ son. 1902 ( I I I ) with )'e llowish-grey co lour. 

var. mcdia li s Stach. 1930 (82) with dark pigment onl )' lateral I)' on large abdomen. 

val'. maculirera Stach . 1957 (70) with a li gh t dorsal pall cr n. 

Dicyrtoll/a ghi/a/"Ovi BreI fe ld. 1996 (22 1 ) 
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Tota l Icngth 1.6 Inm in fcmalcs. I rnm in males. eolom 0 1' head emd body dcep black with 
so me va rying whitc 10 yc l1 0w spots . Head apex wi th slendcr sp ines, setal pair I o f dorsa l 
head-back as slcndcr spines, pairs 2 + 3 as mi crospines. clypeus with 6 unpaired slcndcr 
spines (Fig. 332). Largc abdomcn ante riorl y with 5 pairs of slcnder spines (Fig. 308). Tita m 
pos terio !"l y wi lh 3 serrale spines (Fig. 314). C laws with 2 inner (eelh , I sma ll oute !" wOlh. 
anel sevcral lalera l tecth; Emp with 1001h. fi laments thick anel blull t, abotlt as lang as c laws 
(Fig. 333). Ret with 3 setae. Manubrium wilh 8+8 se tae. 1 ouler pa ir thick. rough. A ll ouler 
anel most inner setae 0 1' dens broadcned basally anel wi th large basal tee th. forlllul<l 0 1' ante
rior setae 3.2.1.1 ... 1 (Figs. 3 17 - 3 19). 8 0th eel ges of mucro with abollI 40 sIllall teelh each. 
A ll dorsa l se tae of Abel VI s lcnder anel bIlInt. All (E2) a lways prcse lll , AL2 (E I) miss ing, 
c ircllillana l se tae al - a4 Ihiek. sllloo th. alld sClalike. sc ta a4 s lighlly Ihin ner Ihan a3; App. 
an. shar!. Ihick. and blllnt. 

Proponions: Length 01' antcnnae : head diagona l = 1.7 in fcmales, 2. 1 in males. Ant I : Ir 
: Ul : IV = I : 4.2: 4 .8: 1.4. Ralio of elens sClae E I - E4 = I 1 1.1 1.3 in bOlh sexcs, seta 
E4: E3 = 1.1 - 1.5. De ll s : Il1U cro = 3 in fcma les, 3.5 in males. 

Type 10ealilY: RlI ss ia. Irkul sk Reg .. va ll ey o f Go loll slnaya Rivcr ncar Lake ßaykal. s late 
slo pes o f a smal1 lake wilh 1ll0SS and li chens at 800 l1l altitllele. 

Occurrcncc: Also found in a birch-pine wood 0 1' the ty pe loeality. 

Dicyrro/JIQ grinbergsi Stebaeva. 1966 ( 10) 

O nly 1 fc male kn owll. Tota l length 1.26 111111 . Background colom pale rose, lateral vio let 
band around large abdomen. heael wilh 2 braad vio lel cross bands (Fi g. 334). I-Icad apex 
with sllo rt spines. I pair o f shon cuti cu lar cones bclwecn antennae. clypeus wilh 3 lI npaired 
ami 3 pairs 01' slightly thickened meelial setae (Fig. 335). Large abdomcn without spines. 
Pos te rior spines of Tita m not el esc ribed. Claws with 2 inner and 2 pairs o f late ral tcclh: 
Emp I narrower than IIJ. all wil h too th. filament o f Emp I longer than daw and c lavate. 01' 
Emp m shon and pointed . Re! with 3 teeth 0) alld 3 sclae. A ll selae 0 1' elens slllooth. oute r 
setae short and sp ine li kc (Fi g. 336). 8 0th edges 0 1' Illuc ra scrrate . Abd VI dorsally with 
probably 3 long anel 2 shon spi nes; App. an. shon . Ihiek , and pointed (Fig. 337). 

Proport ions: Length of alll ennae : head diagonal = 2.4 . An! I : 0 : J]J : IV = I : 4 : 5 : 2. 
Dens : 1ll1lCra = 2.8. App. an. : IllUcro = 0.3. 

Type locality: Rliss ia. West Sayan Mts .. Po lu-Buyba. f100d land o f ri ver Buyba. in littcr of 
rir taiga. 

Occurrence: Also founel at another si tc in SE Russ ia (Tu va Reg., S s lope of Tannu-Ola 
Ridgc. STEBAEV A 1976: 126). 
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Figs. 329 - 33 1 Dir:yrtomf1 (/Ism: 
329 Claw :tnd Emp 11 (after STACH 1957) 330 Apex of dens. :mlcrior selae und nuter selac EI - E4 
(after STACH 1957) 33 \ Fcrn.1lc Abd VI (arter GISIN 1960). 
Figs. 332 - 3D Dic)'rfOfJlO ghi/amvi (a ller ßRETFELD 1 (96): 
332 Chaetotaxy o fhc:ld. microporcs markcd by :lrrOW5, x = rnissing selac, 0 '"' oval organs 333 ein\\' 
und Emp I. 
Figs. 334 - 337 DiCJTlOlIIO grinbcrgsi (:l ßcr STEBAEVA 1966): 
334 Hahitus 335 Hcad 336 Dens und IllUcro seen rrom latcral 337 Fcmalc Ahd VI. 
Fig. 338 Dicyrroll/a mcliw1Isis, habi tus (aller STACH 1967). 
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Dicyrtollla lIl elirellsis Stach, 1957 (73) scnsu Stach . 1967 (415) 

Syn .: Dicyrrollla f llsca Stach, 1924 ( 123) ad partcm 
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Background colour pale yc l1 owish, head and large abdomen with varying irrcgular dark 
brown spots and bands, largc abdomen postc ri o rl y with 5 cross siripes or 5 pnirs o r dark 
spo ts (Fig. 338). Head apex with spincs, c lypeus with 7 01' 8 unpaired sctac. Large abdomen 
antcriorly with 3 pairs o r spincs. Tita 111 postcri o rl y with 3 mlhcr lo ng, rough or fine ly cilia te 
spines. C laws with 2 innc r ICClh , I small outc r toolh, and 2 pa irs 01' latc ral tcclh; Ernp with 
largc looth, rilaments po inled, Icnglh > cJaws. C haelotaxy 01' dens and Abd VI, al so App. an. 
as in Dicyrroma f llsca (scc Figs . 330, 33 1). BOlh edges 01' mucro dcnse ly scrrale . 

Proportions : Length o r an tennae : head diagonal = I A. Ratio 01' dens scta E4 : E3 = 2. 1 -
3. 

Typc locality: Malta. Valetla, Porto Reale, under stones in grass. 

Occurrence: A lso found at o thc rs sitcs in Malta (STACH, see abovc) , in !Ial y (in the is
lands c . g. Sirombo li and Sardinia , and contincntal Italy, AL T NER 196 1: 270. DALLAI 
1973: 570). Greece (Crele. ELLIS 1976: 32 1), Spain (JORDANA e l al. 1990: 47), Bulgaria 
(CONEV & KAZAN DZlEVA 199 1: 82), and rormer Palcs tinc (Dagania in Jo rdan Vallcy. 
I-IA N DSCI-IIN 1942: 443). 

Bio logy: Thc spc rmiogcnes is 01' D. lJIe!irellsis has been described by DALLAI (1970: 
275). 

Speeics descripli ons: ALTNER 196 1: 270. DALLAI 1969: 30 I. 

Rcmarks: The colour varieties of D. melitellsis have been givc n scparate nallles (STAC H 1957: 73) : 

var. dorsosignara STACH 1924 ( 125) wit h rnuch dark pigment but a lways wilh postcrior cross 
stripes. 

var. pa llida STACH 1924 ( 125) with fcw dark spots, pos tcri orl y with fadcd cross stripcs 01' only 5 
pairs of dark spots. 

Genus Dicyrlomillll Börner, 1903 

Syn.: Dicyn ollla Bourlet. 1842 (X LI) ad partcm 

Papirills Lubbock, 1862 (43 1) ad parl em 

Dicyrtoma Stach, 1929 (3 12) 

Kc)' to thc Palacarctic spccics 

Postcrior edges 01' mucro s moolh 0 1' with few incisions 

Both poste l'ior edges 01' 1l111cro serrate 

2 

3 

2 Large abdomen with 2 pairs 01' dark brown longi tudina l bands, outc r pair j o incd pos tc-

3 

4 

ri o rl y dorsolil/ eaw Latze!. 191 8 

Abdomen dorsally blacki sh brown, large abdomen poslcriorl y wilh scvcral small or 1 
large lighl spot vel!lIsW Latze!. 19 18 

Large abdomen poste ri o rl y with dark pigment 

Large abdomen poslcriorl y li ght or large abdomen complctc ly light 

Large abdomen pos tcri o rl y wi th rec tangular black spot or complctc ly black 

Large abdomen pos lc ri orly with dark. multi-armcd cross like fi gurc (Fig. 343) 

4 

7 

5 

sa lll1 der~ii (Lubbock. 1862) 
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5 Largc abdomen laterally without cr with light violel pigmentation (Fig. 340) 
mill/lta (0. Fabricius, 1783) 

Largc abdomen lalcrally wil h dark viole! pigmentation 6 

6 Largc abdomen dark violeI with light median band and laterall y small light spots 

7 

violacea (Krausbauer. 1898) 

Largc abdomen with irrcgu lar. blui sh black longitudi nal and cross stripcs (Fig. 342) 
a mara (NicoleL 1842) 

(3) Large abdomen latcrally with dark pi gment (Fig. 344) signatQ Stach, 1957 

Largc abdomen light or \Vcak ly pigmcllIcd 8 

8 Largc abdomen without dark pigment 

Largc abdomen with 1 
ornaments (Fig. 339) 

l1lilllUa (0. Fabricius. 1783) var. pallida Ägren. 1903 

pair or weakly pigmcntcd dorsolatcral spots wi th irrcgular light 
jlavosigl/ata (Tullberg, 187 1) 

Remarks: Nowbody eertainl y knows whether these Dicyrwmil/{/ species are only COlOllf varieties or 
rea l biological specics. The chactotaxy is only partiall y known and mai nl y rrom D. Ol'll(lta . a compari
son with the othcf spec ics is sti ll rnissin g. Allozymc anal ysis rna y bc a rncthod to conrirm the colour 
distincti ons (FANCIULLI ct a l. 1995: 21). 

Diagnosis 01' the genus 

A genus or Ihe Dicyrlominae. Large abdomen Wilhoul a pJ'Olliberance. Head, anlerior of 
large abdomen, and Abd VI wilh spincs. Sela l pairs I - 3 of dorsal head-back as slender 
spines. Large abdomen posleriody wilh shon spines. BOllu A preseill. D mi ssing. Neosmin
tllUroid setae mi ssing. Tita m posleriorly with 2 0 1' 3 Illod ifi ed. sl1100lh and bl unI selae. 
Claws wilh a luniea. Rel wilh 4+4 lee lh. QUler and inner se lae of dens serrale. 

Occurrenee: Holarcti c. 

Descrip<ions 01' the genus: BÖ RN ER 1903: 167. STACH 1957 : 34. BETSCl-l 1980: 145, 
CHRISTIANSEN & BELLINGER 198 1: 1226. 

Type species: Podll ra milli/fa Q. Fabricius, 1783. 

Diagnosis of tlte Palaearctic species 

Dicyrtomil111 dorso!inellfa Latze!. J 9 18 (252) 

TOlallength up to 1.4 111111 . Background colour pale ye llow. large abdomen with 2+2 da rk 
brown longitudinal bands. oUler pair joincd poslcriorl y. Claws with Iunica. Both edges 0 1' 
mucro slllooth. Other characleri slics not clescribed. 

Type locality: AlIslria. Carinthia. lllcadows near Ihe E shore of Lake Wörthersee, belo\\' 
wel hay. 

Qecurrenee: Known onl y from the type locality. 

Remarks : D. dOI'.w!ineow has been onl y briefl y described. lt is mcnti oned here sincc th e colour pat
tern is so di stincl. 
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Fig. 339 f)jcyrmmilJo flavosigl!ota, hahiltls (:Iftcr STACH 1957). 
Figs. 340 - 34 1 Dicyrtomina minl/ICI: 

346 

340 H;lbitus (:Iftcr STACH 1957) 34 1 Fcnwlc Abd VI (aftcr GISfN 1960). 
Fig. 342 Dicyrtomilla ornata. habitus (after G IS[N 1960). 
Fig. 343 Dic:yrlOmina ,wllndersi, co lour paUL'nI (after FJELLBERG 1980), 
Fig, 34'1 Dic.:vrlOl/lillo sigll(lf(l , habitus (after STAC H 1957), 
Fig, 345 IJicyrlOlllilla vi%cea, c1a\\' [11 outcr sidc (aller JON ESCO 1916), 
Figs , 346 - 349 Gibberarhrix ISIIj!(J/yms is (:Ift cr YOS II 1970): 
346 Sel:le ur he .. d apex, 1, 2, 3 - selac u r dorsa l head-b:lek 347 Lcft :md righl HOlhr A 348 Culour 
pal1crn, 349 Cl:!w :Uld Emp I. 
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lJicynoll1il/(/ jlC/vosigllata (Tullbcrg, 187 1) ( J 46) 

Syn.: Papil'ius .flC/VOSigIlCUIlS Tul lbcrg. 187 1 ( 146) 

Dic)'rfOlllillClmillllta vaL navosignata Stach, 1957 (47) 

. Backg r~und cala uf whitish yc llow. large abdomen latcra ll y with grcy·v io lcl pigment and 
IITcgular light ornamenls wit hin these pigmcnlcd areas (Fig. 339). OUle r and inner selae of 
dens rincly scrralC basall y. Other charaClc ri sti cs as in D. 111;111110, 

Type locality: SE Swedcn, Uppland and Södcrmanland, Ilcar gardclls. 

Oeeurrenee: W Palaearetie (SALMON 1964: 632, BRETFELD 1996: 22 1). 

ßiology: D. j1avosigllara is not as abundant as D. millflf{/ hut also occurs in forcsts alld 
adjaccnt I11cadows in the lower vegetation, in Iiuer, and Oll dcad wood; il is more frequent in 
low lands than in mountains (NOSEK 1969: 405). 

DicvrlOlllillo lIIilJllla (0. Fabrieius, 1783) (307) sensu Stach, 1957 (43) 

Syn.: Pod/lfa milli/fa O. Fabricius. 1783 (307) 

!lee DicyrlOlllill(lll/ilJ///C/ I-Iandsch in , 1942 (443) (= D. Ol"l/ala) 

/Jicyr fOmillCl millI/ta range, 1980 ( 174) ud partem (= D. o mara and D. saul/dersi, 
Ponge 1980: 174) 

Total Jcngth up 10 2.8 111m. Background colour ye llowish whi lC, large abdomen lalcrally 
with abau! 3 pa irs or light vio le l spots and postcriorly wilh unpai rcd black rcc langular palch. 
apex of Abd VI o ften black, Ant !TI and IV dark blue (Fig. 340): sometimes who le body 
wilhollt black pigment (vaL pall ida , sec bclow). I-lead apex wi lh spines, clypcus wi lh 6 Ull
paircd spi nes. Luge abdomen antcrio rl y wilh 5 spines 01' different lcngths. Tita m poslcri 
c rl y with 3 sl1100lh and blunt spines. Claws mlher silor! wit h !lIniea, I cr 2 inner lceth, I 
oute r 1001 11 , and lateral tccth: 1 01' 2 large and sevcral small basa l pairs (pscudonychium); 
Emp I narrowcr (han olhc rs, a11 with 1001h, filament of Emp I lo nge r. 01' Emp m shortc r than 
claw, al1 rilamcllls pointed (Fig. 3 16). RCI with 4 selae. Outcr and inne r selac of dcns sllloolh 
or weakly serratc , formul a of amcrior SClae 3,2. 1,1 ... 1. Both cdges of IllUc ro with aboul 35 • 
40 teeth eaeh. Setae m l (M), DLI (N '), DL2 (N) , and PI (H) of Abd VI thiek and spinelike , 
ALl and AL2 (E2 and EI ) present bu t nOI always spinelike. circlllllanal selae a1 . a4 smooth 
and seta li ke, sela a3 sli ghtly smaller than o thers; App. an. setalike, Sl11oolh, weakly curvcd 

dorsa lly (Fig. 34 1). 

Proportions: Lenglh of antcnnae : head diagonal = 1.5 • 1.8. Ant I : 11 : IJJ : IV = I : 5.4 
: 5.8 : 1.8. Ratio of dens setae E I - E4 = 3 I : 5 : 5. Dens : mue ro = 2.5 - 2.8. App. an. 

: mucro > 0.5. 

Type locality: Not spec ified. Europe. 

Occurrcnce: I-I o larclic; in Ihe Palaearcti c in the wcstern rcg ions. from lsland (BÖOVARS· 
SON 1957: 79) E to W Russia (GRIN ßERGS 1960: 62) and S to the W Mediterranean fro m 
former Yugos lavia (e. g. CVIJOV IC & ZIVADfNOVIC 1973: 74) W to N Afriea (POINSOT 
1974: 124) and Portugal, Made ira and the Azores (GAMA 1959: 34, 1992: 47). The records 
from Iran (COX 1982 : 39), South Afri ea (PACLT 1959: 69). Argentinia (DELANIARE 
DEBOUTTEVILLE & MASSOUD 1963: 28 1), and New Zca land (SALMON 1941: 419) 
should be cO ll firmed. NOl confi rmed for Auslralia (GREENSLADE 1994: 138). II is a lmost 
surc that fo rmer records also contain colour varielies which are treated he re separalely. 
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Bio logy: D. lIIillll!C/ is sometimes ab undant in moist forests and the adjacellt shady mead· 
ows where it occurs l1ear the so il. in litte r. in thc low vegctation, o r on dead wood . lt has 
been collected from the seasho re (STRENZKE 1955: 49. WEIGMANN 1973: 309) to suba l
pine regions of 1900 111 altitude (Austria. TÖRNE 1958: 674; S France, the Pyrenees, CAS· 
SAGNAU 1961: 160). Biological observa ti ons comprisc: growing re latio ns (PETERSEN 
1975: 222), mating behaviour, spe rm transfcr , occurrcnce on tree trunks, and othe rs 
(MA YER 1957: 503). breeding bio logy (HALE 1965: 146). O,.consumpti on (ZIN KLER 
1966: 114. PETERSEN 1981: 273 ). ancl the use o f VT (SED LAG 1952 : 110). Thc gut con
tcnt, maill ly fungi, has becll studied by POOLE ( 1959: 7 1) and DUNG ER ( 1963: 92), gut 
enzymes by URßASEK & RUSEK ( 1994: 400); parasiti e fungi were obscrved by PURRINI 
( 1983: 366). D. lIIillll/{/ is trog lophile (MASSOUD & THIIlA UD 1973: IS S) 01' tragloxene 
(SCHULZ 1994: 128). 

Spec ies deseriptions : GIS IN 1960: 296 (c law and Emp 1Il. chactotaxy o f Abd VI). YOSn 
1965: 58 (chae totaxy o f Abd VI). LA WRENCE & MASSOUD 1973: 85 (cuticula), 
KRZYSZTOFOWICZ 1977: 8 1 (ovary). CHRISTIANSEN & ßELLIN GER 198 1: 1227 
(spec imells from the Easlern Coast 01' N America) . 

Rcmarks: D. mil1lff(/ as type species 01' DicYI'I()J/!iIlQ is discusscd by ELLIS & I3ELUNGER 1973: 
18. 1984: 5. or thc many colour varieti es summarizcd by STAC H (1957 : 43). on ly val'. pallida Ägrcn. 
1903 (169) is mcntioncd hCfe si nce its colou l' diffcrs distinctl y from th c typ ica l pauern . both. howc vcr. 
ean be eollcctcd rrom the same habitat. 

Dicyrromilla OrllC/la (Nieolet. 1842) (83). senst! Stach. 1957 (5 1) 

Syn.: Sl1lynlll/lnts Orl/C/ll/S Nico lc!. 1842 (83) 

SI1lYlIllHlnlS COlllOllii Nicole t, 1842 (84) 

Dicy rlOlllil/a mi1!ltta Ponge. 1980 ( 174) 

Tota l Icngth 2 111m. Background colour white er ye llowish. head and buge abdomen with 
bluish·bl aek irregular o rnaments; blaek postcrior palch and colom of Abd VI as in D. lI1illllla 

(Fi g. 342). Most outer and inner se tae 01' dens fine ly serrate. Othcr eharac te ri sti cs as in /J. 

milll/W. 

Proportions: Lcngth 01' antennae : head diagonal = 1.5 * I.R in females. 2. 1 in malcs. Ant I 
: IJ : 1Il: IV = I : 4 .8: 5 : 1.6. Ratio o f E I - E4 = 2 .5: 1. 2 : 4 .2·4.5: 5 in f'emales. 2.2 : I 
: 4 : 4 in males. Dens : I11UCro = 2.4 . 2.8. App. an. : mucro = 0.5 ~ 0 .6. 

Type locality: Switzerland, Neuehatc l. undcr moss and StOIl CS. 

Occurrence: Wand SW Palaearcti c; from S Scandinavia (LINNAN IEM I 1912: 323, 
FJELLßERG 1980: 143) and Ire land (ßOLGER 1986: 2 11) E to Azerbaijan (RASULOVA 
1980: 1462) and S to the W Mcditcrrancall from form er Yugos lavia (e. g . CV IJOVIC & 
ZIVADINOVIC 1973: 74) W to Algeria and Morocco CfHlß AUD & MASSOUD 1980: 
544), and Portugal. thc Azores (GAM A 1992: 47). Thc record from fo rmer Palcstinc (Da· 
gania in Jordan ValJcy. HA NDSCHIN 1942: 443) shou ld bc con firmcd. 

Biology: D. on/a/(l li ves in the same habi tats as D. millI/la, but prefe rs more tcmperate 
c limates. Adults can be fo und in winte r (CASSAGNAU 1965: 356. USHER 1970: 224) 
until May (VOLZ 1989: 93); no juveniles wcre found from lune to August or September in 
Germany (Rhine land· Palatinatc. Rhine Valley. VOLZ, sec abovc). In thi s species, the oc· 
eurcllee of waxen rods posteriorly on large abdo men has been dese ribed (MASSOUD & 
VANNIER 1965: 4819). It has not been found in a cave (THIBAUD & MASSOU D 19 77: 
6) 
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Speeies deserip(ions: GISIN 1960: 296 (eolour pattern ), PAULUS 1974 a: 126, 1974 b: 
245 (ultrastructurc of ommatidia and of alllcnnal scolopar-organs rcspccli vc ly), MASSOU D 
& ELLIS 1977: 175 (fonns of se(ae). DALLAI 1975: 355 (strue(ure 01 spermatophore), 
DALLAI & CALLAIN I 1979: 45 (pylorus). DALLAI e( al. 1989: 207 (mid-gu(). NA YROL
LES 1990 a: 13, 1990 b: 36. 199 1 b: 62 (chae(otaxy 01 extremi(ies). 1989: 237 (on(ogeny 01 
chaclolaxy). 

Dicyrtollli l/{/ sawulers; (Lubbock, 1862) (438) senslI Stach , 1957 (50) 

Syn.: Papiril/s sal/llders; Lubbock. 1862 (438) 

Dicyrtolllillo 11/;111110 meridiomtlis Stach. 1930 (76) 

Dicyrtomil/ol/lill//ta Ponge. 1980 ( 174) 

Background eolaur li ght )'e llo\\'. large abdomen lalcrally with grccnish cr darker patchcs. 
poslcriorl y with dark multi -anncd cross likc ri gUfC (Fig. 343). Olher charactcri sti cs as in D. 
millllla. 

Type locali ty: Grcat ßritain, Keilt , among Icavcs and lInder logs of \Vood. 

Oceurrenee: W Europe; from N Norway (FJELLBERG 1980: 142) (0 Ireland (BOLGER 
1986: 2 11 ), (he W Med i(erranean (Irom Albania. POINSOT 1974: 126, W (0 Algeria . orig. 
obserl' .. leg. MERTENS). and Port uga l. (he Azores (GAMA 1992: 47). 

Biology: D. sQw ulersi li ves in a wide varicliy o f habitats. [rolll moist foresls in Norway 
(FJELLBERG. sec abol'e) ( 0 dunes in Portugal (GAM A e( al. 1989: 342). 

Speeies descrip(ions: FJELLBERG 1980: 142. 1984: 87 (ealom pattern and l11a xillary 
outer lobe rcspcclivcly). 

Rc mark s: In a lder pllbli cations. D. sat/llr!eni had appnrc ntl y n01 beeil scpanllcd from D. milll/w. 

Dicyr lOl1I illCl sigl/tlfC/ Stach, 1920 (22 1) scnsu Stach. 1957 (57) 

5YI1 .: Dicyrtomintl milli/ta var. signala Stach, 1920 (221 ) 

Total ICllglh 2 - 3 mm. Background eDlem light yellowish. large abdomen with broad arcas 
o f black violeI pigment (Fig. 344). Tita tri "osteri a rl y with shorlcr spines as in D. amara. 
Both cdgcs of IllUcro with about 20 (celh cach. Dlher charaClcri sti cs as in D. milllflCi . 

Proportions: Ratio 01' elens se lae EI - E4 = 2.8 : I : 4.3 : 4.3. Dells : mucro = 2.8 - 3. 

Type locality: S r oland. Picniny Mts .. linde!' dead bark on the soil 01' spruce forests. 

Occurrence: Also found at another site in S Poland (High Tatra Mts.). in the adjacent re-
gions 01' Siovaki a. in Ukrainia « he E Carpa( hi ans) (STACH 1957: 58). and Aust ri a « he 
Alps. CHR ISTIAN 1985: 144). 

Biology: IJ. sigllata li ves in moist habitats near the soil , in forests under pieces of dead 
wood and bark. and in the Jow vegetation, Illore abundant in the Illountains than in lowlands: 
in mountains it was fOllnd lligher up (han IJ. millI/la (up 10 2000 111 alt ilude, STACH 1957: 
59). In the Alps il has beeil found in a pcrmafrost so il at 1300 III altitudc (CI-IRISTIAN, sec 
abol'e). 

Remarks: In older pUblications, D . .fig llara has apparentl y not been scpara ted from D. l1/illll/o. 
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Dicyrtomil/{/ ve llIlS/(l Latze i, 191 8 (251) 

Totallcngth up to 1.3 mm . Background colour wh iti sh yellow, heae! sides and large abdo
mcn do rsa lly blackish brown. large abdomen pos tc riorl y with 2 pairs of small light spots or 1 
largc. lobcd light patch. C1aws with tunica . Outc r cdgc o f Illuc ro slllooth. inncr minutcly 
sc rratc. Other characteristics not desc ribed. 

Type loca lity: Austria, Carinthia. in thc low vegctation 01" forcs ts and mcadows. on dead 
wood, or be low wet hay. 

Oceurrcnee: Knowll on ly from the type locality. 

Rcm:lrks: D. I'Cl1IlJta has onl y been briefly dcsc ribed. 1I is Illcntioncd herc sinee thc eolour palIern is 
so distinel. 

Dicyrtolllil/a via{acea (KrausbaucL 1898) (499) SC ll SLI Io nesco, 19 16 (5 10) 

Syn.: Papirills via/acclts Krausbauer. 1898 (499) 

Tota l Icngl h 2 or 3 mm. Background colour o f head, body, anel cx trcmit ies dark violei , 
largc abdomen dorsally with irregular li ght vio lc t band and late rally wi th scveral light spots. 
1+ 1 ligh t spots on inner sidcs of cye-patchcs. Claws falil er shon with luni ca. 2 inncr tecth. I 
o Uler (Oolh, and lateral tceth: 3 large pairs alld sc\'c ral small basal pairs (pseudonychium) 
(Fig. 345). Selac of dens smool h or ciliatc. 8 0th cdgcs 01' mucro sc rralc. Olhcr characteris
li es as in D. lIIil1l11(/ . 

Proportions: Dens : mucro = 2.6. 

Type localit y: Gcrmany. Hesse, cnvirons of Weilburg/Lahn. Stcinbühl. in rock debris. 

Occurrcnce: Also found in S Poland (Rytro. SCHILLE 191 2: 18), Romania (Oltcnie, 10-
NESCO. sce abovc). France (Haulc-Sa6nc. Ilear thc salinc of Gou hcnan s, DENIS, see bc
low), and Gcrrnany (North Rhinc- Vves tphalia. rorest ncar Wuppcrtal, KAMPMAl\JN 1977: 
95). 

Spccics dcscrip lio ns: KRAUSßAUER 1905: 6 1 (rcdcscripli on), DENIS 1924: 583 . 

Genus Gibberalhrix Uchida, 1952 

Key. Only 1 spec ies : Cibberathri.r t.m garel/sis Uchida. 1952 

Diagnosis 01" the genus 

A genus o f Ihe Dicyrtominac. Luge abdomcn wil ll Olli a c lcarly dilTerentiatcd protuber-
all cc. Head, anterior anel postc rior of !arge abdomcn, amI Abd VI with spines. Setal pairs J -

3 0 1' dorsa l hcad-baek as thi ck and blunt spincs (Fig. 346). Bothr A prcscnt (Fig.347), 0 
missing. Ncosminthuroid se tae missing. T ita 111 postcrior ly wilh 3 modificd, s l1100lh selae. 
C laws wi th a lun ica. Ret wilh 3+3 teeth . Oute r and somc postcrior sc tae 01' dens eiliate. inncr 
as shon spines. 

Oceurrence: Japan . 

Dcscripl ions of Ihe genus: UCHIDA 1952: I. ßETSC I-I 1980: 145 . 

Type specics: Gibberathrix 1,mg(/reIlSis Uchida. 1952. 
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Diagnosis 01' thc single spccics 

Gibberathrix fSlIga rellsis Uchida, 1952 ( 1) scnsu Yosii , 1970 (28) 

Syn.: Dicyrromil/o fsuga rellsis Yosii, 1970 (28) 

Total Icngth abau! 1.8 mm. Background ca lauf dirty whilC, head anel large abdomen wilh 
light viole! spo ts, largc abdomen poslcriorly with 2 unpaircd black spots (Fig. 348). Hcad 
clYPClIS with 6 unpaircd blullt spines. Tita m poslcriorly with 3 smooth allel blunt spi nes. 
Claws rat her shan with luniea, 1 or 2 inner (celh, 1 Duler 1001h , and lateral Icelh: 2 large allel 
scvcral small basal pairs (pscudonychium); Emp broad with 1 or 2 tecth, rilamcnl or Ell1 p Ul 
sharter than othcrs, all fil aments poin lcd (Fig. 349). Rel with 4 set ac allel 1 pair c f poslcrior 
swcllings. Outer allel so me posterior setae of dens ciliate . inner as sll1ooLh. shon spines 
(Fig. 350), forll1l1 la 01' anterior setae 3,2. 1. 1 ... 1. 80th eelges 0 1' 1ll1lCro with about 34 . 38 
small teelh each. Selae ml (M ), ALl and AL2 (E2 and EI ). DLI and OL2 (N' and N). an el 
PI (H) of Abd VI th iek and spi nclike; c ircumanal set ac aO. a l . a4 sll100lh and setalike. sela 
a3 smaller than othe rs; App. an. seta like. strai ght , blunt , ancl shorlcr than long set ae sa3 

(Fig. 35 \ ). 

Proportions : Length of an tennae : head diagonal = 1.4. Ant I : n : 111 : rv = 1 : 4 .5 : 4 .5 

1. 5. Dens : mucro = 2.75. 

Type localit y: Japan, N I-I o ll shu , Aomori. 

Oecurrence: Known onl y from the type locali ty . 

Remarks: G. r.wgarem is here remnins in <l sepnrnle genus because of its 3+3 Re! leell1. the ci lin!e 
se!ne of dens. nnd the spinelike selae All nnd 2 (E2, EI ) of Abd VI. UC HlD A 1952 nrgues mainl y 
wilh lhe humplike posterior of thc large nbdornen. but such an cgglike form nl so OCC llTS in other genem. 
The pair of 80thr A is present . Fig. 18 A of Y05 11 1970 (sec here Fig. 347) onl y shows these 13 othr, 
thc \cft papi ll a in fu lili ne. thc right in broken \ine (BET5CH 1980: 143 supposed 13 0lhr A 10 be miss· 

ing). 

Genus jordauflthrix Bretfeld & Arbea n. gell. 

Key to the Palacarctic spccics 

Setae E I · E4 01' dens almost 01' equallcngth 

Seta E2 01' dens as a shon spine (Fig. 354) 

Diagnosis of the genus 

leplOfhrix (Börner. 1909) 

arriclllara (Elli s. 1974) 

A genus of the Dieynominae. Large abdomen wi thout a protuheranec. Head and an lcrior 
of laroe abdomen with normal or spinelike setac. Selal pair 1 of dorsal hcad·baek as slcnder 

o . 
spines. pairs 2 + 3 as microspines. Abd VI with normal setae. Large abdomen postcn orl y 
wir ll small spines. Bothr A prcsenl , 0 miss ing. Neosminthuroid setae (always? ) prese llt. Ti ta 
m poste riorl y with 2 modified. blum setac. Claws with a tun iea. Rel wi th 4 +4 teeth. Most 

outer and inner setae of dens setalike. 

Oecurrencc: Palacarctic . 

Type species: Dicyrromil1o ortiCII!{/f{l Ellis, 1974. 
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De ri va tio nomini s: Th is new genus is named in honour of Prof. Dr. Rafae l JORDANA. 
Head o f the Dcpartment of Zoology. Uni vc rsity o f Navarra. Pamplona. Spain. who co llcetcd 
thc first specimcns o f the Navarran subspeeics of th is new genus . Thc gender of thi s genus is 
fel11 inine. 

Remarks: The ne\V genus } ordal/athrix differs from others mainl y by the rat her normal setae of the 
head apex and of the anlerior of large abdomen and thc normal. lIndifferen1ia1ed dorsa l selac of Abd VI. 
The neos minlhllroid setae have on ly been describcd in 1. arliCIII(l{(/. 

Diagnosis 01' the Palaearctic spccics 

Jordclllarhrix arricillara arricllla(a (Ellis, 1974) ( 148) 

Jordalla rhrix Clrriclliara IICl VCl rrae Brctfcld & Arbca n. ssp .. see below 

Syn.: DicyrfOlllillCi (CCllvafOlII;lIa) arriclflara Elli s. 1974 (148) 

TOla l lenglh I 111m in females. 0.8 mTn in malcs. Backgrou nd co lour whiti sh ycllow, largc 
abdo mcn late rall y wilh irregular brown-bluc spots and tint s. pos lcri o rl y allel Abd V wit h dark 
mcdian patch. Abd VI in ssp. artieulara wilhoul da rk pi gmc nt (Fig. 352) (in ssp. IICl va rrae 

wilh da rk pigmc ll I, see below), an tenn ae blue, Icgs ancl furea while. Hcnd elYPCll S wi th 7 
unpaircd. slighlly thickc ll cd selae. Large abdomcn poslcri o rl y wi lh 3+3 lo ngiludinal rows 0 1' 
Siout spincs. 2 pa irs of ncosminthu roid se tae in ssp. arriculata (onl y I pai r in ssp. lIava rrae , 

see bc low). Ti ta m posteriorly with 2 sl11oo tl1 or s li ghll y rough and blunt spincs (Fi g. 3 i 2). 
C laws wit h luniea. pe rhaps without inner tooth. bu t wi lh sevcra l pa irs or laleral tceth (pseud
onychium): Emp with tOOlI1, filamc11I o r Emp I longcr Ihan e law. o the rs shorler, all lips 
poi ntcd (Fig. 353). RCl with 3 - 4 selac. Manubriulll wilh 8+8 selae. Most ouler sclac o r dens 
of no rmal form alld rough. on ly sela E2 as shon spinc (Fi g. 354). inne r sc tae o r normal form 
anel 511100th. ronn llia o f anterior se lae 3.2.1 ... 1. 8 0 th edges 0 1' 1ll1lCro with s111a ll teclh. Setac 
A L land AL2 (E2 anel EI ) of Abd VI miss ing. c irc lIm<lnal sei ac al - a3 slightly thicke r Ihan 
olhe rs. se ta PI ' (T ) elearly separa lcd from selae a l - a3: App. an. sClal ikc . s l11oolh. c lIrvcd 
do rsally (Fig. 355). 

Proportions: Lcngth 0 1' antennae : hcad diagonal = 1.6. Ant I : 11 : 111 : IV = I : 4.2 : 5.5 
: 0.9. Dcns : 11111ero = 3. 

Typc loealily: Greccc, Rhodes. Lindos. swcpl from low vcgcta ti on. 

Oeeurrence: In Ihe Mec! iterrancan widcspread: also fOllnd <l1 anot hc r sile in G reccc. Rho
des (Laerrna , ELLIS, sec abovc), and (orig. observs .. leg. S ICK. W ERNER) in Spain (the 
ßalcari c Islands , Ibiza anc! Menorca) and former Yligos lavia (Split ). 

Remarks: Some or igi na l observa tions have been added abovc to th e published desc ripli oll. 

In N Spal n, Nava rra and Zaragoza, a subspecies occurs whi eh is ealled here .Ior(/a/ullhrix arriclIl(I{(I 

/w\!a r me Bretfe ld & Arbea n. ssp. The differences fro m1he nominntc slibspecics are: 
- black SPOI o f large abdomen and Abd V extcnded 10 Abd VI 
- rurea base wlth only I pair of ncosminthuroid setac. 
Holotype: Fe rnale. s li dc (in r..,luseum of Zoology. Universil y of Navarra. Pnll1p lona. Spain): Spain. 
Navarra . O laberri. litt er in Pil/ll .'i l1igra l1igra grove a1 6 10 m alltillldc. sa mpl c [I 13PT, 21 . V. 1986 leg. 
ARßEA & MORENA. 

Parat ypes : NUl11erolls specimens (i n i..,l l1SClllll of Zoology. Univers i1)' 0 1' Nava rra. Pamplona. Spain: 
l'vluseu m Na!. d' I-list. Na mr.. Paris/Brunoy. Frall ce: and co ll. BR ETFELD. Ki el. Germany): samc 
[oea li1Y as Ihe Holo1ypc and from o ther Si1cs with PillllS nigra and Q IICI'CIIJ cocciJera in Nava rra. 
Spain. 

FlIrther occ urrcnce: Also found al olhcrs siles in Spain (Nava rra. in neIds: Zaragoza . in litter of 
QI/crcl/J pyrcl/aica at 1085 m alti1ude. ARBEA. pers. comm.). 
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Figs. 350·35 1 GibberOlhrix rsugarensis (~licr YOSI ] 1970): 
350 D{:ns, poslcriur sille 35 1 Fcmak Abt! VI. 
Figs. 352 - 355 ./nrdwWlhrix articu!(/fC/ (a fler m.Lls 1974): 
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352 Colour pattent ofssp. (lrlicll!a/a 353 Clnw and Emp [li 354 I\pe:\ or dens. SCCIl frolll lateral. 
:Lntcrior sctac anti OUICT setae EI - E3 355 Fcma1c Abd V[, 
Figs. 356 - 357 .Jordal/oll/rix lepro/llr;...:: 
356 C:law ami Emp 111 (after YOS II 1954) 357 Fcmalc Ahd VI (a lier YOSll 19(5). 
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.IordC//llIthrix leptoth,-;x (Börne r. 1909) ( 128) sensu Yos ii . 1954 (820). 1965 (56) n. eomb. 

Syn.: Dicyrtolll;lIa /epwthrix ß ö rncr. 1909 ( 128) 

Dicyrrom il1C1 n ifescells r. nivalis Uchiela . 1953 (3) . YQS ll 1977: 166 

DicyrtOlllil1C1 ru!esccl1s Uc hida & FlIjita. 1968 (36) 

Total length 1.5 mm. Co lollr va riable, uniformly red vio lei 10 black 0 1' dark wilh paler 
stripes and SPOIS on large abdomen, ex tremilies a lways dark. Hcacl c lypcus with 5 - 6 un
paired. s light ly Ihickened setae. Neosminlhllroicl setae not dcseribeel. Tita III posteriorly with 
2 blum spines . Claws broad wilh tunica. withoul inner allel outer looth , bUI with 2 large and 
scveral sl11all latera l and basa l teel lt (pseudonychium); Emp I narrower than others. Emp D1 
wi th 2 tee th . others with I: filam ents of Emp 1 and 11 longer Ihan claws. 0 1' Emp IJJ shorter. 
all ti ps pointcd (Fig. 356). ~ct wlth 4 selae. Manu brium with 8+8 sl1100lh setae. Most oute r 
setae 01' dens 01' normal fo rm. smoolh or rough. inner sClac 0 1' normal fo rm :lIld rough. for
muJa 0 1' anterior SC lae 3.2.1. 1 (?) ... I. Both edges 0 1' mucro wilh abo ul 25 Icelh each. SeI ae 
ALl and AL2 (E2 und E I ) of Abd V I missing. c irclllllanal se lae al - a3 slighll y Ih icker than 
Olhers. se la PI' (T) cJca rl y separaled from selae a l - a3 (Fig. 357); App. an . sela like, sl11oolh , 
curved elo rsally . 

Pro portions : Length of anlennae : head di agonal = 1.3. Am I : 0 : 111 : IV = : 3.5 : 3.7 
1.8. Rat io 01' dens setae EI - E4 = 1.1 1 I 1.1. Dens : mucro = 2.0. 

Type localil y: Japan. Bukenji. on the so il 01' a \\let ClwI/wccyplIl'is rores\. 

Qceurrence: Knowll rrom several loealilies in Japan (UCI-IIDA. YQS U. see above). 

Biology : J. lept{)th,-ix lives near Ihe so il in wet loea lilies on dead leaves or wooel. allel has 
also bee il col lee led Oll snow (aut!lors see above). 

Spccics dcscriplion: UCI-IIDA 1953: 3. 

Genus Papirioides Folsom, 1924 

Kcy to thc Palcarctic spccics 

Large abdomen wi th shon , round proluberancc (Fi g. 358) 
cC/ isllljiellsis WU & C hen, 1996 

Large abdomen with e longatc proluberance 2 

2 Proluberanee long and strai ght. slighl ly Ihickcnecl api ca lly (Figs . 305 . 363): 1110s1 seI ae 
0 1' elens sc rrate jaco!Jsolli Fo lsO Ill , 1924 

Protuberance c lava tc. gracluaJly Ihickened ap ica ll y: se tae of dens smooth or \Veakl y 
sen'ale /lel/oi Uchida. 1957 

Diagnosis 01' the genus 

A genus 01' the Ptcnolhric inae. Large abdomen wi th a pos lericr protuberanee. I-lead, aJ1le 
rior 0 1' large abdomen. anel Abd V I wilh spineli kc selae 01' spines. Pro luberance 0 1' large 
abdomen with few sho rt , stout spines (Figs. 359. 363). BOlhr A anel 0 present. Neosmin
Ihuroiel setae miss ing. Tita III poste riorl y with 2 Illoclificd , sc rrate setac. C laws without a 
lunica. Rel wilh 4+4 tee1h. Quler and inner sei ae o f el ens serrale. 

Qecurrence : Sand SE Asia anel Hawaii. 
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Deseriptions o r the genus: FOLSOM 1924: 5 15, BETSCH 1980: 144. 

Type specics: Papirioides jacobsoni Fo lso lll . 1924. 

Rcmarks: In Ihis genus. thc sclac P2 (G) of Abd VI in fcmalcs are gellerall y miss ing (YOS II & LEE 
1963: 30). 

Diagnosis 01' the Palacan:tic spccics 

Papirioides caishijiellsis Wu & ehen. 1996 (138) 

Syn: Prel/olhrix (Papirioides) caisllljiensis WU & e HEN, 1996 ( 138) 

Total length up 10 1.9 111m. Background colour white 10 pn lc yeHow. hcad dark purpie. 
large and small abdomen with pale and dark purp lc patterns, cx trc mitics wi th bands of dark 
purpic (Fig. 358). Head apex with sma ll spines. c lypeus with I, I , I ,( I ),2, I , I ,(I , I) medial 
sclac. Largc abdomen anlcriorl y \V ilh 1+ 1 normal and 4+4 spinclikc sclac. poslcriorly wi th 
many sha n spinc likc setac. proLu bcrancc sha n and round with sha n. stout sp ines (Fig. 359). 
Tita m poste ri o rl y wil h 2 serrate spines. Claws slender wilh 2 inner ami I or 2 pai rs o f lal 
e ral teclh. c laws l and m with I OUle r 100111 : Emp wilh 1001h. fi lamenls acuminalc. Icngt h > 
c laws (F igs. 360 - 362). Distal OUler and inner setae of dens rough o r broadencd basa lly allel 
witil basaltccth. (cxcept smooth EI and 11, C I·JEN. pers. comm.) formula of ante rior setae 
3,2. 1.1 ... 1. 8 0lh cdgcs of mucro with tcc th (inner edgc 24 - 29. outer 27 - 34). Most dorsa l 
selae of Abc! VI as thick and blunt spines. circll manal sela aO as Ihick spine, setae al - a3 
long scta likc, a l ci li ale. sela P2 (G) prescnt ; App. an. smooth , curved and pointec!. 

Pro portions: Lenglh 0 1' antcnnac : head diagonal = 2. Ant I : 11 : 1II : IV = I : 5.4 : 5 : 1. 1. 
Ratio of dens se lae E I - E4 = 2: I : 3 : 4 (CI-IEN, pe rs. comm.). 

Type localit y: China. Animi. Ma'anshan Ci ty, Caishiji Garden. Guangji Temple. li nde!' a 
heap of brick. 

Occurrence: Know l1 onl y from the Iype localil y. 

Remarks: P. caiJllijiel1.f i.f differs from the 2 other Palacarc tic spec ics in that it s selae P2 (G) are pre
sem. h resembles P. acqll iwbcrcll ltlfi ls (Stach. 1965) from North Vietnam but differs in the medial 
se tae of clypcus (3 unpai red upper setae insteild of 2 in P. a.) and the an lerior sp ines of largc abdomen 
(4 pairs instcad of 3 in P. a.). 

Papirioides jaco!Jsolli Folsom. 1924 (5 15) sensll Yos ii & Lee. 1963 (34) 

Total lenglh 2.3 111111 . Background colour yellowish wh ite. head alld body ventrally dark 
bille 10 black, large abdomen wilh dark spots and stripes: antennac and Icgs with d~ rk b~nds 
(Fig. 305). Eye-palches s malI . Heud ~pex wit h sm~ 1I spines. clypeus with 1.1.2. 1.1.3 mcdi~ 1 

sclac. Large abdomen ~ llle rior1 y with 5+5 se tac, posteriorly wi th many shorl spine li kc setac. 
protube rance lo ng and stra ight , apex slightly thickellcd with shon , stout . and bJunt spines 
(Fig. 363). Ti!a In pos!erio rl y wi th 2 serrale spines. C laws slende r with 2 slTIa li inner teelh. I 
small oute r tootll . and 2 or more pairs 0 1' small late ra l teeth (pseusollychium); Emp wi th 
toolh , filamcnt s poi nted, Iength > c laws. Most oute r and inner selae of dens broadcncd ba
saHy and wi th basa l tccth . 8 0th edgcs of Il1Ucro with about 32 - 35 teeth each. Mos t dorsa l 
setae of Abd VI as Ihick and blunt spines. circumanal sela aO as blunt spine, sei ac al- a3 
long, ci li ale. and sClalikc: Ap p. an. thick. slllooth. and blun t (Fig. 364). 

Proportions: Le llgth of antcnnae : head diagonal = 3.3. Ant I : J1 : m : IV = 1 : 8 : 8 : 1.5. 
Ralio of dens se lae E I · E4 = 2: I : 4.4 : 6.4. Dens : tn llc ro = 3.3. 
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359 

36 1 

363 

Figs. 358 · 362 PlIpirioidc!s caishijiemis(a ft er \\lU & e HEN 19%): 
358 Hab itus 359 Posteri or prolUber:m(,;e or Jarge abdolllt:ll 360 · 362 Claw and Emp J • Hf. 
Figs. 363 · 364 Papirioidc!sjocobsoni(after YOSIJ & LEE 1963): 
363 Protruberance or ku-ge abdomen and it s spines 364 FClllak Abd VI. 
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Type loeali!y: Sumatra, FOrL dc Kock, on fungi at 920 !TI altitudc. 

Occurrcncc: Also faund in FOrlnosa :lIld S Japan (Yakushima island) (YOSU & LEE. sec 
abovc). 

Papir;oides f/el/oi Uchida. 1957 (459) 

Total Icngth I A Olm. Background calour yc llowish brown, hcad and lateral of largc ab
domen rcddi sh~brown. large abdomen dorsally \\'il h 2 browil stripes. antcn nac with violet 
bands. Eyc-patchcs wi th 8+8 ind ividua ll y pigmented ommatidi a. I-lead apex with large 
spines. Largc abdomen with small setae or spines, prolubcrancc clavatc and gradually (hick
ened apica ll y. apex with shon spines: Abc! VI with largc spi nes. Claws slcndcr ", ilh 2 or 
more pnirs of small lateral Icelh (pscusonychium); Emp wi lh 1001h , filamcllIs moderatcly 
la ng. Most outer and inncr setac of dcns wcak ly scrratc. 80l h cdgcs 0 1' I11LlCro with abollt 30 
tcc th cach. 

Proportions: Anl I : IJ : III : IV = I : 6.8 : 7.4 : 1.5. Dens : mucro = 3.25. 

Type locality: Japan. Nagana. Hi nagura pass. on dead wood lay ing on thc grolInd at 1000 
111 altitude. 

2 

3 

Oceurrcnce: Known only rromlhe type loca lity. 

Rcmarks: P. /leI/ni has bccil illcomplclcly dcscribcd. 

Genus Ptcl1olllr;x ß örner, 1906 

Syn.: Papiri lls Lubbock. 1862 (43 1) ad panclll 

Key to the Palaearctic spccics 

Westcrn Palacarctic spccies 

Eas lcrn Palacarctic spccics 

Large abdomcn usually da rk witllO ut di stinct li ghlcr pattern 

Largc abdomcn with dislincl dark and light palle rn 

Tita 1II postc riorly wilh 2 Illoel ificd scrrate se tac 

2 

9 

3 

5 

4 

Tita rn pos tcriorl y with 3 lllodificd scnalc selnc kllmscl/l 'ilii Dj anaschvili . 1970 

4 Ratio o r sctac E I · E4 o r e1cns = I ' : 3 : 4.5. seta sa or Abd Vllhick :lIld la nger than 
00 (Fig. 365) (I(ra (Linn"clI s, 1758) 

Ratio 01' SClae EI· E4 01' dens = 1 : I 1.5: 4, seta sa or Abd VI 01' normal form and 
shoncr than aO (Fig. 393) .\'eto.WI (Krausbauer. 1898) 

5 (2) All! 11 with 3 . 7 selae mllch longcr than diamcter or scgmcm, App. an. la ng anel 
sctalikc 6 

Anl fI wilh only short SClac, App. an. shon and stout 

6 Abd VI with Ihick and spinelikc dorsal setac, scta sa sha n wilh norl11 ;:\1 sackct 
(Fi g. 389) 

7 

rcr ic//Io/(/ Stach, 1957 

Abd VI with slender dorsal SClnc, se ta sn la ng wi th papi l1 atc sockct (Fi g. 383) 
le /fcosrrig{/ /(/ Stach, 1957 

7 Large abdomcn brown violcl wi lh lighler dorsal pa tt ern (Fig. 366) cili{//(/ Stach, 1957 

Largc abdomcn marb led with bluc 0 1' vio le! 8 
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8 Basal pan 01' Ant 111 dark, c laws witll 2 pa irs 01' latcral alld 3 outcr tcctll 

9 

call;co/a Cassagnau & Dclamarc Dcbouttcvill c, 1955 

Ant [( alld III \Vit ll da rk parts , claws \Vit h 2 pairs 01' lateral tccth alld only I outcr tooth 
;ra/;ca Dallai , 1973 

( 1) All c1a\Vs wü h 1 inncr woth 

At least I pair o f c1aws with 2 inncr tcc th 

,.yollei; Uchida. 1953 

10 

10 Body with on ly light pigmcnt , whiti sh er bro\Vlli sh. wi thout dark pi gmcnt 0 1' contrast-
ing pattern 11 

Bady da rk or wüh contrasting paltc rn 

11 Dens wit il o nly smooth outer and inncr set ac 

Most 01' thesc sc tae sen'ate 

12 

lactea Uehida. 1953 

IJIOIlOChro1llll Yosii & Lee. 1963 

12 Body with dark , cOlltrasting longitudina l or cross bands I3 

Body light 0 1' dark . sO l11c ti mcs with various Iightcr or darkcr patchcs er bands. but 
always without elcar dark bands 16 

13 Large abdomen with only dark and light cross bands (Fig. 387) /lamlll;; Uchida. 1940 

Largc abdomen additionally with longi tudinal bands 14 

14 Thrce da rk bands run '\round largc and small abdomen (Fig. 394) 

Bands nOI closcd pos lcrio rl y or fewc r bands prcscnl 

tricyc/a Uchida. 1953 

15 

15 Large abdomen wi th I pair of dark , broad, longitud inal bands (Fig. 39 1), c ircumanal 
set ac in femalcs ci liate .wx(llilis Yosii & Lcc. 1963 

Largc abdomcn with dark , an terior longitudinal and postcrior cross bands (Fig. 373). 
circumanal sctac in fcmalcs s l11oo[h delll;clt!{/f{/ (Fo lsom, 1899) 

16 ( 12) Head with dark. contrasting longitudinal or cross bands 

Head light , da rk. er with dark patches, bu t without bands 

17 Head wi th I dark. longitud inal band. largc abdomen wü h sY ll1l1lelricalligh[ patchcs 

17 

19 

(Fi g. 395) V;IIII11/0 Uchida. 1957 

Head with dark cross bands 18 

18 Large abdomcn eompJclcly blaek. sO llletil11c~ with light. irrcgular paHcrn (Fig. 370), all 
c ircurnanal setac in females smooth and of normal se[al fonn 

corYllophorll Börner, 1909 

Large abdomen \Vitil dark. irrcgular patches, da rsally with light and dark longi tudina l 
bands (Fig. 396). c ircumanal setae in females ci liatc exccpt thiek SCla aO 

virlCllCl Folsom, 1896 

19 ( 16) Outer and inncr se tac o f dens only c iliatc. not di stinctl y sc rratc 

These setae di slinclly serratc 

20 Circumanal sClae in fe males smooth or rough. not eili ate 

T hese setac c iliate 

ICIleyall/wlC/ Uchida. 1958 

20 

21 

22 
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21 Anteri ü r spinelikc setue of largc abdomcn as long as Illllcro, App. an. sctalike and 
sharte r than seta sa3 higllll/ai Yosii , 1965 

Anterio r spi ne likc sc tae of large abdomcn 1.5 times lüngcr than I1lUcro, App. an. sc-
ta like <t nd as lang as scta sa3 jall fhina Yosii . 1963 

22 Abd VI in fcmales wi th blunt seta P2 (G). App. an. straight and lü nger than se la sa3 
cifiophora Yosii & Lee. 1963 

Sela P2 (0 ) in females miss ing, App. an. thi ek and sho rl cr thall SC la sa3 
lII ollgolica Yosi i. 1954 

Rcmarks: Scvcral original or sccondary dcscri ptions ;Irc vcry incomplctc. whic h is dcmollstratcd b)' 
the fact that not one eharac teri stie, besides thc pigment ati on whieh may vary. has becn describcd in all 
spccics. This key. thercfore. had to be divided into geographieal species groups. A fun hcr conscqucncc 
of this incomplete know ledge is that it is not cerla in whethcr all the spccies dcseribcd in this gcn us 
rea lI )' belang to it. A revision is necded. 

Not includcd in thi s key are: 

Papir;IIJ dorsali.t Reu ter. 1876 (= Prellorltrix arm? STAC H 1957: 90). 

Ptel/Olhl';x pa/mora (rolsom. 1902) (reported from N Russia. GRINBERGS 1960: 64. see P. 
seto.w). 

Pre llorhrix !lIulIIg.\·!ullleIlJ iJ e hen & Christi ansen. 1996 (from Chi na. AnImi. with dark and light 
purplc spots. setac of dens disti nctly scrratc). 

Diagnosis 01' thc genus 

A genus 0 1' the Ptcnothrici nae. Largc abdomen without a protubcrancc. I-lead, large abdo
men anlerio rl y, and Abc! VI with spines. Large abdomen püste riorl y with duplicatc longi tu 
dinal rows 01' shon spines (Fig. 307). 80thr A and D presen t. Ncosminthuro id sctac miss ing. 
Tita m poslc riarly wi th 2 (scldom 3) modified. se rrate setae. C laws mos tl y withoul a tlln iea. 
Ret wilh 4+4 tccth. Outer and inner se tae of dcns orten se rrale . 

Oceurrencc: Ho laretie and Tropics. 

Descriplions of lhe genus: BÖRNER 1906: 184. STACH 1957: 74, BETSCI-l 1980: 144. 
C I-lRISTIA NSEN & ß ELLIN GER 198 1: 1230. 

Type spccics: Podll ra arra Linnaell s, 1758. 

Diagnosis 01' thc Palacarctic spccies 

Ptellorllrix al ra (Linnacus. 1758) (608) sensu Stach. 1957 (86) 

Syn.: P(){/Ilra arra Linnaeus, 1758 (608) 

Pllpir ills mer Tullberg, 187 1 ( 146) 

Papiri lls all/nt/a/{fS vaL ocellata Bekkcr, 1902 (23)? 

Dicyrrolllll arra Agren. 1903 ( 169) 

nec Pteflorhrixllfra Yosii , 1949 (34) (= P. mongolicll) 

Total length up 10 2.7 mm. Head :U1d body complctc ly b lacki sh c r rcddish-violet or with 
irrcgular light spots without constan t pattcrn . Hcad apex wilh long spines, clypcus dorsally 
wi th 1.1 unpaired, slighl ly thiekclled upper setac (see Fig. 3 10). Am n with 4 or 7 long 

spines. 



Dic)'rtomida 

l 

368 

370 37 1 

Fig. 365 Plenorhrix arrG, IC'JIl:1lc Abd VI (a ller GIsrt\· 196 1). 
rigs. 366·367 Prenorhri:C/.:i1iara (a ller STAC H 1957): 366 Habitus 367 Fe1ll31c I\bel VI. 
Fi gs. 368 - 369 Prenorlwix äliophora (aller YOSlI & LEE 1963): 
368 Calaur pattern 369 Felll31c Abd VI. 
Figs. 370 - 372 Prenorhri:rcory"aphora : 
370 Habitus (aller tJCHIDA 1(57) 37 1 Eye· pateh and adjaccnt spines (afler YOS II & JJ~E 1963) 
372 Female Ab<! VI (nftcr YOS II & LEE 1963). 
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Largc abdomen antcrio rl y with 4+4 or 5+5 la ng spines. Tita ITI pos lc ri o rl y with 2 scrralC 
spines. Claws with 2 inner. 1 c r 2 small outer. anel lateral tccth: 2 large and few 5111<111 basal 
pairs: Emp \Vilh loolh. fil aments pointcd. length > claws. Rel wilh 3 - 4 selac. Most outer 
and inner selae of dens broadcncd basall y and wi lh large basal Iceth, fo nnula of anterio r 
seI ae 3,2. 1. 1 ... 1. üuter edge 0 1' IllUcro wilh 26. inne r \Vi lh 33 tccth . Se Ine In 1 (M). A3 (M'). 
and DL2 (N) of Abd VI thiek and blullI or 0) acuminalc, sc ta PO (G') small anel so rnclimcs 
missing. PI (H) as !!l iek spine. Pl '(T) s111<111 and spinclikc. circlllnanal selae aO. al - a3 thin. 
SCHI sa Ih ick and blllnl or (?) aClIlllinalc; App. an. sctali kc, Slllooth. curvcd dorsa ll y 
(Fig. 365). 

Proportions: Lcngth of antcnnac : head diagonal := 2. An! I : 11 : ITI : IV := I : 5.2 : 6. 2 
1.4. Ratio of dens selae EI - E4:= I 1 : 3 : 4.5. Dcns : 1l1ucro := 2.8. App. an. : IllUcro := 

0.65. 

Type loca li ty: Not specified, Eurepe. 

Occurrcllce: Holarclic?, sec Rcmarks; in the Palacarctic in the western regions. from Vl 
Russ ia (GRL\iBERGS 1960: 63. MARTYNOVA 1964: 100) and Sc.ndina"ia W to Engl. nd 
(GOTO & LA WRENCE 1964: 11 ) and S to It aly (DALLA I & MARTINOZZI 1980: 43) and 
S France (Corsica, POlNSOT 1972: 293; Var, cave, GAMA 1991: 176). Not found in the 
Ibe ri an Peninsula (JORDANA et aL 1990: 177). 

Biology: P. (11m is rare, il Ji ves in moist forests in litter, on mushrooms. under sta lles, c r 
on dcad woad up 10 1250 m altitude (Poland and Siovakia, Hi gh Tatfa Mts" HRJVNAK. sec 
bc low). In S iovakia it was al so co llec lcd in nests 01' small mammals (HRfVNAK 198 1: 363). 
Temperaturc to lerance (STEBAEV A Cl al. 1977: 102 1) and sccrclion o f waxen rads (MAS
SOUD & V ANNIER 1965: 48 19) have beeil dcscribcd . Ants have been seen rceding on P. arm 
(V ANNIER 197 1: 11 9). Thi s speeies is troglophile (MASSOUD & TI-IIDAUD 1973 : 155). 

Speeies desc riptions: LlNNANfEM I 191 2: 327. G ISIN 196 1: 353 (Abd VI in females). 
LA WRENCE & MASSOUD 1973: 85 (cuti cula patte rn), PAU LUS 1974: 126 (ultrastructure 
o r o mmatidia) , J UBERTHIE & MASSOU D 1977: 125 (\Vax secre tion by tormogcne ce ll s) . 

Remarks: The North American specimens rna)' rcpresent aseparate species (P. IIl/ic% r Harvey. 
1893. see CHRISTIANS EN & ßELLINGER 1981: 123 1). si nee Ant 11 has 7 la ng spines in the Pa
laeareti c spccies hut onl y 4 in Ihe Nearcti c (STACH 1966: 217 with the description of the Nearctic P. 
arm IIp;gmcllww): more di ffe rences ma)' be discovcrcd in a re-exami nation. 

The eoloUf vari ct ies (STACH 1957: 90) albos ignata Parona . 1888. dorsali s Reuter. 1876. flavesccns 
Axc1son. 1905. and ni gricorni s loncseo. 1916 arc ineomplclcly know n and may rcprcscllI separate 

spccics. 

Ptenothrix cavicola Cassagnau & Dclamare DeboulIcville. 1955 (392) 

Total Icngth 3 111m . Background colaur rcddish violct. abdomcn and legs marbled witil 
blue. basa l pan of Am m blacki sh blllC. !-lead apcx with shor!. thiek, nol spine likc setac. An! 
n wilhoUI long SClae. Large abdomen antcri orly wi lh slightl y e longate selae. Abd VI not 
describcd. Tila UI posleriorly wilh 2 wcak ly sen'a le spincs. C laws long and narrew with 2 
inner. 3 ouler. anel 2 pairs of latcral teeth ; Emp wi th loo th , filamcnts poinlcd , length > cJaws. 
Ret wi lh 4 selac. Most outer and inne r sc tac 0 1' el cns broadcll cd basall y. distal seI ac with 
large basal leeth. 8 0th edges o r 1ll1lCrO with abollI 50 sIllall teelh cach: App. an . s ll on and 

thick. 

Propo rtions: Dens : mucro = 2.8: App. an. : claw inner cd ge = 0.6. 

Type localit y: Lebanon. Elllbarcade re, Ghit:.t cavc. 

Occurrence: Known on1)' from the type loca li t)'. 
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Ptenothrix ciliata Stach. 1957 ( 102) 

Tota l lcng th 2.2 mm. Background colour while 01' dirty ye llow, huge abdomcn 1110sIIy dark 
brown, poslc riorl y wi th pale r median region (Fig. 366), Am 111 basa lly dark. I-lead apex with 
shon spines. Ant U wilhout long spines. Large abdomcn allicriorly wilh shon spines. Tita III 
posteriorly wil h 2 serrate sp ines. C laws narfQW with 2 inner tecth. withoUI or wilh I outcr 
loolh. and 2 pairs of latcra l {cClh; Emp with 1001h, filamcllI s pointcd, 1cngl h > claws. Ret 
wi lh 3 selae. Most outer alld inncr se lnc o f dens broadened basa ll y and wilh large basal 
leclh. formul;:\ o f antcrio r se lae 3.2. 1,1 ... 1. 80th edges 01' mucro sc rral C. Dorsa l selae 0 1' Abc! 
Vl nol e llli re ly described bUI sela P2 (G) abse ilt. setae PI (I-I)? ami aO as Ihick sp incs. othcr 
ci rcumanal selae cili ate and of normal seta l form; App. an. sho n anel stout (Fig. 367). 

Proportions: Length o f antennae : head diagonal = 2.3. Ant I : 11 : 11 1 : IV = I : 6.6 : 6.8 
1.4 . Ralio of dens selae EI - E4 = I I : 2.7 : 4 . Dens : IllUcro = 3. App. an. : IllUcro = 0.33. 

Type 10caliL y: S Po land , Pieniny Mls .. undcr stolles near ri ver Dunajee. 

Occurrence: Also found in Ukra inia (N izni ow and environs of Kiev. STACH. sec above). 
in Czech Rep. and Siovak ia (Sudetes Mts .. DUNG ER 1970: 40. WEINER 198 1: 47 1). and 
Germany (Thuringia, va lley of ri ve r Saa le. 12 km N o f Jcna. FR ITZLAR et <1 1. 1986: 4 19). 

Biology: P. ciliata is rarc. it was found in forcsts. in lille r and on dcad wood (WEINER. 
sec above), and in grassy vcgetalion on limcstone (FRITZLAR eL al.. see above). It oceurs in 
thc Czcch Rep. and S iovakia bctwecn 700 and 1000 m (D UNGER, sec above). 

Species descriptioll s: YOSn & LEE 1963: 30 (seta P2 = G o f Abd Vlmi ss ing), SZEPTY
C KI 1967: 244 (di sta l pan 0 1' dens. so me dorsa l sc tae of male Abd VI). 

Prel1othr;x ciliophora Yosii & Lec. 1963 ( 17) 

Total length 2.5 111m. Colour brown wi th darker ornamelllS; large abdomen with mcdian 
stripes. anteriorly pa le wilh dark margins. postc riorl y dark wi th pa le margins (Fi g. 368). 
eXlremilies pa le. Head apex with spines. e lypcus wit h I, I ,2.2, 1.1 medial spines. Ant 1.1 wilh 
somc thick spines. Large abdomen antcriorly with 5+5 long spines. Ti ta 111 posteriorl y wilh 2 
sparsely se rrale spines (only 6 pairs 01' Icclh ). C laws wilh 2 pairs o f latera l tecth: Emp wilh 
toolh , filaments l and n knobbed. !TI po inlcd or blunt. Ret wi tll 4 sClae. Manubriulll with 
9+9 setac. Most ouler and inncr sClae o f dcns broadencd basally anel with large basa l ICel h. 
Outcr edge of mucro wi th 33. inner with 48 tceth. Nea rl y all do rsa l set ac 01' Abd VI. al so P2 
(G), thick. long, alld blunt. dorsal circ lllll<lnal sc tac aClImillalc amI c ilialc. ventral oncs 
smooth; A pp. an . st raighl , slendcr. and b lunt (Fig. 369). 

Propo rtions: Lcngth of alllcnnae : head diagonal = 2. An! 1 : n : III : IV = I : 8 10: 2. 
Ratio of dens selae EI - E4 = I I: 2 .8 : 3.3. Ratio 01' anlcrior sctae 01' largc abdomen 

: mucro = 2.5 . 

Type localit y: Korca. I-le- In Temple. 

Oeeurrence: Known only from Ihe Iype localili y. 

Pte1lothrix corynophora Börner. 1909 (130) sensli Yos ii & Lce. 1963 (26) 

Total lenglh 2 mm. Background colour while 10 ye llow, hcacl with I or 2 purp ie cross 
bands. largc abdo men b lackish blue sOllletimes with light, irregul ar pallern (Fi g. 370), ex
trcmities blue 01' light. Head apex with ralher sllo n and slcnder sp ines. seta 0 1' each eye-palch 
as a mi crospillc (Fig. 37 1). Largc abdomen antcriorly wilh 5+5 long and bl unI spines. Tita 111 
posteriorl y wilh 2 se rratc spines. 
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C laws witll 2 inner and latera l tccth : 2 largc and scvcra l small pairs; Emp with looth, lips c f 
fil aments I and [I pointcd, m knobbcd. Icngth of all > claws. Manubri um wilh more than 
7+7 setae. Most Duter and inner sclac of dens broadcncd basally and with large basnllcclh . 
Outer cdgc cf mucro with 26. inner with 42 tccth. Ncarly all do rsal selae of Abd VI fa lher 
short. th ick, and blunt. sela OL2 (N) siloner thall aO. se la P2 (G) pointcd, all circumanal 
se lae smooth and acumi natc; App. an. slcndcr. smooth, tip almos! po inled (Fig. 372). 

Proportions: Length of alllcnnac : head diagonal = 2. An! I : n : m : N = 1 : 5 - 6 : 6 - 7 
1.5 . Ralio of dens sei ae E I - E4 = I I : 3 : 4. Dens : muero = 3. 

Type locality: Japan, Kunugawa, frolll oak (["ces, and Oyama, frol11 planks ("Brctt cJ'walld"). 

Occurrcncc: A lso known from other sites in Japan (from Honshu and Hokkaido, Clu thors 
see be low). 

Biology: P. corYllophora li ves in moist litte r. on dead wood, and on bushes up to 1100 m 
altilude (UCHIDA, sec below). 

Speeies deseripl ions: YOSII 1954: 822. UC HIDA 1957: 28 . 

Ptellothrix delttictt/a{{/ (Fo lsom. 1899) (268) se llsu Yosii & Lee. 1963 (24) 

Syn .: Papirius denticlllatus Folsom, 1899 (268) 

ncc Prellor"rix dell1iCll lara Yosii. 1954 (824) (= other spccies, YOSil & LEE 1963: 
24) 

TOla l Icngth 2 Olm. Background colour whitc to ye llow. head and body with purpie longi. 
tud inal and cross slri pes (Fig. 373). I-lead apex with short and blunt sp ines. seta of caeh eye· 
patch sOlall and blunt (Fig. 374). Large abdomcn anteriorly with 5+5 long and blull t spi nes. 
Tita m posterio rl y wilh 2 weak ly se rrate spines. C laws slende r with 2 inner teeth, 1 s111<111 
outer toot h, and severa l pairs o r late ral teeth (pseudo nychium); Emp with looth , fi laments 
clavate, length > claws. Most outer and inner sctae 01' dens brondened basa lly and with basal 
Icelh. Oute r edgc of mucro with 3 1, inncr with 38 teeth. Ncarl y all dorsal sctac o r Abd V I 
long, lhiek. and blunl , selae PO (G ') and 1'2 (G) sma lI , all circumanal setae of normal se lal 
fo rm; App. an. Ihiek. smoolh. and pointed (Fig. 375). 

Proportions : An t I : Il : [[J : IV = 1 : 4.8 : 6,4 : 2. Ratio or anlerior spines of large abdomcn 
: mucro = 0.66. Ratio 01' dens setac EI· E4 = I 1.3 : 2.2 : 2.8. Dens : muero = 4. 

Type loeali ly: Japan. Tokyo. Komaba. 

üecurrcncc: A lso knowll rrom other sites in Japan (campus or Kyoto Un ivcrsily. YOS U & 
LEE, see above; rrom Yamanaka alld Oyama up 10 abollt 1000 m alti ludc. va r. calenata 
Bömer, 1909: 13 1). 

Pte1!01hrix higl/lllai Yosii , 1965 (68) 

Total length 2.2 mm. Background colour li ght browll, head and body with dark browll and 
fcw pale SPOIS (Fig. 376). I-lead apcx wi th long alld rough spines (Fig. 377), clYPcll s with 
1,1,2,1, I ,3 spine li ke media l sctae. Largc abdomcn <l ntcrio rl y wi th 5+5 long and blunt spincs. 
T ita [[J postcrio rl y with 2 wcakly scrrate spines. C laws with 2 inner and severa l small pa irs 
o r late ral tecth (pscudonychium); Emp wi th toolh. filaments po intcd , Icngth > claws. Ma· 
nu bri urn w ith 9+9 sclac. Outer and di slaI inne r setae of dens broadened basa lly and wi th 
largc basa l tcc th (Fig. 378). Outc r cdgc 01' mucro wi th 34, innc r with 22 teeth . Nea ri y all 
do rsa l setac o r Abd VI long, thick. alld bilI nt. all c ircumana l setac smooth and acuminate; 
A pp. an. sctalikc . shortcr than sela s<l 3. 
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380 

Fi gs. 373 - 375 PrellothrixdemiclI!ow(a.lh:rYOSII&LEE 1%3): 
373 Colour patlem 374 Head apex 375 Female Abd VI. 
Figs. 376 - 378 Ptenothrix higllfl/ai (aller YOSII 1965); 
376 Colour patlem 377 Head apex 378 Dens selae EI - E4 :md 1 poslcrior sela . 
Fig. 379 f'ten othrix italica, habilu ~ (aller DALLAI 1973). 
Figs. 380 - 38 1 f'tenothrix janthina (a ll er YOSII & LEE 1 %3): 
JRO Head apex JR I Femalc Ahc! VI. 

\6\ 
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Proport ions: l cnglh 01' antcnnac : head diagonal = 1.8. An! I : II : 1lI : IV = I : 5 : 5.4 
1.4. Selae cf antcri or 01' Jarge abdomen as lang as mucro. Ratio cf dens set ac E I ~ E4 = I 
1. 1 : 1.4 : 2.9. Ocns : Illucro = 3.5. 

Type loeality: Japan, Ni igala. Awashima. 

Occu rrcncc: Known only from the type locality. 

Ptelloth r ix itafica Dallai . 1973 (570) SCIl SU Dallai, 1976 (5 14) 

Total lcnglh 2.2 111 m in fcmales, 1.75 mm in males. "Iead and body marblcd with violel, 
antcnnac with 3 wll itc ami 3 viole! rings (Fig. 379). Hcad apex with shan spines, clypcus 
with I, I ,3 .1. 1, J thiek medial setac. All! n in males willlOut lang spines. Largc abdomen 
antcriorl y wlth lang spines. Ti ta []] poslcriorl y with 2 scrratc spines. Claws wl th 2 inner 
[ce lh. I Duter 100th, alld 2 pairs of lateral tec th ; Emp with toolh, fil aments blunt but not 
clavate. length > claws. Ret with 4 sel<te. Most outcr and inner setae of dens broadened 
basa ll y and with large basal teeth. Both edges of mucro sen·a te. Dorsal setae 01' Abd VI anel 
circlllllanal sela aO long. rough, and blu nt. other circlllllanal sctac rough and acuminatc; App. 
an. sllor!. stout , alld blu lll. 

Proponions : Length 01' antcnnae : head diagonal = 2.4 in ma les. Anl I : n : 111 : IV = I : 6 -
7 : 6 : 1.5 in males. 

Type loealit y: S Italy. is le 01' Lirari. 

Occurrence: Also known fr0111 olller sites in S Italy (Calab ri a, Sicily, ami isle 01' MOllle
crislo. DALLAI, sec above), alld from Grcece (Crele, Knossos. ELLIS, sec bclow). 

Biology: P. italica li ves near the soil. in C['ete it has been co llec tcd frolll under slones and 
dead wood . 

Species desc riptions: DALLAl 1976: 514 (cuticula and so me chaelotaxy in fcmales) . 
ELLIS 1976 : 322 (Abd VI in one female). 

Ptcllothrix jallthilla Bömer, 1909 (131) sensu Yosii & Lee. 1963 (28) 

SYI1 .: Ptcllotlzrü setosa va r. janthi na Bömer, 1909 (13 1) 

Ptellothrix sefasa var. picta Bömer, 1909 (13 1). YOS n 1977: 166 

Ptenothrix setosa Yosii , 1954 (826) 

TOlal lenglh 1.8 111m. Colaur uniformly light brown wilh dark SPOIS dorsallyon abdomen. 
Head apex with long spines (Fig. 380), cJypeus wilh 1, 1.2.2.1 , 1 spinelike medial setae. 
Large abdomcn antcrio rl y with 5+5 long spines. Tita In pos te riorly wi th 2 serrate spines. 
Claws with 2 inner. I 0 1' 2 distal ouler. alld latera l lceth: 2 - 3 large and few small basal pairs 
(pseudonychium); Emp with 100th, filaments pointed. lcnglh > claws. Manubrium with 
10+ I 0 se tae. Most outer and inner se lae of dens broadcned basally and wil h large basal 
tcelh. Both edgcs of' IllUcro serratc. All dorsal setae of Abd VI long. thi ck, all el rough, setae 
1111 (M) and A3 (M') longer Ihan others. only scta PO (G') small alld thin , ci rcumanal set ac 
aO. al - a3 01' normal selal form. seta sa llluch shoner Ihan aO; App. an. selali kc, smoolh. 
curved dorsa lly (Fig. 38 1). 

Proport ions: Length 01' antcnnae : head diagonal = 2. Ant I : II : m : rv = 1 : 2.3 : 3.5 : I. 
Ral io 01' anterior set ae of largc abdomcn : mucro = 1.5 . Ratio 01' dens setae E I - E4 = I : 1. 3 

1.7: 2.7. Dens : Illucro = 3. 

Typc locality: Japan , Bukcnji , on so il 01' a wct C/wJ//aecyparis fores!. 

Occurrence : Also found at others sitcs in Japan (YOS n, YOSIJ & LEE, sec abovc). 
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Prellorhr;x ku({{schvi! ii Djanasc hvili. 1970 (209) 

Total length 1.3 mm. Colour uni fonnly brown. antcnnae and legs vio let. Hcad apex with 
lo ng spines. Tita m posteriorly with 3 serrate spines . Claws rathe r broad with 2 inner tecth , I 
oute r woth , and 2 largc pairs 0 1' late ral teeth ; Emp 1 and In wi th I, Emp LI \V ith 2 teeth. fila~ 

mcnts blullt. length > claws. Mosl outer and inner setae 01' dens broadened basally and wit h 
large basa l tee th. fo rmula of anteri or set ac 3,2. 1.1 ... 1. Outer edge 01' mucro with 35, inner 
with 29 tceth. Selae of Abd VI nOI desc ribcd; App. an. straight and poinlcd. 

Propo rti ons: Length of anlennac : head diagonal :::: 1.9. Am I : 11 : In : rv :::: I : 4 : 4 : 1.3. 
Ratio 0 1' dellS setae E I ~ E4 = I I 1 1.25 . De ll s : mucro = 3.6. 

Type localil y: Georgia. Sataplia cave IV. 

Oeeurrellee: Known only from the type locality. 

Rcmarks: This spccics ShOllld bc rc-cxamincd. 

Prel10Thrix !acrea Uchida, 1953 (5) 

Total Icnglh up to 1.7 111m. Backgrou nd eo loU!' milky whitc, large abdomcn ami Anl rv 
with fai nt wash o f grey and vio lel. Head apex with spines. Large abdomen ameriorly with 
long spines. Modified sctae 01' T ita In not dcscribcd . Claws slcndcr with 2 inner and 2 pairs 
o f lateral lee lh: Emp with small 1001h. filaments e lavalc. lcng th > c laws. A ll set ae 01' elens 
smooth. Outer cd ge 01' tllucro with 32. inner with 26 tee th. Abd VI wi th th ick spines. nOI 
describcd in detail: App . an. setalike. slllooth . eurved dorsally. 

Proporti ons: Lcngth of antcnnae : head diagonal = 2.2. Anl : 11 : LU : rv = I : 4.5 : 5 
1. 1. Dens : muero = 3 . 

Type localit y: Japan. Odakc. MI. I-I akkoda at 1550 m altitude. 

Occurrence: Known onl y fro m the Iype localit y. 

Ptellolhrix lell cosfrig(l/(/ Stach. 1957 (98) 

Total Icngth up 10 2.7 mJll. Background eDlour whitc witb brown ish vio let pigmcnt. large 
abdomen with more or less broac!. li ght patte rn (Fig. 382). I-Icad apex with lo ng spincs. Ant 
n with 7 long spines . Large abdomen anteriorl y with 3+3 or 4+4 long spines. Tita IJI postc~ 
ri o rl y wilh 2 serrate spines. C laws with 2 inner tee th. I outer 1001h, and 2 pairs 01' latc ral 
tee th ; Emp wi th large tootb, filaments pointed. 1cngth > e laws, Ret wi th 4 selac. Most ou ter 
and inner selae o f dens broadencd basa lly and with largc basal leeth. form ula 01' anteri or 
selae 3,2.1, 1 .. . 1. Duter cd ge o f Il1U cro with 20 ~ 23. inner wi lh 25 ~ 30 teeth . Most dorsal 
selae of Abd VI thick bUl aeuminale. c ircumanal se lae aO. a I ~ a3 thin, sela sa long, lhiek, 
acuminate wit h papi ll atc sockel; App. an. sela likc. Sillooth, curved dorsa ll y (Fig. 383). 

Proportions: Leng lh 01' an lcnnac : head diagonal = 2. Anl I : 11 : JrI : IV = I : 5.4 : 5.7 
1.7. Ratio 01' deHs selae E I ~ E4 = 1 I : 2 : 3. De ll s : llluc ro = 3. App. an. : lllUCro ::: 0.6. 

Type loealil )' : NOl defincd. Po land. High Tatra Mls. and several olhc r localiti es . 

Oceurrencc: Also known from olhe r siles in Poland (WEIN ER 198 \: 47 1. KACZMA REK 
1995: 348), from White Russ ia (Anlonowka ncar river Horyn o n dead moss, var. S i lllpli fi~ 

ca ta, see be low), and uneertainly fro m N Hungary (BöI7.söny MIS., DUNGER 1975: 26). 
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Bio logy: P. fe licosrrigalll li ves ncar the soil in litte r, on dead wood, and undcr stanes up 10 

the montan region of Illountains. 

Rcmarks: P. /eIlClwrigara var. simpli fica la Stac h. 1957 ( 101) diffcrs from the main form in having a 
shaner and thinncr sela sa of Abd VI. 

Prenorhrix lIIollgolica YasiL 1954 (827) scnsu Yos ii & Lee, 1963 (3 2) 

Syn.: Ptel1 0thrix arm YasiL 1949 (34) 

On1)' I fcmalc knowil. Total Icngth 1.2 111111 . Background eolour browni sh yel1 ow. large 
abdomen dorsally red-browil. Abc! VI anel lcgs wirh blackish bille spots, antcnnae dista lly 
blackish bille. Anl m proximally rcddish purpie. Eyc-patchcs poorl y pigmclltcd, cach 0111-
matidium iso latcd from the other. I-lead apex with sllon , conical spines (Fig. 384), clYPclIs 
with I. I .2. I. 1.3 th iek medial setac. Tita nl pos te riorl y \V ith 2 se rratc spines. Claws with only 
2 inner tee lh; Emp with toot h. rilaments pointed, Icngt h < claws. Most outer and inner set ac 
of dens broadcncd basa ll y and with largc basal tecth. Quter edgc o f IllUcro \Vit h 24. inner 
wi lh 39 tccth . Most dorsa l setac of Abd VI and seta aO rather short , thiek, and blunt , sela PO 
(G') smal !. P2 (G) missing. c ireumanal sclac o f no rmal setal fo rm and cili al c. only sClile sa 
and sa2 smoolh: App. an. short . thick. blunt . and slightly curved , shorter than seta sa3 
(Fig. 385). 

Proportions: Length o f antennac: head diagonal = 1.7. Ant I : n : m : IV = I : 2.8: 3.3 
: 0.8. Ratio o f dens setae E I· E4 = 1.4 : I : 2.3 : 2.6. Dens : mucro = 4. App. an. : muero = 
0.5. 

Type locali ty: Mongolia, Urallilol. 

Occurrcncc: Known only frolll lhc type loca li ty. 

Spccics dcseription: STACH 1957: 84 (diffe rencc to P. cilillf(l). 

Prellorh,.ix l1IollochrOlllll Yosii & Lee, 1963 (20) 

Total length 2 Illm. Colour of head. bod)' . alld Ant l and [J light brown. other antcnnal 
scgments and other extrcmities white. Head apex wi th rough spines, ciypeus wi th 1. 1,2.2, 1. 1 
mcdial spines, Large abdomcn anteriorl y with 5+5 large sp ines. Tita 111 postcriorly with 2 
scrrate spines. C lnws \V ith 2 inner anel few pairs of small late ral teeth (pseudonych ium): Emp 
with taot il . fil aments l and n c1avate, [I] poinled. length o f a ll > c laws (Fig. 3 15). Rel with 4 
se lac. Manubri ulll witil 9+9 selae. Mosl outcr and inner se tac of dens broadened basa ll y ::1I1d 
with large basal teeth. OUler edge of IllUcro wilh 47, inner wit h 36 lecth. Most dorsa l selae 
o f Abd VI sllo rt . Ihick, and blunl , scla PO (G') miss ing, P2 (G) s111all and Ihin , all eircumanal 
selae S111001h and of normal sela l form; App. an. st raight. thick, and slight ly eurved dorsally 
(Fi g. 386). 

Propo rtions: Lcngth of anlennae : head diagonal = 3. Ant I : [J : II1 : IV = 1 : 5.6 : 6.9 
1.25. Ratio 0 1' ante rior spi nes o f large abdomen : mucro = 0.6. Ratio o f dens setae E J • E4 

= 1 : I : 2.5 : 3. Dens : mucro = 3. 

Type localit y: Not defined, Korea. Mt. Phal·Gong and Mt. Un· Mun, He· ln Temple. 

Occurrcnce: Also known from Japan (Niigala, Awashi mi.\, YOSII & LEE 1963: 37). 



Dicyrtomida 
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Figs. 382 • 383 Ptellotl!rix leucostrig(l/(l(aflcr STACH 1957): 382 Habilu s 3R3 Femalc Abd VI. 
Figs. 384 . 385 Ptenothrix mOIlJ!olic(I (arter YOSll & LEE 1963): 
384 Selae or head apex 385 Femalc Abcl VI. 
Fig.386 Plellorhrix mOllochmll/(l, ICl1Ia lc Ahd VI (aflc..'T YOSII & LEE 1%3). 
Fig.3R7 Ptcllothrix I/{/rllmi~ col our pallern (;dlcr UCH1DA 1940). 
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Prel/olllrix IICII'I/II/ii Uchida. 1940 (7 and 9) 

Total Icnglh I.S mm. Background colom pale purplc. large abdomen with 3 black ish pur· 
pie cross bunds (Fi g. 387). Claws with 2 inner tceth: Emp with looth, fi lamc l1ls pointcd, 
Jcngth > claws. Most euler and inner seIne of dens broadcncd basally and with large basai 
tceth. Both cdgcs of l11ucro with 15 . 20 tcelh cach. Set ac of Abd VI not desc ri bcd; App. an. 
Ihick, blunt. curvcd dorsall y. 

Proporl ions: Anl I : II : m : IV = I : 3.5 : 3.8 : I. Ralio of dens selac EI - E3 = I : I : I. 
Dcns : lllucrQ = 3. App. an . : mucro = 0.8. 

Type locality: NE China, Mallchuria. SuiY<lng. 

Occurrcncc: Known only from (he type locality. 

Remarks: P. I1lIf/fm i i has bccn incomplctc ly dcscribcd. but it s co lour pattern is apparen!ly charac lcr
istic. 

Ptellorhrix rer;cu/aUt Stach, 1957 ( 105) 

Total Icngth 1.8 n1l11. Background colour whitc, largc abdomcn dark brown. dorsally witll 
while spOIS, postc riorly with a net 01' minutc spots (Fig. 388). alllcnnae and Icgs dark. !-lead 
apex with long sp ines. Ant II wi th 3 - 4 long spines. Largc abdomen anteriorly wilh 3+3 01' 

4+4 long spincs. Tita m postcriorly with 2 serrate spines. Claws with 2 inncr and Imeral 
teeth: 2 large and fcw small basal pairs (pseudonychiu lll); Emp wit ll lOolh. filaments 
pointed, Icnglh > claws. Ret with 4 setae. Most outer and inner setae of dcns broadened 
basa lly alld wilh large basal tee th , fonnula 01' anterior selae 3.2, 1. 1 ... 1. Outer edgc of mucro 
wilh 20, inner wilh 23 leclh. Selae ml (M ). A3 (M '). DL2 (N). and PI (H) of Abd Vllong, 
th iek, and bJul11. sela PO (G') smalI , 1'2 (G) as shon spine, PI (T) as moderatcly long spine, 
all circumanal setae or normal form; App. an. selalikc, smooth , curved dorsa lly (Fig. 389). 

Proporti ons: Length of antellllae : head diagonal = 2. AIlI I : 11 : m : rv = 1 : 3.8 : 5.8 
: 1.4. Ratio 01' elens selac EI - E4 = 1.2: I 1.5: 3.2. DClls : mucro = 3.2. App. an. : Ill ucro = 
0.75. 

Type locality: Not clerined, Ukrainia. Janowa Dolina near ß crcstowiec under stones and 
Germakowka near ßorszczow in beech fo rest. 

Occurrence: Known only from the type localil Y. 

Prell orhrix ryoheii Uchida, 1953 (8) 

TOlallength up 10 1.7 111m. Background colour ye llow to pink . large abdomcn dark reeldish 
purpie with light patchcs (Fig. 390). I-lead apex with spines. Antcrior 01' largc abdomen and 
Abd VI wilh long spi nes. Claws wi th luniea and only I inner loolh : Emp wilhollt wOlh. 
rilamenls pointed. lcngth < claws. Most outer and inner setae 01' elens broadened basally anel 
with large basal Icelh. 8 0th edges of mucro serrate. ChactOlaxy 01' Abd VI and App. an. not 
dcscribed. 

Proportions: Length of an tennae : heacl diagonal = 1. 5. Anl I : 11 : 1lI : IV = 1 : 3.5 : 3.6 
1.1. Ratio or dens setae EI - E4 = I : 1.8 : 1.8 : 2.5 ? Dens : mucro = 2.5. 

Type locality: Japan, Aomori, Takedale- Illu ra, Minamitsugaru-gun. 

Occurrcllce: Known only rrom thc type loeali ty. 
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Ptellothrix saxa lifis Yosii & Lee. J 963 (19) 

Total Icngth 2 111 m. Background colour browni sh whitc. head black. bady wil h 1 + I black 
longitudi na l bands (Fig. 391 ). Hcad clYPClIS with 1,1.2.2.1.1 med ial sp ines. An! Il with same 
spiny setae. Largc abdomen antcrio rl y with 5+5 lang spines. Tita lTl poslcriorl y with 2 ser· 
rate spines. C laws wilh 2 small inner lcelh. 1 outer 1001h, and 2 pairs of lateral {ccth; Emp 
wi th wOlh, filamcllls c1avatc, Icngt h > cluws. Rct with 4 selac. Manubriu rn wi th 9+9 setue. 
Most auler and inner setae of dens broadcIlcd basally and with large basal tceth. DUler cdgc 
of mucro wilh 39. inner wilh 45 (ccth. Most dorsal sClac of Abc! VI lang, thiek. anel blullt, 
sela PO (G') apparcnt ly missing. P2 (G) silort and scta li kc , dorsa l c irclIInanal setac ci li atc and 
aeuminatc. ventra l almost slllooth; App. an. long. thiek. blunt. aud sli ghtly eurvcd (Fig. 392). 

Proport ions: Length o f antcnnac : hcad diagonal = 2. Anl : 11 : m : rv = I : 5.4 : 5.7 
1.7. Ratio 0 1' antcrio r spines of largc nbdolllcll : muero = 0.6. Ratio of dens setnc EI . E4 = 

1 : 0.8 : 2.4 : 3. Dens : Ill ucro = 3.2. 

Type loca li ty: Korca, I-Ic·In Temple. 

ü ccuITencc: Known only from lhc type loealit y. 

Ptellotll,;" setoSlI (Krall sbauer, 1898) (50 I) sensu Stach, 1957 (92) 

Syn.: Papiril/s seID.WS Krausbauer. 1898 (50 1) 

Dic)'rtomC/ selOsa Börner. 1903 ( 167) 

nee Plellotl,rix setosa Denis, 1931 ( 159) (= other spccics) 

Tota l length up to 2.5 n1l11 . Backg round colour da rk brown. head paler or whitc. Abd VI 
with 1+ 1 round, white spots, ex trcmitics brown. Head apex with long spines. Ant n with 7 
long spines. Large abdomen an tc ri orly with 5+5 long spines. Tila m postc riorl y with 2 
sparsely scrrnte spines. C laws wi th 2 inner. 2 small oute r, and 2 pa irs of Inrge latera l tecth : 
Ernp with too th , filaments pointcd, lengl h > e laws. RCI witb 4 setae. Most outer and inner 
setae 01' dens broadencd basally alld wi th Inrge basa l tceth. fo rlllula 0 1' ante rior set ae 
3.2, 1,1 ... 1. 80th edges of mucro serrate. Most dorsa l sctac o f Abd VI long, th iek. and b lunt. 
se tn PO (G') smalI , a ll ci reumana l sctae 0 1' normal seta l fo rm: App. an. seta li kc. sillooth , 
eurved dorsnll y (Fig. 393). 

Proponions: Lcngth of antennae : head diagonal = 1. 75 . 1.9. An! I : n : 1]] : IV = I : 5 
: 5.5 : 1.5. Ratio 01' nnterior spines 01' large abdomen: mlle ro = I. Ratio 01' dens SClae EI 
E4 = I : 1 : 1.5: 4. Dens : mucro = 2.7. App. an. : mucro = 0.6. 

Type locality: Germany, Hesse, Wcilburg/Lahn, Odcrsbaeher Heide o n Ca!l//1w. 

ü ccuITcnce: Centra l Europc: only reeently reported from Germany again (Hesse. Voge ls
berg, BÖHLE 199 1: 39). main ly eollectcd in the Carpathian and Sude tes Mts. (STACH, see 
aboye, NOS EK & VYSOTSKAYA 1973: 37, DUNGER 1976: 15, WEIN ER 198 1: 47 1). 
Also [ound in Ukraini a (near Kiev. STACH. sec aboye), N Austria (CHRISTIAN 1987: 56), 
N Hungary (LOKSA 1978: 63). and [a rmer Yugos lavia (e. g. CVIJ OVIC 1976: 105). Un
eenainly reco rcl ed from S France (Banyul s. DENIS 1932: 380), Belgiul1l (MARLIER 1942: 
11), Spai n (only I cave rccord. JORDANA et al. : 1990: 177). and Russ ia (near Lake llayka l, 
BRETFELD 1996: 224). 

Biology: P. selosa lives in moist forests Ilea r Ihe so il. in 11100rs (DUNG ER. see above), or 
on eareass (Ukrainia , thc E Cnrpnthinl1s. nl 1500 m altitude. NOSEK & VYSOTSKA VA, see 
aboye). It seems to be hygro phi le (CHRISTIAN, sec aboye) and troglophile (MASSOU D & 
THlBAUD 1973: 155). 
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Species descriptio ns: KRAUSBAUER 1905 : 63 (rcclcsc ription), SZEPTYC KI 1967: 242 

(dista l setac of dens). 

Rcrnarks: Tbc spcci mcns of P. palm(/[(/ (Folsolll. 1902) rcponcd from N Russia (AXELSON 1903: 
12. see also GR1NBERGS 1960: 64) secm 10 belong 10 P. Jetostl. 

PlenOlhrix lClfeYC/I1IC/I1C/ Uehida. 1958 (76) 

Tota l length up to 2.9 mm. Background colour blacki sh purpie, ventral sidc alld furca 
white, an lennac alld Icgs wllite wilh dark bands or spots. Head apex and ante rior o f large 
abdomen with long spincs. Claws with 2 inner and I pair of late ra l tee th ; Emp with looth, 
filaments c1avalc, length > claws. Most oute r sc lae o f dens broadened basa lly and wilh only 
fin e basa l leelh , inner selae absent (7). G ute r edge of muero wi th 35, inner with 39 teeth. 
Abd VI with long spines. not dcsc ri bed in detail: App. an. s lendcr, smooth, alld pointed. 

Proportions : Ant 1 : [] : m : IV = 1 : 4.8 : 6.4 : 1. Ratio o r dens set ae E I - E4 = 1 : 3 : 4 . 
Dens : mucro = 3. 

Type 10ea lil Y: Japan. Toyama, Taleyama Mls .. Babatan i. on rads Iying on the ground at 
1500 m altitude. 

Occurrence: Known only fro m the type loea li ty. 

Ptenothr;x tricycfC/ Uchida. 1953 (7) 

TOlal lcnglh 2 mm. Background eolom light ye llow. hcad blacki sh purpie, body rounded 
by 3 browll o r vio let bands (Fig. 394). I·lead and body wlth o nly normal selae (?) . Poste rior 
spines of Tita Il1 nOI desc ribed. C laws with I or 2 inner teelh. I oute r 100t11 , allel I pair of 
late ra l leeth : Emp wilh looth, filaments po intcd. lenglh > c laws. Mos t ou te r anel inner setae 
of dens weakl y sen·me. Both edges o f mucro serrate. Setae of Abd VI ami App. an. not de
sc ribcd in de tail. 

Proportio ns: Length of antennae : head diagonal = 2. Ant I : Ll : rn : IV = 1 : 7 : 7 : 2. 
Dens: mucro = 4.2. 

Type Iocality: Japan, Aomori, Aoni. under moisl leaves. on decaying logs, anel o n ll1ush
room. 

Geeurrence: Also known from ano t11 er sile in Japan (Aomori , Yamagala-mura , UCI-![DA. 
see above). 

Ptcllothrix vi l/ I/ Illa Uchida. 1957 (26) 

TOIallength up 10 2.7 mm. Background colour rcddish browl1. head pale !" wilh dark brown 
median band, large abdomen wilh symmetri ca l. li ght spo ts (Fig. 395). A nl 11 wü ll few long 
spines. Large abdo men anle riorl y wi th long spines. Poste rior sp ines 0 1' Til a In not elesc ri bed . 
C laws with 2 inner Iceth , I outer looth. and I basa l pair o f lateral tee lh ; Emp with too ll1 , 
fil aments clavate. length > claws. Guter anel inner setae of dens weakly sen·me. 80lh cdge o f 
mucro se rrale. Seute o f Abd VI not desc ribed : App. an . long, lhi ck, anel sli ghtly eurved. 

Proport ions: Length o f antcnnae : heael diagonal = 2.6. Ant I : 11 : 111 : IV = 1 : 5.5 : 5.5 
1. 2. Dem : mucro = 2 .8. 

Type localily: Japan. Ho kkaido, Jonzake i, pond side. 

Occurrence: Know ll only from Ihe Iype loc.\lit y. 
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Ptellothrix vil/{/ta Folsom, 1896 ( 11 9) sensu Yosii & Lee, 1963 (30) and Christiansen & 
Bellinger. 1981 (1244) 

Syn.: Prcllorhrix!asc;ata WOJ11crslcy. 1932 (40) 

Total Icnglh IIp 10 3.3 111111. Background colou t" whitc to ye llow, various patte rns 0 1' brown 
lo purpie pigment. orten head with 2 dark cross bands, large abdomen more 0 1' Icss marblcd. 
with dark and light longitudinal stripes. cach Tita \V ilh 3 - 4 purpIe rings (Fig. 396). I-lead 
apex wilh sha rt spines. c lypcus with I, 1,1,2. 1,1. \ .3 slightly thickencd media l setac. Largc 
abdomen antcrior ly wilh 5+5 short. slcndcr selac. Tita llJ pos leri o rl y wilh 2 scrrate spines. 
C laws wilh 2 inne r and late ral tccth : 2 large and rc\V small pairs (pscudonychium); Emp with 
toolh. filament I lünge r than elaw, J] and In as long as c laws. a ll tips poimcd. Rct with 4 
setac. Mos t outc r <l nd inncr setac o f dens broadcncd basa ll y and with wcak basal tcclh. Outer 
cdge o f mucro with 27. inne r wi lh 42 leeth. Most dorsa l setae or Abd V I sho rl , Ihick. and 
blunl. scla P2 (G) mi ss ing, c ircumanal seta aO long. thi ck, allel blu nt , o thc r c ircumanal sctae 
c iliat c ; App. an. shon . thick. and blunt (Fig. 397). 

Proportions: Lcngth 0 1' anlennae : hcad d iagonal = 2. An! I : n : LU : IV = I : 5.3 : 5.6 
1.2. Ratio of dens setae E I - E4 = 1.5 : I : 2.3 : 3.8 (after YOS lI & LEE. sec above). setae 

E I - E3 = I I: 2.3 (arter CHRlSTIANSEN & ß ELLI NGER. sec above). Dens : Ill ll Cro = 
3.7. 

Type loca lity: USA. Massachusett s, Mielcl lescx Co .. in a greenhouse. 

Occurrcnce: Ho larclic and Australi a (GREENSLA DE 1994: 138); in the Palaearcti c 
knowll rro m Japan (Osaka. YOSll & LEE. scc abovc) and Vie lnam (Cha-Pa, ST AC H, sec 
below). 

Bio logy: P. virraw Qccurs gene rally in grecnholl scs. One spec imcn has been round in 
Vietnalllundcr a picce 0 1' wood Iying Oll the ground (STAC H. see be lo w). 

Spccies dcscriptions: FOLSOM 1934: 475. STACH 1965: 368. SN lDER 1985 a: 565. 
1985 b : 586 (co mparison wi th othcr spec ics). 
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Sminthu r ida Bretfeld , 1986 
Syn.: Sl11inlhuridae Börne r. 1913 scnsu ß etsch, 1980 ( 147) 

Diagnosis 
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Thc taxon Sminthurida Brclfe ld . 1986 (3 10) be longs (Q thc EusY l11p hypleona-Smil1lhuri
formia-Tridentata BreIfeld. 1986: il has not yct beeil ddined as a monophylum based Oll 
apoJ11orph ics. 

Diagnosti e eha rac tcri sti cs : RCI wil h 3 leelh (apomorphy): BOlhr ABC o rtcn forlll ing an 
obluse angle opening pos tcriorly (apolllorphy?). Bothr B somelimes miss ing apolllorphiea ll y 
in ad ult s : Abd V with I pair o f BOlhr D (plcs iolllorph y). somelimes present only in Ist insta r 
(apomorphy): Abd V included in small abdomen (pies io lllorphy): Anl IV longcr than rn 
(p les iomorph y); anlennac c lbowed be twecn Ant 1II and IV (ples iolllorph y); prclarsll s wit h I 
pair o f se tae (plcsiomorph y); sacs 01' VT long and warty (apomorphy). 

Therc are 2 subgroups 01' the Sminthurida (;:; subfamilies) which differ in several charac-
lcri slics (ßETSCI-I 1980: 148): 

Sphyrothceinac Bc tseh. 1980: 1 pair o f ncosminthuro id selac, an tcnnac rat he r shon. 
dens wi thout or with only fcw (al most 6) antcrior setac. apex o f muero asymmetri ea !. 
Abd VI in males wi th I pair 01' shon spines rescmbling A pp. an .. 

Smint hurinac scnsu ß ctsch. 1980 : ncosminthuroid sc tac rni ss ing. antennac long. dcns 
wil h many (9 - 15) antcrior sc tae. apex o f mucro symmctri ea!. malcs wilhout spines rc
sC l11b ling App. an. 

Thc genus SOllghaica Lascbikan. ß ctsch & Dallai , 1980 takcs an inte rmediate pos iti on 
betwcen thcsc subgroups; it combines 3 pa irs of ncosminthu roid setac and o nly fcw ante rior 
dens setac wit h the remaining charac tc ri sti es of the Sminlhurinac. 

Dcscription 

The Smint hurida are small io large animals: the tolal length of adult s ranging frolll 0.7 10 
nead y 4 mlll . The pigmenta tion vari cs from whitc to dark brown 01' black: spots 01' diffc rcnt 
colours are often mixed togcthe r. The large abdomen generally stre tches from TIl 11 to Abel 
IV (BETSCI-I 1980: 14) and is usually globular. Thcre arc shon er branehed lraeheac in the 
hcad and in hi gher evolved gellera branched tr<lcheae are also prcsent in the large abdomen 
(BETSCH 1980: 22). Most gcnera o f the Sphyrothecinae show a spccific nUl11be r of vcsicles 
on the thorax (Fig. 4 17). The se lae are generally long and sometimcs modifi ed ill to thiek 
spines alld maerochaetae on the head apex and largc abdo mcn, 01' are shorl, stout sp ines 
(so me Sphyrotheeinae. Figs . 417. 4 18). Most gencra have 4 pairs 01' BOlhr: ABCD; B anel D 
may be miss ing in adults and ABC o ften form an obtusc angle opcning pos tcri orly. The 
segmenta l pos ition 01' the BOl ln is di scussed by BETSC I-I & WALLER 1989: 26. The App. 
an. are direc!ed IOwards !he anus: they are usua ll y long anel simple. but mayaiso bc broad 
and thin (SpC/l/t!osm illrllllrtls. Fi gs. 444. 452). 1 pair of ncosminthuro id setae is prescnt in the 
Sphyrothcci nae and 3 pairs in SOllglzaica. 

Thc eyc-patehes usua ll y have 8+8 olllmatidia, C and D o f which o ftcn bcing smal1e r than 
the othe rs; thcy may be reduced 10 5+5 0 1' 0+0 in Disparrlzopalires and Pararrhopa!ires 
rcspec tive ly. On thc head apex, 1 01' more pairs of cuticular ves ic les may be prescnt. In a few 
genera, there is 1 pair of shon , ci liated postantennal se tae (Fi g. 434). T he mandibul ac and 
maxi llac are a lways o f the normal chcwing type. Ant IV is longer Ihan III and the wholc 
anten na is c lboweel bc twcen Ant J]j anel IV. 
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Ant n and m may show macrochaclac (Figs. 399, 400). An! IV is clearl y subscgmclllcd in 
thc Sminthurinae and orton undi vidcd cr wcakly subscgmcntcd in thc Sphyrothccinac. 

Thc subcoxa rn genera lly has I sllart distal se la, sOlllcti mcs 2, sha n and la ng, in thc 
subadu lt and adu lt (Fig. 426a). Trochanter rn, cxccpt in Smillflwrtls and SpatlffosmillllJ/frlls. 
has 1 postcrior spine (Fig. 413). Femur I has I or 2 poste riorly curvcd ante rior selac, and in 
thc Sphyrothcci nae femur m may havc I poslcrior blullt cr so ft spine (Fig. 4 13). The tibio· 
tarsi have spat ulate di stal sclne in Riclwrdsitas, Spa(ufosmil/lhllrtls (Fig. 447) , and Smilllhlf o 

rus sylvesrris (USA), and always have 1 pai r 0 1' prclarsaJ setac. Thc claws often havc 11 tun ica 
and I pair c f basal and latera l duplications with teelh 0 1' fringes (pseudonyehium, Figs. 40 1, 
447). The empodial fil aments may be fine. !hiek, 0 1' miss ing. 

Thc VT has long and wa rt y sacs; thc apiea l naps generally bcar 1 pair, the eorpus SO IllC
ti mes anolhcr pair of SClae in subadults and aduhs (Hg. 42301). The Rel has 3+3 teelh. The 
se tae of de l1lcs arc usually normall y shaped, some mny be spine like. the anterior setae occur 
in ei the r low (at most 6: Sphyrolhecinae) or high numbers (9 - 15: Sminthurinae). Thc apcx 
o f Illuc ro is asymmctriea l (Sphyrolhecinae . Fig. 42 1) 01' symmctriea l (Sminthurinae. 
Fig. 424): Ihe poste rior edges are s l1100lh 01' variously toothed : a seta is prcsent or nbscnt. 

The c ireumanal setac in fe ln:llcs nre 1110difi ed only in Spol//!osmilltllllrus. Seeondary sex
ual diffe rences have bee il observed in Riclw rdsita.l' (males with small dorsal selac) ancl 
Smilltllllrtls (papiJlate cuti cula 0 1' male genital area): in the Sphyrothecinac Ihe males possess 
I pai r of s mall spines resembli ng App. an. 

Most species are ineomplete ly know n and , as in othe r groups. only the abundant species 
have been studied under di fferent aspcc ts. 

Biology 

The spceies 0 1' the Smint hllrida are rare to abundant. Thcy live o n the soil or in litte r 
(Sphyrothccinae) 01' be long 10 Ihe atl11obios and li ve in all strata from the surfaee o f litter to 
thc trces (Sminthurinae). The Sphyrolhccinae us ually nced a mo ist habitat. thc Sminthurinac 
li ve in a ll habilats fro m humid woods to dunc vegetation though nOI in true ly wet loealities. 
In somc genera of thc Sphyrothecinae. s l11all particles 0 1' dctritus from the soil sti ck to the 
cuti cu la. There are 3 cave rniculous speeies (Disparrhopalile3' plltrizii. Capraillea lIIargillota. 
Lipothrix fllbbock i, MASSOUD & Tl-lrBAUD 1973: 154). The sperm is transfe rred by 
spermatophores withoul a complieated court ship behaviour, bu t it is unknown in mosl gcn
e ra . The species feed on fu ngi, algae, pollen grains. plant deb ri s. and seI dom on Ii ving plant 
ti ssue. Thc latter arc damagcd by Ihe large species SlII illtllllrllS viridis whcn introduced over
seas. The mos t bio logiea l data 0 1' a Symphyplconan Collcmbolc. thcrefo re, are presenl from 
th is species. 

Key 10 Ihe genera 01' Ihe world 

Sminlhurida Brelfcld, 1986 

Ncosminthllroid sctae prescnt , dcns with 0 - 6 ante rior se Utc 2 

Ncosminthuro id set ac missing. dens with 9 - 15 antc rior setae (S minthurinac Bctsch, 

1980) 8 

2 1 pair of neosminthuroid sctae; apex 0 1' mucro asymmetriea!. inner 01' bmh posterior 
edges often eoarsely scrrale (Fig_ 42 1, Sphyrolheeinae BeISeh, 1980) 3 

3 pairs of ne05minthu roid sclac: apex of Illllero symJ11ctrieal , pos tc rior edgcs 511100l h 
SO llghaica La5ebikan. BCIsch & DaJlai. 1980 

type species: SOllglwico l1ige riana Lascbikan. Belsch & Dallai , 1980; Nige ria 
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Sminthurida 

Bothr 0 prescnt. A m IV always subscgmcntcd, Th II with 0 1' without vcsic les (see 
Fig.4 17) 

Bothr 0 miss ing (execpt in 1 st instar). Ant IV wüh or without subsegments, Th IJ al-
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4 

ways wlth vesicles (Fi g. 4 17) 6 

4 Th J] withoUI vcs ic lcs Sphyrotheca Börncr, 1906 (p, 2 11 ) 

type species : Sminrhlfnls mulrl!asciwus Reuter, 188 1; Finland 

Th U with vcsic les 5 

5 Th U with I pair of ves iclcs. an terior o f largc abdomcn with scvera l spines 
Parasphyrotheca Sa lmon. 195 1 

typc spccics: Parasphyrorheca magnificara Sa lmo n, 195 1; SE As ia 

I-lead latc rally and Th 1I with rows o f small ves ic les. an terior 01' large abdomen with I 
pair 01' long spines AJrosmiulhurus Dclamarc Debouttevillc & Massoud. 1964 

type spccics: AJroslIIillrhlll'll.\' gladiaror Dclamare Dcboullcville & Massoud, 1964; An
gola 

6 (3) Bothr B prescllt in adult s, An t IV subscgmcntcd. Tita wlth on ly straight apical selae , 
fcmur I wi th I curved antcri or sela Lipolhrix Börner, 1906 (I'. 184) 

type species: Sl1Iillrllllms Illbbocki Tullbcrg, 1872; Swcden 

Both r B miss ing in adult s 7 

7 Ant rv subseg mentcd. Tita wi th only strai ght apica l se tae. femur I wi th I c llrved anle-

8 

9 

rior se ta Paralipotllrix n. ge n. (I'. 187) 

type species: NeoslIIilllllllrus nataficills Ell is. 1974: Spain 

Ant IV undi vided 01' wcakly subsegmented. Tita with I cllrved apical se ta (Fig. 4 19). 
femur J wi th 2 curved anteri or selae Neosmillthurlls Mills, 1934 (p. 187) 

type specics: Smillfllllrtfs c/l r visefis Guthric. 1903 : USA 

( I) Trochanter m with normal posterior sela 

Trochantcr m wilh poslc rior spine (Fi g. 4 13) 

Tita wilh only pointcd distal sclac 

9 

10 

Smilltlllfrus Latre illc, 1802 (I' . 188) 

Iype species: POl/lira viridis Lillnaeus. 1758; Europe 

Tita wilh also spatulate di stal seine (Fig. 447) 
Spatlilosmilltlllll'lIS ß ctsch & Bctsch-Pillot , 1984 (I' . 204) 

typc species: Sl1Iimhl/rtls lesnei Carl , in Dcnis. 1925: France 

10 Head fro ns wilhout poslantennal setae 

Poslantellilal se lac prese lll (Figs . 398, 404) 

11 

Allacllla Börncr, 1906 (r. 174) 

type spec ics: Poc!um fllsca Lillnacus, 175 8: Europe 

11 Allt m without very la ng and thick selae 12 

Ant IU wi th 3 - 5 long, thi ck se tae (sec Fig. 400) 

12 Tita IJ and IJ] with only pointed distal sc tac 

Tita [J and m each wilh I spalu late di stal se ta 

15 

13 

Ric/llirdsitas Betsch. 1975 

type spcc ies: Riclw rdsiws lIajtae Bctsch. 1975; Madagascar 
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13 I-lead and large abdomen wilh onl y normal setae 14 

I-lead and large abdomen with spines Pararr/lOpalites Bo net & Tcllcz, 1948 

type species: PararrllOpafites aJlops BOllet & Tcllez, 1948: Mexico 

14 C laws 01' normal form. dens with 9 amerier setae, poste rior edges 01' muero with small 
teeth Disp"rrl/Op"liles Stach. 1956 (p. 182) 

type specics: Parrhopafircs parri:. i i Cassagnau & Dclamare Debouttcville, 1953; Europe 

All claws with cavity (Fig. 41 2), dens with 13 anlerior sClae. poslerior edges 01' mllcro 
with eoarsc tecth Cis;lItirlIs Dallai. 1970 (p. 183) 

type speeies: Gisil/I/I"/fs Il utlatcstai Dallai. 1970; haly 

15 ( 11) An tennae shorte r than body. Ant IV with at mos t 18 subsegments. c1aws with or 
withoul IUn ica 16 

Antcnnae as long as or longer than body. Am IV with 20 - 40 subsegmenls, claws 
always wi thout luniea Tem eritas Delamarc Dcbollllcvillc & Massoud, 1963 (p. 2 12) 

type spccies: Smilllhlll"//s /Ilacrocems Denis , 1933; Costa Riea 

16 Am IU with long, thiek sctae on ly in basal 1/2, large abdo men antcriorly wilhoUL very 
long selae. claws always wilh tu niea Caprai"ea Dall ai. 1970 (p. 178) 

type speeies: Smil/ t/wl"//s echillClIlIS Stach, 1930; Spain 

Am U1 wi th long. thiek setae in basal (4) and di stal 1/2 ( I), large abdo men aillenorly 
with very long setae, cluws somclimcs with tllniea NovoklllialJlw Salinon. 1944 

Iype specics: Novokarialll/a cll/lllllyxa Salmon, 1944; New Zealand 

Remarks: The above definilion of Ihe genus Porarrh()p{/lile.~ mainl y fo ll ows BETSCH ( 1980: 148): :l 

revision. however. is needcd. 

Smilllhl/l"If.'i .'iy! vesrri.'i from N Amcri ca has Til a with cspecia ll y spmul ale selae and may belong 10 a 
separate genus di fferent from Sp(l l/l !o.mril1l/lfll"/I.f (BETSCH & BETSCI-I-PI NOT 1984: 79). 

2 

NO! included in thi s key are: 

AUJtro.wrillrlllfrllJ Delamare DcboliHevill e & Massolld. 1963 (= j uveni le. 8 0thr D slrangcly 
stout and cHiate: it may belong to the Sminthurinae. BETSCH 1980: 150). 

Cordoba io Sim6n. Bach & Gaju. 1986 (= Copraillca. see below). 

Diagnosis or the Palacarctic gcncra and specics 

Genus A lIllCl1Ill ßörner, 1906 

Kc)' to the Palaearctic specics 

All outer selae of dens long and of normal form 

2 - 3 prox imal 01' these setae very shon kOre{/lI11 Yosi i & Lee, 

All long postenor selae o f dens pointed, dens with 15 anterior selae gll/Jica (earl. 

2 - 3 o f these posterior setae knobbed. dens with 13 anterior SClae 

2 

1963 

1899) 

f llsca (Linnaeus. 1758) 
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Diagnosis or thc genus 

A gcnus 01' the Sminlhurill<le. Hcad apex anel Jarge abelomen with long , rough. anel o rt e n 
blunt setac . Large abdome n posteriorly with I pair o f lenge cuti c ular g lands Cxccpl in Ist 
insta r. Eye·patc hes with 8+8 o rnrnatidia. Pos tanlennal se tae presenl. Antennae shortcr Ihall 
body. Basa l 1/2 0 1' Am D1 wit h about 5 la ng. thi c k SClae. Ant IV wilh 12· 15 subscg I11 cnl s. 
Trochnnle r m poste riorl y with 1 spine. Tila di slally with onl y po il1lcd sc tae. C laws withoul 
cavily. Dc ns anterio rly with 11 . 15 setac. inncr setae o f normal fo rm. Quter celge o f I11l1c ro 
smooth. inner sen'ate; scta prcscnt. 

Occ urrc ncc: Ho larctic. 

Desc riptions o f the gel1us: BÖRNER 1906: 183, STACH 1956: 216, ßETSCH 1980 : 167, 
NA YROLLES 1994: 151. 

Type spccies: Pod ltralltsc(I Linnac us. \758. 

Diagnosis 01' the Palaea n :tic spccics 

A!I(lclIIa!ltsc(I (Linnacus. 1758) (608) 

Syn.: Podllra lmca Linnacus, 1758 (608) 

SmYl/r/HtniS bllskii Lubbock, 1862 (43 1) 

Sl1Iillfhurtis !IlSCIIS Tu II berg. 187 \ ( 144) 

Sphrrolheca slachi )C<1I1 I1 Cl1 o t, 1957 (405), GISIN 1960: 294 

nec SlIIil/r!lIIrl1S !I/SCIIS Schätt. 1893 a (6) (= AI/ac/Jw dllbi(l , GREENS LADE 1977: 
250. Ce lllra l Africa) 

Smil1r!Jl/rtlsfilsclIs Guthrie. 1903 (53) (= Al/aclI/a p/lrpurescells . CHRIST lANSE N 
& BELUNGER 198 1: 1195) 

AII(lcm(l !usca Stach, 1966 (2 16) (= A!!aclI/a purpl/ rescel1s. CHRISTIANSEN & 
ßELLlNGER 198 1: 11 95) 

Allacllla{lIsca Dall"i , 1970 (475) (= AII"cl/'" galliea, DALLA1 1973: 568 ) 

Tota l Icngth up 10 4 111 m, males smallc r. Colour more 01' less dark browil. heae! orten paler: 
head anel boely seI dom cOlllp lete ly white . !-lead apcx and large abdomen with long. rough 
setac. Posterodo rsa l glands o f large abdomen with nat cuti cular o rifi ces. Eyc·patchcs with 
8+8 o llll11at idia, D sma llc r than the o the rs. Pos tantcnnal sClae short anel th ick Wilh rine apical 
scrrations (Fig. 398). Ant n with 3 shon ventral setne: Allt 11 and m cach with 5 long. thi ck 
setae (Fi gs. 399. 400). Ant IV with aba tlI 15 subsegments . C laws broacl , with large tuniea 
anel long, serrate pscudon yc hia, inne r 100lh miss ing: onl y Emp m wi th toolh. all Emp with I 
pair of ariea l point s. filaments acuminate, lengl h = c laws (Fig. 40 I). VT with 2+2. Re! \Vith 
4 setae. All oute r se tac or ele ns of normal le ngth. 2 . 3 long pos terio r se tae knobbce!. forll1ula 
cf antcrior setac 3,3 .3 ,2. 1 ... 1. proximal anlerior sela ve ry s ilo rt . Inne r ccI gc 0 1' IllUcro coarsc ly 
serrate, outer s l1100 th with 1 basa l anel I ap ieal rau nd too tl1 ; seta prescllL App. an. la ng, 
nattc ncd. ti p poinlcd allel with coarse tce th (Fig. 402). 

Propo rtions: Le ngth of an lcn nae : heae! diagonal = 1.2. Ant I : n : ITI : IV = I : 2.7 : 2.5 
: 4.2. De ns : IllUcro = 2.6. App. an. : Ill11Cro = 0.6·0.9 . 

T ype loeality: Not dc fined. Europe. 
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398 Postanlcnnal sela (after ELLIS 1973) 399 AJH n (a ßcr NAYROLLES 1994) 400 Anl J[J (a fter 
NAYROLLES 1994) 401 e lnw:md Emp J (after STACH 1956) 402 App. an. (a fter EL LI S 1973). 
Figs. 403 ·405 Allac/11a galliclI (after ELLIS !!)73): 
403 Protmding OIilke of abdominal gland 404 DilTcrcnl shapcs ofpostuntcnnnl seine 405 App. an. 
Figs. 406 • 408 Caprajnea bremondi: 
406 Colour pattern (after NAYROLLES 1993) 4073 Selac I - 3 offurc.:t base (orig.), 407b App. an. 
(after SIMON, BACH & GAJ U 1986) 40& Olher colour rauem (a fter (i\S rN 1960). 
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Oeeurrence: Ho lareti c; in the Palaearcti c only in Europe, NW Afri ca (TI-l[B AUD & 
MASSOUD 1980: 543). ancl Portugal. the Azores (GAMA 1986: 44), in Ihe Nearetic in 
Canada (Quebec. Pare de Gaspsie. SN IDER, pers. cOnlm .). The record from E Russ ia (STE
BAEVA 1976: 126) cO llccrns S1I1illtfll/ms \!ariega!l1S Tu 11 berg. 1876 (29), the identity 01' 
wh ich is uneertain (di seussion by LA WRENCE 1966: 5 18). 

Biology: A. !lIsca is a coml11on species which li ves in mo ist fores ts allel bushes near the 
so il in liILer, on dead wood, and in the low vege tatio n from the lowlands up to thc timbcr 
line (FRANZ 1945: 126. NOSEK & VYSOTSKA Y A 1973: 5 1). It al so c lilllbes on !ree 
trunks (wh ilc feeding o n a lgae during moist weathc r. BAUER 1979: 165) alld occurs in 
nes ts of small mammals (NOSEK & VYSOTSKA YA 1973 : 36) ancl in caves (!rog loxene, 
RUSEK 1972: 63). Winte r is passed in thc cgg stage (VOLZ 1989: 95). Sperm transfer, 
reproduetion (LEMOINE 1883 : 483. MA YER 1957: 503). and its pho rc ti c Aeari were de
scribed (\VALDORF 1974: 363), and several ana lyscs 01' ccophys io logy have bee il publis hcd 
(summary by BETSCH et al. 1980: 77; ZIN KLER & RÜSS BEC K 1986: 123, EISENBElS 
1989: 376.390. ZL'I KLER & PLATTHAUS 1996: 443). 

Speeies dese ri pti ons: General: STAC H 1956: 2 17. JEANNENOT 1957 : 405 (on ly males), 
ELLIS 1973: 170 (eompared with A. gallica), NA YROLLES 1994: 154 (mainly chaetotax y). 
General anatomy: WTLLEM 1900: 56. 190 1: 653. Morphology and ccophys io logy 01' juve
niles : BETSCH & VA NN IER 1977: 124 . Central nervous sys tem: BRA UNER 198 1: 259. 
Ovary: KRZYSZTOFOWICZ 1967 : 298. 1977: 8 1. Structure and deve lo pment 0 1' spcrma to
phorcs: SCI-ILIWA 1965: 445. Ultrastructurc o f: cuti cula, DALLAI 1974: 3 13: ommatidia, 
PAU LUS 1974 : 126; postantennal se la. ALTNER et aJ. 1970: 263; antennal sensill a, scveral 
papers by AL TNER et a l. , the lates t 1988: 173, 1989: 199. Gencli c d iffcre ll ces to A. gallica : 
FANClULLI et al. 1994: 73. 

Rcmarks: Sincc Ihi s spec ies is ralhcr conunon and large. il has becil so ort cn 51mlicd Ihal only a rcw 
papers could bc nOlcd abovc. 

Tbc colour variclie5 wcrc givcn scpa ralc namcs, whkh are nol rcpca lcd hcrc (scc STACH 1956: 
222). 

AI/acilla gallica (CarI , 1899) (7) 

Syn.: SlIlintflIlrllS ga l/icHs Carl , 1899 (7) 

Smt'llr/wl'l/s PIIII ClCI tllS Lucas. 1846 (255) scnsu Dcnis. 1933 (306) n. syn, 

Al/acl/la ! lIsca Dallai. 1970 (475). DALLA I 1973: 568 

Total Icnglh up to 2. 7 111m. Background eo lour yc llowish whitc with morc 0 1' less b lack 
pigment; head o rten, body somctimes palc. Pos lerodorsa l glands 0 1' large abdomcn witll 
promi nent orifices (Fig.403 ). Postantennal sctae sho n but s lcnder and po inted with fine 
apieal scrrations (Fig. 404). Anl n wi th 3 sllon vcntral Sclac (scc Fi g, 399); Ant n wit h 3. 
Ant m with 5 long, tlli ek sclae. Ant rv wit h abOlt! 13 subsegments. All Emp or only Emp Ul 
with 1001h. A ll pos teri or se lac 01' dens pointcd, formula of anterior set ac 3.3,3.2.2, I, I, 
proximal an terior se la of normal ICllgth . In ner edgc 01' IllUcro coarsly serral C, outcr cd ge 
smooth or di sta lly waved: sela prescn!. App. an, long, nattcned, apica lly ro unded, and di stal 
1/2 fi ne ly scrrate (Fig, 405). All olher charactc ri sti cs as in A./lfsca . 

Proportions: Lenglh 0 1' antennae : hcad diagonal = 1. 6 in fcmales, 1.7 in males. Ant I : II 
: III : rv = I : 2.2 : 2.6 : 5.6 (6,3 ) in females (and ma les). App. an. : mucro = 0.7. 

Type localit y: NW France, Eure. Lyons- la-ForeL 
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Occurrcncc: Wund S Europe and N Africa (POINSOT 1974: 124); in Europc from thc 
Nelheriands (ELLIS. sec below) and Swilzerland (CARL 190 J: 274 , GIS IN 1948 : 5 11 ) 10 
the W Mcditcrrancan ((rom Grccce und Albani a wes twards. POfNSOT. sec abovc. PEJA 
198 1: 75); 110 \ rcporl cd (rom Spain (JORDA NA Cl al. 1990: 23), not conrirmcd far Portugal, 
lhe Azores (GAMA 1992: 45). 

Biology: A. ga/liell prcfcrs warm climates where it occurs near thc so il in liller. on dcad 
woad, and in thc law vegetation. It has been collcclcd togclhcr with A. !usca in dune va lleys 
(I he Nelheriands, ELLlS, sec below) and oceurs up 10 1400 m ahilude (I1aly, Apuanc Alps, 
DALLAI 1970: 475). A gallica has a larger range of hab itat prefcrenccs than A. ! usca 
(FANCIULLI cl al. 1995: 25). Reproduelion was also deseribed (BETSCH.PINOT 1977: 15, 
1980: 13). 

Speeies deseriplions: GISL\! 1948: 5 10 (abdominal glands), ELLIS 1973: 170 (general. 
compared Wi lh A. [I/sca), DALLAI 1974: 3 13 (culieula), DALLAI & CALLAIN I 1979: 45 
(analomy 01' pylorus), NA YROLLES 1994: 154 (general , mainly chaelolaxy). XUE cl al. 
1994: 144 (ultrastructurc o f trachcac). FA NCIULLI CI a l. 1994: 73 (gcnctic difffcrcnces 10 
A. filsca). 

Remarks : Smill llwl'//J {WIICUIfIU from N Africa (see above) may be a juveni le of A. g(l!liC(/. 

Allacllla korealla Yosii & Lee, 1963 (14) 

Tota l length up to 2 111m in females, 1.5 Illlll in males. Colour Illore or less brown or PUI'

pli sh blue, !lead sometimes white (L leucocephala Yosii & Lee, 1963 (15 ». I-lead apex and 
body with long. rough, and sli ghlly blunt setae. Posterodorsal glands 0 1' large abdomen with 
ci rcular, f1at orifices. Eye-p,lIches wi th 8+8 olllmatidia. Poslantennal selae slender wilh 
rounded apex, distal 1/2 rinely ci liale. Ant TI and m each wilh 4 long, l!lick selac. Ant IV 
wilh 12 subsegmenls. Claws broad, with large tunica and long, serrate pseudonychia, inner 
loolh SO ll1eti llles preselll: Emp broad with toolh. fi lamcnts acuminatc, length > cJaws. 
Proximal 2 - 3 outer setae 01' dens "ery shorl , all poslerior selae pointcd, formula 0 1' anlcrior 
selae 3,2,2,2, 1 ... 1, proximal anlerior sela very shor!. Inner cdge of mucro with 12 rou nd 
leclh, outer sl11oolh; sela preseill. In females, circumanal set ac sa', sa 1, and sa3 (scc Fi gs. 29, 
30) vc ry shor!. App. an. long. distall y broadencd and ciliate. 

Proporti ons: Lenglh 01' anlennae : head diagonal = 1. 5. An! I : TI : IJ] : IV = 1 : 2.6 : 2.6 
: 5. Dens : Il1Ucro = 2.2. 

Type localil y: Korea. He-In Temple. 

Occurrence: Known only frolll ihe Iype 10calil Y. 

Genus Cllpra ill ell Dallai, 1970 

Syn.: Cordobo;a Sil116n, Bach & Gaju , 1986 (303) n. syn. 

Kcy to the Palacarctic species 

Flirca base wilh only aCllll1inate setae; App. an. branchcd (Fig. 4 10) 
lI/argi/!a(O (Schölt. 1893 ) 

Furca base with 2 pairs of Ihick, blunt spines (Fig. 407a); App. an. thick, se talike 
(Fig.407b) bremondi (Dclamare Dcbouttcvillc & Bassot, 1957) 
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Diagnosis 01' (he genus 

A genus 01' the Sminthurinae. Hcad apcx and large abdomen with sho n and lang spines 
rcspcc ti vcly. Large abdomcn posteriorl y without largc cu ti cular glancl s. Eyc-palchcs with 
8+8 o mmatidi a. Postantcnnal set ae miss ing. Antcnnac shorter than body. Basal 1/2 o r An! m 
with abou t 4 or 5 long. thick setac. Ant IV with 15 - 18 subsegmcllts. Trochanter m posteri
o rl y with 1 spine. Tita di stally wirh on ly po illlcd setae . Claws witllout cav ity. Dens antc riorly 
with abollt 13 setac. Postc rior edgcs 0 1' mucro se rratc: seta prcsent 0 1' mi ssi ng. 

Occurrencc: W Palaearcti c. 

Desc riplions 01' Ihe genus: DALLAI 1970: 52. 1972: 220. BETSC H 1980: 168. NA Y
ROLLES 1993: 5 1. 

Typc species: Smimllllrtls ech;I/(/(/{s Stach, 1930. 

Rcmarks: This ge nus has becll separated from Smilllill/r//s main ly by reason of (he Clit icular struc
lurc. Thc gell us CordolJaia is synonymous with Capraillca since it s type species. CordolJaia IJcmbc:.a
rellsis. shows the same chacIOlaxic charac leristics as Capraillca brcmol1di. 

Diagnosis 01' the Palacarctic spccics 

Capraillea brelllolldi (De lamare Debouttcville & Bassot. 1957) (80) se ll su Nayro lles. 1993 
(53) 

Syn.: SI1I;WllllrtlS brelllom!i Dclamare Dcboullcvillc & Bassot. 1957 (80) 

Sm il1 tl!llflls sp. Ga l11 a, 1959 (28). GAMA 1961: 38 

Cordobaja bembe~a rellsis Si1l16 n, Bach & Gaju, 1986 (305) n. syn. 

Total Icnglh up 10 1.2 mm in fcmales, 0.75 1llJ11 in males. Background eolour whitc or 
yc llow, large abdomcn wilh dark purpIe pi gmcllt in va rying patchcs and slripes. or eom· 
ple te ly da rk: head wi th purpIe frons and anlell ll ac. smnll abdomcn pnle (rigs . 406. 408) or 
pigmcl1led. I-lead apcx wilh 3 or 4 pnirs o r spincs. Large abdomcn with lo ng. straight. rough. 
and abmptl y po imcd spines and wit h normal selac. Distal part of AI1I 11 wi th 4 short. do rsa l 
selae; Am III prox il11ally with 4 lang. thick scwc. All! IV with 15 - 17 subsegments . Tita I -
UI wi lholl t seta la (sce Figs. 23, 242). Claws wi th tu nie<!. inner and basal ouler too th . and 
shon , sc rrate pscudonyehia; Emp wil h 1001h , filamcnts thin and aeum illale. Icnglh of Emp I 
ami n > elaw. rn < claw. VT with 2+2, Rel wit h 2 sclac. Selac 2 and 3 0 1' furea base as Ihi ek. 
blun l sp ines (Fig. 407a. sec Fig. 19). Inncr sctae 01' dens SpillClikc, formula 01' anterim sei ae 
3,3.2,2.2. 1.1. Both edges c f IllUcro densely senale; scla mi ss ing. App. an . long. thi ck. sc· 
talike. and SJ1100th 0 1' rough (Fig. 407b). 

Proportions: Lenglh 0 1' antennac : hcad di agonal = 1.8 . Ant I : U : III : IV = I : 2. 1 : 3.3 
: 8.3 in bOlh sexes. Dcns : mllero = 2. 8. App. an. : IllUcro = 0.9. 

Type 10calil Y: Portuga l. Madeira. Quicmadas. Caldeir5.o Verdc. littcr 0 1' U lllrEtS. 

Occurrc ll cc : Also co llcc tcd from eontinental Portuga l and Spain (S IM 6N CI al.. sec abovc ; 
JORDANA el a l. 1990: 37 : NAYROLLES. scc above). former Yugos lavia (e. g. CVIJ OVIC 
1973: 53). "nd Albania (PEJA 198 1: 67). 

Biology: C. bremOl1di li vcs in warm. humid habi tat s Ilear thc so il in littc r and moss. 
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Species desc riplions: GAMA 196 1: 38 (Emp. App. an.), DALLAI 1972: 2 17 (culi cula). 

Rcmarks: C. bremol1di (from Portu gal. Madeira and cantinenta l. cx co ll. DA GArviA ASSALINO 
and from Spain. cx col l. NAYROLLES) and C. ucmbewrclIJis (b lcachcd fcmale Iype. cx col l. S IM6N) 
show {he same chaclotaxic charnc tcrislics (orig. obscrv.), the cala ur pattern diffcrs bctwccn populations 
(sec Figs. 406. 408). 

Caprainea lIIargillara (Schölt , 1893 b) (25) SCIl SU Nayrollcs, 1993 (57) 

Syn.: Sminrhllflls lI1argillo1lls Schölt, 1893 b (25) 

SlIIillfhllrtlS eril1 Qce //s Böme r, 1903 ( 165) n. syn. 

Sminrll/ll"/ls echil/otl/s Stach. 1930 (72) n. syn. 

Caprail/ea echil/ora Dallai , 1970 (52) 

TOlal lcnglh up 10 1.4 mm in fcmalcs. 0.7 !TIm in males. Background eolour dirt y \Vhi!c 10 
pale blue, large abdomen pi nk to rusty without di st inct pattern (e. IIIC/rgillara ) or with black 
via let irregular longitudi nal and cross stripes (e. echil/Qra. Fig. 409). Head apex with stout 
setae and 2+2 spines. Largc abdomcn with la ng, straig ht , rough, and abruptly pointcd spi nes 
and with normal se tac. Distal part of An! LI with only sctac of normal Icngth; Ant [[I wil h 5 
long. thick sclac. Am IV wi th 15 subscgmcnls. Tita I - IlJ with sela la (sec Figs. 23 , 242). 
Claws wi th tunica, inncr toolh. and clca rl y scrratc pscudonychia: Emp with too th. filaments 

acußlinalc. length ~ claws. VT with 2+2. Ret wi th 2 setac. Set ae 2 and 3 of furca basc sc
talike (orig. observ .. sec Figs. 19. 407a). Inncr seI ac of dcns spinc likc, formula o f alllc rior 
sClae 3.3.2,2.2. 1, 1. 8 0th edges of l11u cro denscly serrale; sela prescllI or missing. App. an. 
lo ng, slcnder, d ista l 1/3 branehed (Fig. 4 10). 

Proportions: Lcngth o f antcnnae : head diagonal = 1.9 in females, 2.1 in males. Ant I : 11 
: m : IV = 1 : 2 : 3.3 : 8.6 - 9.3. OCHS: mucro = 2.4 - 2.8. App. an. : I11U Cro = 0.8. 

Type localil y: Swcdcn. Upland. Skok loslcr. bushcs. in moss :.md on dcad branchcs. 

Oeeurrence: Europe, exeept the 1110 51 northcrn regions. and Algcri a (CASSAGNAU 1963: 
199). 

Bio logy: e. mQrgillmQ is widespread. but usually rare. and li ves in wann, humid, or wel 
fores ls and meadows where il oceurs in thc soil, li uc r. and moss. It was found up to 1700 J1l 

(U krainia, the E Carpalhians. in nests o f small mallllllals, NOSEK & VYSOTSKA Y A 1973: 
5 1). It is lroglophi le (MASSOUD & THrB AUD 1973: 155. DALLAI & MALATESTA 
1982: 190. GAMA 199 1: 177). 

Speeies dese riplions: AGREN 1903: 167 (App. an. ), STACH 1920: 210, 1956: 235. 252 
and Table XXXI (colour pattem). LAWRENCE 196 1: 157. NOSEK 1962: 341. DALLA I 
1969: 248. 1970: 50 and 1972: 217 (culi cula). PO INSOT, BALAGUER 1976: 1239 (sper, 
malophore). 

Remarks : C. echillaw is synonymous wi th C. marg illala sinee the ehaetotaxy is identica1. onl y the 
colour pattern is different (sec DUNGER 1977: 179). Sl/JilllllllrtlJ er;lIaceliS from haI)'. S icHy. is sy· 
nonymous with C. 1/I(I/"gil1(1/(I sinec thc dorsal setae are identi eal and the pigmclltat ion resclllblcs C. 
ech inalll (sce DEN IS 1925: 209). 
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Figs. 409 - 4 10 Caproinea f1Iargbwta: 409 ColoUT p::ltlem (aOer GIS I"N 1%0) " 10 App. an. (:IOcr 
NilVROLLES 1993). 
Fi g. 411 Disparrhopalires p(lrri=i~ claw and Emp 111 (aOer DALLA I 1970). 
Fig. ,112 Gisi/J III·II.~ lila/ales/aL cbw with cavity, seen from :l!1terior (a lkr NA YROL LES 1993). 
Fig. 413 Uporhrix gellera l. trochanter ;md femur 111 w ith Illod ified posteriur sel;lI: (arier BETSC H 
19RO). 
Fig. 41 ,I l.ipOlhrix bernll /'di, sp ine and normal sCla of largc abdomcn (alk!' CASSAGNAU 1 %8). 
Figs. ,11 5 • " 16 !, ljJOrhrü i/alica. 
,11 5 Spine amI nonna l sela of large abdomen: spine enlargcd (;Iner CASSA(j NA U I96H) 4 16 Spine 
wilh cllTllprcssed lip. latem! V;C\\' (orig. from types). 
Fig. 417 Uporhrix IlIhhocH vcs ic les :md dorS::l! setae of !arge ahdomen (afler BETSCH 19RO). 

18 1 
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Genus Dispa,.,./zopalites Stach, 1956 

Kcy. On ly I spccics: DispalThopalires p(/frizii (Cassagnau & Dclalllarc DcboUllcvil1c, 
1953) 

Diagnosis 01' the genus 

A genus 01' thc Slllinthurinac. Hcad and abdomen with only normal selac. Largc abdomen 
postcriorly wi tllOut large cuticu la .. glands. Eyc-palches each with 5 - 8 ollllllaticlia. Postan
tenna! selac missing. Antennac sltorter (han bady. An! m \V il h only normal selae. Am IV 
with 12 subscgmcnts. Trochanter IIJ posteriarly \Vilh I spine. Tita distally with on1 y poinlcd 
selae. Claws without cavil)'. Dcns anteriorly with 9 selac. inner seI ae 01' norlllal form. Postc
rio l" cdges 01' Illucre fi nely scrrale; sela miss ing. 

Occurrcllcc: SW Europe. 

Descriptions of the genus: STACH 1956: 63. BETSCH 1980: 168. 

Type spccies: Pararrhopalites pard, ii Cassagnau & Dclamare DcbOUltcvillc. 1953. 

Diagnosis 01' the single spccics 

Dispal"/1lOpaiites parrizii (Cassagnau & Dclamarc Dcbollttcv illc, 1953) (144 ) 

Syn.: Pararrhopalires patrizii Cassagnau & Dclamare Debollttcv ill c. 1953 ( 144) 

TOla l Icngth up 10 I mm . Colom almosl complclc ly wh ite. cyc-patches dark bille. large 
abdomcn somct imcs with faint do rsa l pi gmclll. Tita long. slcnder. C laws with 6 - 7 inncr 
tccth. Illniea. or wcak ly serralc pscudonychia: Emp broad with scvcral [celh. fi lamcnts 
mi ss ing, Icngth < claws (Fig. 4 11 ). Rel wi lh 2 sc tae. Formula o f antcri or sClac 01' de ll s 
3,2,2, 1 ... 1. App. an. long, th iek, scta likc. Olher characlcri stics as ment ioned for gCIlUS. 

Proportions: Lenglh of antennae : hcad diagona l = 2.4. Ant I : 11 : U1 : IV = I 1.1 : 2.2 
: 7.5 . Dcns : 1l1 11 cro = 2.5. App. an. : Ill11Cro = 0.75. 

Type localily: Not defincd; eo ll cctcd from cavcs in 5 Francc, h a ly, and Grcccc (Crclc). 

Oeeurrencc: Also known from othcr caves in Francc alld Haly (DELAMARE DEBOUT
TEV ILLE & BASSOT 1957: 82. DALLAI 1970: 150) and from caves in contine",al G reece 
(DELAMARE DEBOUTTEVfLLE & BASSOT. see above). Great Britain (S England. 
GOUG H 1972). Spain (the Canar)' Islands. Tenerifc, GAMA 1988: 85). and Portugal (Ma
deira and the Azores, DELAMARE DEßOUTTEV rLLE & BASSOT. sec above. GAMA 
1992: 45). It has bee il co llee ted ill Ihe catacombs 01' 51. 5lephan's Cat hcdral. Vienna. Austri a 
(CHRISTIAN 1999), and from open air habitats in S !tall' (isle of Salina, DALLAI 1973: 
567) and Gennan)' (North Rh ine-Westphalia . nea r Cologne, SCHLEUTER 1985: 154, and E 
of Bann. AI·IRENS 1989: 60,6 1). 

Bio logy: D. parrizii is troglophilc (CI-IRI5TI AN, sec above) and hygrophile (DA LLAI & 
MALATESTA 1982: 190). In Gcrmany il !las becn co llectcd in a rorest and from grass land 
and fi elds (sec abovc). 

5peeies deseriplions: DALLAI 1970 b: 149 (cuticula. hiswry 01' d istri bution), 1970 e: 472 
(cuti cula. c law) . 

Remarks: The spcc imens from Vienna and ncar Colognc have been re-cx~lInincd (orig . obscrv.). 
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Genus Gisillurus Dalla i, 1970 

Key. On ly I spccics: Gisilll/I'l/s lIIalareswi Oallai. 1970 

Diagn osis of the genus 
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A gcnus 01 Ihc Smmlhul JI1,\C Head and abdomen with normal setac. Largc abdomcn pos
Icriorly wilhout largc Clltinl1 ar g lands . Eye-patdlcs wilh 8+8 ommatidia. Pos lan lcnnal sctac 
mi ss ing. Antennac as la ng as body (?). Am rn with onl y norma l sClac. Ant rv wi th 15 sub
segmcnts. Trochantc r III postc riorly with 1 sp inc. Tila di sla!\y wilh only pointcd sClae. 
C laws wil h cav ily (Fig. 4 12). Ocns anlcriorly with 13 SClac, inncr set ac of normal form . 
Poslcrior cdges of mucra coarsly sc rrate; scla mi ss ing. 

Occurrcncc: W Mcdilc rrancan. 

Descriptions 01' the genus: DALLAJ 1970: 467, Il ETSC I-I 1980: 170, NA YROLLES 1993: 
51 (genera l, Illain ly chaetotaxy). 

Typc spccics : Gisil/uI"/Is lIIalareswi Oallai. 1970 . 

Diagnos is of the single s pec ics 

Gisillltl"lls ma lares/ai Da!\ai. 1970 (469) 

TOlal lenglh up 10 0.85 111m in fcmales. 0. 75 111m in malcs. Co lour almost complc lc ly vio
leI with few pale nrens. Eye-pntches mlher smal!. Subsegments of Ant rv e longa te. Tiln long. 
slender. C lnws brand wit h cavity o pcning amcriorl y. scvcml inner teeth. IUn ica. large o utc r 
IOmh. and only posteriorl y wi th long. scn'atc pseudonychin (Fig. 412); Emp broad with 2 
weak tceth , fi lamcnts short 0 1' miss ing. length < c laws. VT with 2+2, Re t \V ith 2 setac. For
mula o f anterior se tae 0 1' elens 3.2.2,2.2. 1, 1. App. an. long, sClalikc. Olher charac!e ri sli cs as 
lllen ti oncd fo r genus. 

Proport ions: Length 01' antennac : head diagonal = 2.3 in fe l1lales, 2.4 in males. An! J : 1.I 
: m : rv :;:: I 1.7: 3. 1 (4) : 8.5 ( 11 .3) in fCl1lales (a nel malcs). Dens : I1lU cro:;:: 3. 

Type 10ca li ty: Italy. T li scany. Apllane Alps. Mt. Fora lO. so il. 

Occurrencc: Also found in Ita1y al olhe r si tes in the Apuanc Alps (DALLAI 1970: 469) 
and in the islc 0 1' Montec ri slo (DALLAI 1976: 512). in Francc (Corsica and caves in S 
France, POlNSOT-Il ALAGUER 1978 : 186. IlETSCI-1 1980: 170 rcspccli vc l)' ), Spai n 
(Catalonia , NA YROLLES. sce below: the Canar)' Is lands. GAMA 1988: 85), allli Greece 
(cavc in Crete, IlETSC H 1980: 170). 

Bio logy: G. II/C/lafesta i lives in forests in thc so il. litter, 1110SS, and in o thcr low vege tati on. 

Specics descriptions: DALLAI 1970: 474 (cuticula), NAYROLLES 1993: 5 1 (gcneral. 
mainly chaetotaxy 01' ma les) . 

Remnrks: Same speeimells have been co llec tcd whi ch luve still langer anl cnnac and sli ghl ly lh ic k
ened seine of head apex: Ihey may bela ng 10 nnother. new spec ies (Frnnce. Pyrc nces-Oriclllnlc. lviI. 
Canigou at 800 m altiludc. ori g. obscrv .. leg. MERTENS). 
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Genus Lipolhrix ßörncr, 1906 

Syn.: Sphyrorheca Stach, 1956 ad partcm 

Delatheca Salmon, 1964 ad partc l1l 

Kcy to the Palacarclic spccics 

Largc abdomen \V iril slcndcr, rough spines (lcngth ;::: mucro) (Figs. 414. 4 I 7) 2 

Largc abdomen with shon, stout spines, Icnglh < cJaws (Fig. 4 15) 
ita/fell (Cassagnau. 1968) 

2 I-lead apex wilh anteriorly protmding vcs iclcs: large abdomen antcriorl y with lang 
median alld short lateral sp ines, spines o f 3rd rQ\V also orten shortcr thall those o f I SI 
and 2nd ro\V bem" rdi (DELAJvIARE DEBOUTTEVILLE, 1954) 

Ycsiclcs of hcad apex not protnld ing antcriorl y; large abdomen antcriorl y \Vith spines 
of rat her uniform Icnglh (Fig. 4) 7) /ftbbocki (Tullbcrg, 1872) 

Diagnosis 01" lhe genus 

A genus c f Ihe Sphyrothccinae. Head apex with vcs icles. Head apex .md large abdomen 
witil shor! , stout spines. Th f1 with I pnir o f vesicles (Fig. 4 17). In adult s. Bothr A and ß 
short, C la ng, D missing. Ant IV with 5 • 7 subsegmellls. Trochanter 1lI posteriorl y with I 
spine. Femur I anterio rly with 1 curved seta: femur m posteriorl y with I soft. apically curved 
spine (Fig. 4 13). Tita d istally with on ly straight setac. Dens ante riorl y wi th 3 ... 1 setae. 

Occurrence: Wand SW Palaearcti c. not confi rmed for the Nearcti c (CHRISTIANSEN & 
ßELLlNGER 198 1: 11 78 and pers. CO llllll .). 

Descriptions of the genus: BÖRNER 1906: 183. BETSCH 1980: 152. 

Type species: SlIIilltlwms llfbbocki Tullberg. 1872. 

Diagnosis of the Palacarctic spccics 

Lipothrix bem ardi (Dei am are Deboutteville. 1954) (3 15) 

Syn.: Sphyrotheca bem ardi Delamarc Deboutteville, 1954 (315) 

De!atheca berllardi Salmon, 1964 (609) 

Lipothrix l/lbhocki Cassagnau. 1968 (250) ad partc l11 , 11 . syn. 

Lipothrix Ilfbbocki ßretfeld , 1975 (302) ad partem. n. syn. 

Lipothrix l/l bbocki Dallai & Martinozz i. 1980 (4 1) n. syn. 

Total Icngth up to I mm in females. 0.7 111111 in males. Background co lom 01' head and 
body ye llow to pale brown; dark brown to violet pigment only laterallyon large abdomen. in 
males darker lhan in females. Head apex with I pair of large. anteriorl y protmding vesicles 
and wi th short. stout . ralher S11100 1h. ami blu nt spines o f differe nt length. pair 3 0 1' dorsal 
head.back la nger than pairs I + 2 (sec Fi g. 17). Largc abdomen wit h stout . cylindrical. rough 
spines, apically cut and broadened (Fig. 4 14). and shor!er, blunt , spinelike and few very 
shart, b1unt setae (sec Fig. 417); anterior spines 0 1' ro\V 1 . 3 of di rfcrcnt length: median sctaC 
01' row l and 2 about as long as mucro. lünger than lateral spines and longer than the single 
pair 01' row 3. ratio o f spines o f 2nd: 3rd ro\V up 10 2 in fema1es. up 10 4 in males. Eyc
patches with 8+8 o mmalidia. C and D sm aller than the othcrs. C laws wilh weak pseudo· 
nychia. Other charactcri slics as in L. lllbbocki. 
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Proportio ns: Lcngth o f antcnnac : head d iagonal = 1.4 in fem ~l.!cs. 1.5 in males . A nt I : [J 

: m : IV = 1 1.5 : 2 : 2.8 (3 .2) in females (and males). Dcns : Illuc ro = 2.3 in fcmales. 2.5 in 

males. App. an. : Illue ro = 0.9. 

Type loea li1 y: Algeria. sandy beach of Miramar ncar Stora. 

Occurrence: A lso co Jlected in Spain (S ierra Be rmcja), h aly (Tuscany). and S Austri a (S 
Styria) (CASSAGNAU, DALLA I & MARTINOZZI , BRETFELD respectiye ly, see aboye). 

Biology: Except in the type locality, L. bemardi has been fou nd in moss and litte !" unde r 

various trees. It is the rmophile. 

Species descriptions : BETSC H 1980: 152 (eyc-patches each wit h 4 0 1' 5 o llll11atidia. thc 
o ri ginally described ciliale se lae of the head are artifacls), DALLA I & MARTI NOZZI 1980: 
40 (setae and sp ines of large abdomen). 

Remarks: The dcscription above is based on or ig inal observations of the specimcns frOIll 114I Iy and 
Allstria . The spec imell s from hal y have al ready beeil recogni zed as L. bCI"I l(lrdi by the pale coloU!" and 
the anteri orly protrudi ng vesieles of the head apex : the laHer eh"racter was weil figllred in the origilw l 
dcscri ption. The head vesieles and the shon spines of the 3rd row of the largc abdomen "re "I ready 
obse rvab le with low magnifi cati on. A reduction of the number of ommatidi a (original descriplion and 
13ETSC H. see "bove) h" s not been confi rmed. The type was no t available. 

Liporh rix italica (Cassagnau, 1968) (249) 

Syn: Sphyrorheca iralica Cassagnau, 1968 (249) 

nec Liporhrix italica Da 11 ai & Marlinozzi. 1980 (40) (= Liporh rix lllbbocki) 

Total length up 10 0.8 mm. Colour more or less marblcd dark b lue. Dorsa l spines of head 
and spines and setae o f large abdomen ve ry short. o lhe r setae of normal Icngth. Head apex 
wilh short, s tout , smooth spi nes. Largc abdomen with short. stout. blunl , ami apically com
pressed sp ines (Iength < c1aws), wi th la nger. spinc li ke selae (Iength abou t 2x stout spines), 
and fcw s mall. b lunt selae (Icngth < stout spincs) (Figs. 4 15. 4 16. see 4 17) . Othe r charac
tc ri sti cs as in L. Illbbocki. 

Proporti ons: A nt I : n : III : IV = I 1.5: 1.8 : 2.5. ])ell s : l11u c ro = 2.8. App. an . : I11U Cro = 
1.1. 

Type locality: \t aly, Prealpe Veneti , Racoaro. Mt. Spitz. up to 930 III on limes tone. 

Occurrcncc: A lso found in Hungary (Börzsöny Mts .. al 200 and 350 III alti tude. DUNG ER 
1975: 26. re-exam.). 

Biology: L. italica is thermophile (CASSAGNAU, sec above). 

Re marks: Most of the abovc <.Icscripti on <lnd Fig. 416 are orig in al observati ons from 2 types . 
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LipOlhrix Illbbocki (Tull berg. 1872) (33) sensu SLaeh. 1956 (21 0) anel Nayro lles. 1993 (48) 

Syn.: SllIimlllll'llS lubbockii Tul1bcrg, 1872 (33) 

SlIlimh/ll'l/s poppe; Reuter, 188 5 (21 4) 

SlI1il/(/lI/rtls luberClilatl/s Lic-Pcttcrscn. 1898 (5) 

Sphyrotheca (Lipothrix) Illbbocki Börncr. 1906 ( 183) 

Sphyrorh eca /lfbbocki Linnanicmi , 19 12 (3 10) 

Lipothrix italica Dallai & ivlarlinozzi. 1980 (40) n. syn. 

ncc Lipo/htix I/{bbocki Cassagnau. 1968 (250) ad pancm (= Lipothrix bel'l1ardi) 

Liporhrix II/bbocki ßrctfeld . 1975 (302) ad partcm (= Lipolhrix be l'l1ardi ) 

Lipothrix I/l bbocki Dallai & ivlaninozzi. [980 (4 1) (= Liporh rix bemardi) 

Total Icngth up 10 2 Illlll . Background eolom whili sh wi Lh more or Icss blue cr black violet 
pigment ; head apex orlen with dark median slripc. Head apex with sha n. stout , anel rou2h 
spincs, pair 3 of dorsa l hcad-back shon cr than pairs I + 2 (sec Fig. 17). Large abdomcn \V~h 
stout, cyli ndriea l, rough spincs, apicall y cut alld sometimcs slightly broadened (lcngth ~ 
mucro), a lso with blun t, spine like setac, as we il as few very short , b lu nt setac; ante rior 
spi nes of rows I - 3 of rat her uniform Icnglh (Fig. 4 17). Small abdomen with normal seIac. 
Eye-patchcs wi th 8+8 omll1ati dia, D smalle r than the othe rs. Claws broad with inner toolh , 
largc wnica, and c iliate pscudonychia; Emp shor! and smooth. fil aments Ih ick, lcngth > 
claws. VT wilh 1 + I . Rel with 4 selac. Dens with few setac, formula of alll cri or selae 3 ... 1. 
proximal anlcrior se la very short. Inner cd ge of ll1ucro coarse ly sen·alc. oute r Sll1ooth: sela 
miss ing. App. an. long. sctal ike, curved, ;md find y eiliatc. 

Proportions: Lcnglh o f antcnnae : hcacJ diagonal = 1.2. Am I : n : m : rv = I 1.7: 2.3 
: 3. Dens : I1lUcro = 2.7. App. an. : Il1UCrQ = 1.1. 

Type loca lity: Sweden, coniferous rorcst ncar Uppsa la. 

ü ccurrenee: Europe; al so known from Portuga l. Madeira and thc Azores (GAMA 1959 : 
38, 1992: 47 respeelively), alld N Al"ri ca (A1geria and Morocco. J-l AN DSCI-lfN 1925: 172, 
TI-I03 AUD & MASSO UD 1980: 544 rcspcc Li ve ly). 

Biology: L. Il/bbocki is CO llllllon but usually occurs in low number5. lt li ves in fores ls fro m 
10wJands 10 subalpinc habit at s near Ihe 50il in moist lille r. müss , o r on dead wood, in thc 
Mediterranean al so in dryer habi tat s together with L. ben wrdi, and in nes ts of small mam
mals (NOSEK & VYSOTSKA YA 1973 : 36, I-IRIVNA K 198 1: 363). lt was found ul' 10 

1850 m altiLude (France, Lh e Pyrenees, CASSAG NAU 196 1: 2 11 ). Adu lts have only been 
co llected in summcr (BOCKEMÜHL 1956: ISO), thüugh SO me specimcll s were ex tracted 
from frozen moss and humus in S France (juveniles? Mt. Noire, CAS SAGNAU 1965: 356). 
1t moves slowly Iike amite , springs se ldom (L1 NNANIEM I 19 12: 3 11 ), allel is lroglophile 
(MASSOUD & Tl-llBAUD 1973: ISS) 0 1' Lrog loxcne (SC I-IULZ 1994 : 128). 

Specics deseripLions: DALLAI 1970: 42. 1974: 3 13 (c uL icula). DALLAI & MART I
NOZZI 1980: 40 (seLae and spines 01' largc abdomen). ßETSCl-l 1980: 152. 
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Genus Neosmilltllllrlls Nlills , 1934 

Kc)'. On ly I Pa laearc ti c species: Neoslllillf/I//I'/{S //Iimbi/is (Yosii , 1965) 

Not l11emioncd here : Neoslllillrhlll"lls lIaralici lls Ell is. 1974 b ( 131) (;:: ParalipOlhrix lIa · 
rafida n. gcn .. see bclow). 

Diagnosis of thc gcnus 

A genus of the Sphyrotheeinae. Head apex and large abdomen with sho rt. stout spines. Th 
J] wi th I pair of vcs ic lcs. In adu lts Bot hr A shor!. B mi ss ing. C long. 0 miss ing. Ant IV 
undividcd or with traces 0 1' suturcs. Trochantcr 111 poste rior ly with 1 spine. Femur I anlcr i
orl y witb 2 curvcd sclac. fcmur III postcriorl y wi th I soft sp inc. Tila di sta lly wil h I hori zon
ta lly curved se ta (Fig. 4 19). Oens ante riorly wil hout 0 1' with 1 ... 1 setac. 

Occurrence: E Palacarct ic. Ncarc ti c. and Tropics. 

Desc ri ptions of the genus: MILLS 1934: 98. ßETSCH 1980: 150. C HRIST IANSEN & 
ßELLIN GER 198 1: 11 83. 

Typc specics: SlIIilltlllll"llS clfrvise tis Guthrie. 1903. 

Diagnosis of tltc single Palaearct ic spccies 

Neosmillr/wl"l/s lIIimbilis (Yosii . 1965) (52) 

SYI1 .: Liporhrix mirabilis Yosii. 1965 (52) 

On ly fcmales known. Total length up to 1 111m . Colour compJctcly Illott led blui sh black. 
s l11 all abdomen palc. c Xl rcmitics dark bluc. I'lead apex with shon , spalU lale or cylindrica l. 
irregu larl y scrrate spines. Largc abdomcn wit h short. fanlike spincs (Fig. 4 18). anel normal 
sctae. Small abdomen wi lh normal setae. Eye-patches wilh 8+8 01l111latidi a. C laws broad 
with large tuniea and ci li ate pscudonychia: c laws I and LI wil h inner 100111. U1 ortcn wilhoUI: 
Emp short and smooth. fil aments I anel 11 lanceolate. IJI thin. lenglh > claws (Fig. 4 19). Rct 
with 4 setae. Oens with few sc tae . anterior setae miss ing. Inner edge 0 1' mucro coarse ly scr
ratc. outcr smoOlh with indcntat io n: SCla miss ing (sec Fig. 42 1). App. an. la ng. smooth. tip 
truncate and minu tcly ci li atc (Fig. 420). 

Proport ions: Length 0 1' alll cnnac : head diagonal ;:: 1. 1. Am I : 11 : 111 : IV ;:: 1 1.7: 2.5 
: 3. Dcns: mucro = 2.7. 

Type 10calil Y: Not dcfined. Japan. Kyoto. Daimonji . anel Ehimc. Oh nogahara. 

Occurrencc: Known only fro rn Japan. 

Species desc riptions: YOS II 1976: 238 (Iabntln). GREENSLADE & GREENSLADE 
1983 : 650 (s ti cky cuticul a: but thi s species was not confinned fo r Australia. GREEN· 
SLADE. pers. CO I11I11 .). 

Gcnus Paralipothrix n. gen. 

Kc)'. O nly I Palacarctic spec ics: P{/m/iporhrix !/awlic ia (Elli s, 1974 b) 

Diagnosis of the genus 

A genus of the Sphyro thccinae. Head apex and large abdomen with short. stout spi nes. Th 
o with 1 pair 0 1' ves ic lcs. In adult s 8 0thr A and C present , Band 0 miss ing. Ant IV with 4 -
6 subsegmenls. Trochantcr 111 poste riorly with I spinc. Femur I ante riorl y \Vith I curved seta, 
femur m posterio rl y with 1 ap ica lly curvcd sp ine. Tila di sta ll y wilh o nly straight setac. Dcns 
amc riorly with 3 .. . 1 se tae . 
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Occurrcll cc: Mcditcrrancan. 

Type spccics: Neosl1Iintllllrl/s Il{/wlicius Ell is, 1974 b. 

Dcri vatio nominis: This nc\V genus is namcd arter its rcscmblancc 10 LipOIhrix: (he gender 
is fe minine. 

Rcmarks: Paraliporhrix di ffcrs from Lipotllrix by thc miss ing HOlhr B . It di rrcrs from NeO,fIll;l/ rJIII 

w s. as alrcady statcd by ELLIS (sec abovc), in Ilmt femur I has only I cUfvcd antcrior sela li nd thc Tit a 
huve strai ght di stal seine inslcad of I curvcd sela cach. 

Diagnosis or lhe single Palaearctic spccics 

PartlJipothrix lIara ficia (Elli s. 1974 b) ( 13 1) 

Syn.: Neosmil/tlll/rlls naw/idus Ellis. 1974 b ( 13 1) 

Total Icngth up 10 1.2 Olm in fcmulcs. 0.7 Olm in males. Main calouf blackish blue, bad)' 
dorsally wilh more or less paler spots. "entfally dark or pale; head apcx pale with dark I11C· 

dian stripe, extremities completely bille er with pale spots. !-lead apcx with shon , truncale, 
al1110s1 S11100Lh spincs. Largc abdomcn with shon , tnlllcatc, rough spincs, o rtcn apieally 
broadened, al so wi th shoner. slender, blunt spinelike setae, as wc ll as few ve ry s l11<1l l, blllnt 
SClae. Small abdomen with normal selac. Eyc·patches wi lh S+S ommalidia, D smallcr Ihan 
the others. Claws broad wi lh inner 100111 . large tunien, and serra le pscudonychia: Emp shon 
and smooth. ril alllcnts Ihick. length > claws. VT with 1 + I . Rel with 4 setae. Dens with few 
selac, fo rlllu la of anterio r setae 3 ... 1. Inner edgc o f Illuero coarscly se rrate. outer smooth : 
SCla missing. App. an . long, curved likc a thiek sela. and apieally e iliale. 

Proportions: Lenglh of anlennae : l1ead diagonal = 1.4 in bOlh sexes. Ant I : IJ : III : IV = I 
1.5: 2. 1 : 2.6 (2.9) in fe males (and males ). Dens : mucro = 2.4. App. an. : mllcro = 1.1. 

Type 10calilY: Spain , Balcaric Islands, Ibiza. near Santa Eu la lia undcr PillllS halepellsis on 
Erica and Rosl1Iarill/ ls. 

Occurrence: Also co llecled in S France (Var), N Spain (Nava rra), and N\V Afri ca (Alge
ria, Wi laya Blida: Morocco. be tween Bab Azhar and Bab Boudir) (o ri g. observ .. leg. v. 
TSCHlRNHAUS. ARB EA. and MERTENS respeeli vcly), and in Greece (Rhodes and C rcle. 
ELLIS 1974 e: 138. 1976: 32 1 rcspecli vely). 

Bio logy: P. l1awlicia li ves in the low vegctation and on the soil. il occurs in i\florocco (see 
above) up 10 1500 111 altilude. 

2 

Genus Smilllhllrlls Latrcillc, 1802 scnsu ßctsch & Bctsch·Pinot, 1984 

Syn.: Rhopaforhrix Sehöl! , 1927 (34) 

Key tn the Palacarctic spccics 

Poslerier edges 0 1' mucro smoolh or wav)' 

One er both pos te rior edges 01' IllUcro sen'ale 

Mucrona l sela presenl 

Mucronal seta miss ing 

2 

16 

3 

11 
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3 Dorsal sidc o f heacl and abdomcn with dark band (Fig. 427) 

4 

5 

6 

O nly Abd VI with 3 dark spots 

Colour Wi lh olher or withollt da rk pattcrn 

Body Wilh bille or violet spots 

Body wilh olhcr colours 

Abd V wilh 1 + I setae abovc 8 0thr D (sec Fi g. 426b) 

Abd V with 2+2 setae above Bothr D (Fig. 426b) 

Subcoxa III wi th 1 short , di sta l seta (see Fig. 426a) 

Subcoxa m with 2 (sho rt and long) di stal se tae (Fig. 426a) 

IIIC1CII!cUIIS Tö mösvary. 1883 

bOWIl/ellsis Nayrolles. 1995 

4 

coemlells Strebe i, 1938 

5 

6 

9 

7 

8 

7 Fernora II and 111 wilh proximal seta (p4 in Fig. 22), Til a !TI row p: 7 se tae, VT with 1 + I 
se tae virid is Linnacus, 1758 

Fe rnora n and UJ without prox imal seta (p4 in Fig. 22), T it(\ III row p: 8 se tae, VT with 
2+2 set ac bOl/ rgeoisi Nayro llcs. 1995 

S VT wi lh 1+ 1 setac, App. an. short (::;; 1/2 Ill ucro). claws withoul or wi lh small tunica 

9 

IIIllltipullctC/rlls Schäffer, 1896 

VT with 2+2 sClae. App. an . long (> 1/2 Illucro), c laws wil h large tunica 
l/igro/llC/CIl/C/IIIS Tu ll berg. 187 1 

(5) Inner se tae o f Tita m lo ng. Ihiek.. and acumi nale 

Inner sc tae 0 1' Tita III la ng, thick, but abruptl y poinled 

10 

pC/rdalil//fs Belseh. 1977 

10 VT with I + I setac. Abd V wi th 2+2 long setac above Botin D (A 1 ;? A2. sec Fig. 3 1) 
hispan;cus Nayro lles. 1995 

VT with 2+2 setae, Abd V wilh 1 + I shor!. 1 + 1 long setae above Bothr D (A I < A2, sce 
Fig. 3 1) lellCOl1lelalllls Nayrolles, 1995 

11 (2) Pseudonyehia 01' c laws shorte r than 1/2 claw 

Pscudonychi a o f c laws longer than 1/2 claw 

12 

15 

13 12 

13 

14 

80lh poslc rior edges of rnucro sllloo th 

8 0th poslerior cdges 01' mucro wavy (Fig. 433), App. an. apica lly c iliale 

II1l1scico/lIs 8 ctsch. 

App. an . sctalikc. Ant IV with about 2 1 subscgments wall/grell; Stach. 

App. an. rat her short and smooth. Am rv witll about 17 subsegments 

C laws slcndc r, e law m wil h wcak inner toolh 

C laws broad, c law 1lI wilh di stinc t inner 100111 

s{(Ichi Belseh, 

1977 

1920 

14 

1977 

15 ( 11 ) Claws wilh tunica. A pp. an. long (> 1/2 mucro) 

\VlIla;i Uchida, 1948 

bOllrgeoisi Nayro lles. 1995 

lIIulriplIllcrarlls Schäffer, 1896 Claws without tunica, App. an. sllort (::;; 1/2 Tllucro) 

16 ( I) 8 0th posle rior edgcs of mucro sc rratc. a ll posle ri or SClac o f dens pointed 17 

Inller cd ge 01' mucro serratc, aute r STlloolh: dens wilh 2 knobbcd pos lcrior seI ac 
lIIe/anol/orus Uchida. 1938 
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17 Mucronal sela as lang as mucro 18 

19 

abc i Yoshii, 1992 

sermlalfls Börner. 1909 

ghilarovi Stcbaeva, 1966 

20 

Mucronal sela dist inctl y shane!" [han mucro 

18 App. an . setalikc. long, and Silloo th 

App. an. sho!"!. stOllt , and smooth 

19 C!aws wilh tunica 

C!aws wilhout [liniea 

20 App. an . smooth , lllllCr Q with many 5111a11 (ce lh SerrtllOlIl ll c rol1atl/s Grinbcrgs. J 962 

Arp. an. disla ll y sen'ale, Ill11CrO with rcw. coarsc teeth cogsol1;:.ovi Bctsch, t 977 

Rcmarks: Thc Iwo spccics somctimcs Jacki ng Ihe mucronal sela. S. bo//rgeoi.d and S. /JIl/llipl/l/ cw 
llH , appear in Ihe kcy twiec. The variab il ily of Ihe chaclOIaxic charaClcrist ics and of thc tunien Ina y not 
allow Ihe idcntification o r single spcc irncns with ccn ailllY. Geographi ea l differences within thc spccics 
are unknown except for an observation o f Ihe App. an. in S. viridi.L see belo\\'. 

Not inc ludcd in thi s kcy are: 

Sminflw l"lu collel1.fis Selga. 1966 (nom. nud. ) 

SminflwruJ crillaccus Börner. 1903 (= Capmillca /lJargill(/({/. sec above) 

Smillflllll"lls lI/agficiallll5 Cvijovic. 1985 (ineornpletcly dcscribcd) 

SlIIilllllll/"/lJ lIIarmorelfllJ Lattc\. 19 18 ( incomplcle1y dcscribcd) 

Smimlllll"lH PlIlIC/(lfUJ Lucas . 1846 in Dcnis. 1933 (= AlIacm(/ g(l/lic(I, see abovc) 

Smillfhl l/'lH seXP"IICtaII/S Bck kcr. 1905 (may belang 10 /·/cfero.\·milllllllnu) 

Smill fl llll"lf.r varieg(llllJ Tul1 bcrg, 1876 (A nl ll almost as lang as Am 111. An! IV wit h aboul JO 
subscgmcnts. sec LAW RENCE 1966: 518) 

Smilltllll/"l/J variegflf lH Axelsan, 1903 (Til a with 3 spa tulalc selae. sec BETSCH & BETSC H
PI NOT 1984: 79). 

Diagnosis or the genus 

A genus of the Smimhurinae. I-lead apex anel large abdomcn genera lly wilh long and 
rough selae, Large abdomen posleri orly witholll large cut icular glands. Eye-patches with 8+8 
ommatidia, D smalles l. Postantcnna l se lac gencrally prcsent , shorl. pointcd. and cil iatc 
(Fig. 434). AtltCnll aC shorlcr than body. Basal 1/2 of Ant m with 3 - 5 long, th ick setae (see 
Fig. 400). Anl IV wi th 14 10 aboul 20 subsegmcllls. Trochante r m posteriorly with 1 normal 
sela. Tita distally wi th only poinled sctae. Claws without cavily. Dens anteriorly usually with 
15 setae, inner setae of normal form. Posleri ol' cdges of mucro Sl11ooth , wavy, 0 1' serrate; se la 
prescnt 0 1' miss ing. Circumanal sclac in femal cs of normal selal form: App. an. generally 
lang. sClalike. Malcs wi lh cuticular papillac around genital opcn ing. 

Occurrcnce: Holarctic: in thc Southcrn Hcmisphcrc int roduccel in reg ions with tempcratc 
c1imatcs. 

Descriptions or the genus: LATREILLE 1802: 72, STACH 1956: 224, ß ETSCI-I 1980: 
167, CHRISTlANSEN & ßELLINGER 198 1: 11 89 (inclusive Al/aclI/a ), BETSCH & 
BETSCH·PrNOT 1984: 71. NA YROLLES 1995: 2 15. 

Type specics: Podllra viridis LinnaclI s, 1758, Börner, 1906. 
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Rernarks : Many of the species formerly placed inlo the genus Smil!llwl"I ls have been placcd wilhin 
01 her ge nera or were incomp lctcl y desc ribed, the names of th ese are Ilot repeal cd here (see STACH 
1956: 237 . SA LMON 1964: 590). As parti al ly shoWIl by NA YROLLES ( 1995: 2 15). a re-exam ination 
of the chaetotaxy is needed. 

Diagnosis 01' the Palacarctic s pccies 

Smint/IHI'/Is abei Yoshii, 1992 ( 107) 

Tota l Icngth up 10 1. 5 mm. Background co lour brown ish mOHlcd with b lack pigmcnt 
large abdomen only brown , Abd V wi th 1 pair o r pale spots. Head apex with 2 pairs or 
s lighlly thicker sclac. Large abdomen with lang, smooth setac. Pos tanlcnnal sela short. Ant 
IV with 18 subsegmcnts. C laws wi th tu ni ca, wcak inncr looth. and mcdium long, scrratc 
pscudonychia; Emp wi th small tOO II1 , all filamcnts short, length < claws. VT with 2+2, Ret 
with 4 se lae. Formul a 01' an terior se lae 0 1' dens 3,2,2,2 .2.1.1. Both cdgcs 01' mucro se rrate; 
sela present (Icngth = mucro ). App. :In. long. th iek, curved. aClll11inatc. anel smoo l11 , 

Pro port ions : Lcngth 01' antennae : head diagonal = 1,8. Anl I : [I : 111 : rv = I : 2.5 : 5 
12.5 . Dens : mucro = 5. 

Typc locality: Japan, Wakaya mi1, Kushimoto, Ohshima. 

Occurrcnce: Knowll only from the type localily, 

Bio logy: Ju vcniles werc abundant in winte r. 

Smillt/llIrtiS bourgeoisi Nayroll cs. 1995 (22 1) 

Tota l length up to 2.5 Il1ITI in fcmales, 1.4 mll1 in males. Colour pa le 10 dark brown with
ou t purpie tints , pig ment fo rming spots 01' large r patches up to comple lc darkness. dark 
specimens with 2 mcdian bJack spo ts on Abd VI. Head apcx and large abdo mcn with lo ng 
se tac, Pos tantennal scta ra t he r long. A nt LI wi th 4 sil a n ventral setae. Am In proximal1 y with 
5 lo ng, rough sclac , Ant IV with 15 - 17 subsegmcnts. basa l who rl with 3 se tae (Fig . 422). 
Ante rior side 01' fc mora LI and IlJ witha lll proxi mal seta (p4 in Fig. 22), Subcoxa lIT with 1 
di stal sela (sec Fi g. 426a). Tita J]j wilh row p: 8 selac. C laws wit h tunica. inner 100th, and 
long. sen'ate pseudonychia; Ell1p I wi thouL. Emp 11 anel lrI with 100th , all fi lamcnts long. VT 
with 2+2, Rct with 4 sclae. Formula 01' ante rior set ac 01' dens 3.3.3 .2.2, 1.1, Both cdgcs 01' 
mucro smoot h; seta present or mi ss ing. Abd V with 1+ 1 se lae above Ba lln 0 (sec 
Fig, 426b), A pp. an. long, curved, poi nted. and smooth. 

Proportions : Lenglh 01' ante llnae : hcad diagonal = 2. An t I : 11 : 11J : IV = 1 : 2 : 3.5 : 8. 
App. an. : Jl1uc ro = 0.6, 

Type loca li ty: France, Hcrault, O largues , in thc vegetati on 0 1' a garriguc at 220 III altilude. 

Occurrencc: Known only from the type 10cali lY , 

S/JIintlll/l'lIs bozol/ lensis Nayro lles . 1995 (222) 

TOIal Icngth up to 1,9 mm in females , 1. 3 mm in males. Background coloU\' un iformly 
greenish yc llow, on ly Abd VI dorsa ll y with 3 black spots. Eye-palches small. Head apcx alld 
large abdomen with long se tac, Postantcnnal scta 01' mcdium length . Ant U with 4 shon 
ventral setac, Ant rll proximally with 5 long. rough se tac, Ant IV with 15 - 16 subsegmellts, 
basa l whorl wi th 4 se tac. Ante rio r sidc 01' ferna ra U anel [[f with proximal se ta (p4 in 
Fig. 22). Subcoxa m with 2 d istal sctac (Fi g. 426a). 
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418 419 

422 423a 

424 425 42Ga 

Figs. 4 J S - 420 Neosminf/lllrus mirabilis (=lflcr YOSII 1965); 

420 421 

/ .. , . 
, r 

I! 
r ' I ) , 

\ 1), 

423b 

42Gb 

41 R Dorsal spines und nomlal sclac orbrgc ahdomen 419 Curved disI:!) seta or 'lila, cbw, anel Emp I 
420 App. an. (aller yüSn 1965). 
Fig.421 Neo.ul/inthllY/ls clal'atlls, mucro (after ßETSCH 1980). 
Fig. 422 Smimllllrlls hourgeoisi, threc hasal seIne 01' An! IV, markcd hy arrowhcads (aller 
NAYROLLES 1995). 
Fig. 423 Sminfhul"Ifs bozolilensü (aller NAYROLLES 1995): 4233 VT with 2+2 setae 423b App. 
an. 
Figs. 424 - 425 Sm;ntJlIJrIls cogso/!Ulvi (aller BETSCH 1977): 424 Mucro 425 App. an. 
Fig. 426 Sminrllllrlls hüpaniclIs (aller NA YROLLES 1995): 
426a Leg 111, subcoxa with 2 distal setae and coxa 42Gb 2 selac abovc ßotltr D, Illarkcd by 
armwhcads. 
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Tila fll \~ilh row p:7 or 8 selae. C laws wilh luniea, inner 1001h, and se rrale pselldonych ia; 
EI.np I wllhoUI, Emp n and III with toot h, all fi laments long. VT wit h 2+2 (Fig. 423a). Rel 
wllh 4 selae. Fo rmul a of anterio r setae or dens 3.3,3,2,2. I, I. Both edges o r Il1U cro smooth; 
sela prcsenl. Abd V with 1 + I se lae above Bothr 0 (see Fig.426b). App. an. o r medi um 
lenglh, SIOUI, obliquely CU I, and dislally serrale (Fig. 423b). 

Proportions: Length or antennae : head diagonal = 1.9. An t I : n : 111 : IV = I : 2 : 3 : 7.7. 

App. an . : muero = 0.5. 

Type loealit y: France, A veyron. Montrozicr. Caussc COIll la l. in the vegetation on li lll e

slone at 620 ll1 a ltitudc. 

Occurrence: Also collected at a site ncar the typc locality (NA YROLLES. scc above). 

Smilltlw l"lIs coemlells Strebei, 1938 (260) 

On ly Iremale known. TOla l length 1.5 111 m. Background eolour ye llowish brown with 
b lue or viole l spo ts. Anl m proxi mally wilh long se tae. Anl IV wi th about 2 1 subsegmcnls. 
Claws withou t tuniea. wi lh inner tooth and rew lale ra l Ieeth: Emp I without toolh, Elllp TI 
and ILI wilh toolh , all fiJ ameIlls lo ng and spatu late, ICllgth > claws. ßOlh cdges o r muero 
wavy; seta present (Icngth = 1/3 mucro). App. an . short. Slout, and poill ted. 

Proportions : Lcngth o r antennae : head d iagonal about 1.5. Ant I : 11 : m : N = 1 : 1.7 

: 2.7: 6.7. Dcns: muero: 3. 

Type loeali ty: Greeee. the S Pe loponncs, environs o r Leonid ion, si te wi th TfIyml/s vulgo r ;s 

and PislOcio lemisc/ls. 

Oeeurrcnee: Known only from thc type loealily. 

Smill tlwl"I/s cogsoll zClvi Betseh, 1977 (72) 

Total lcngth up to 2.6 111 m in females, 1.7 111 m in malcs. Backg round eolour ye1l0w with 
violel pigment in I pa ir or large spots lalcra1ly on la rge abdomen and in rew sma1l spots on 
head <l nd thorax. !-lead apex wilh b lunl. large abdomen wilh long "nd finc ly serrate selac 
(Iength on abdomcn = mucro). Poslamenna l seta slcndcr. An t 11 wi th 4 short vent ra l se lac. 
Ant III proxi mally wi th 4 long setac. A nt IV wilh 19 subsegments. Claws withoul tu nica , 
with inner and weak, basal ouler looth. and short. smoolh pscudo nychia: Emp witb small or 
wcak lOolh. all fil aments shor!. length < claws. FormlI la o r anlcrior setae cr dens 
3.3.3.2.2, I , I. 80th edges o f Ill uero roughly serralC: seta presem (Iength = 2/5 mllero) 
(Fig. 424). App. an. sho rt. stout. po intcd, and distally se rrale (Fi g. 425). 

Proportions: Lcngth of antennae : head diagona l = 1.8 in femalcs. 2.2 in males. Ant I : Ll 
: m : IV = I : 2 : 3 (3.3) : 6.5 (8) in remales (and males). Dens : mucre : 2.7. App. an. 

: I11Ucro = OA. 
Type locali ty: Mongolia. Cent ra I Dist r .. steep :lnd stoll Y rive r bank al 1340 I11 alti lude. 

Oeeurrcnec: Also known from other localities in Mongolia (Centra l and Chentej Distrs .. 

BETSCH, sec above). 
Bio logy: S. cogsollzavi li ves on the so il o r steppe and fo rests up 10 1650 I1l altitude, and 

has also been co llected rro m a nest o r /vf ;crot/IS brellldti (8ETSCH. see above). 
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SlIIillfhllrtlS ghilarovi Stcbacva, 1966 (9) 

Total Icngth II p 10 I A mnl. Background calaur pink. viole! pigment in 1 + I longitudinal 
bands on [arge abdomen and a median band on small abdomen. [-lead apex and large abdo
men \Vi th leng and rough seIne (Iength on abdomen = 1ll1lCro). Postantcnnal sela short. An! 
m proxi mally wi lh 5 lang setac. An! IV \Vith 17 subscgmcllts. Claws with tunica and inner 
loolh: Emp with looth and l1Iamc l1 ts. Icngth 01' Emp 111 < claws. Rel wi lh 2 selae. Fonnuln of 
anterior setae 0 1' dens 3,2,2.2.2. 1. 1. 8 0th cdges of Illucro scrrate; sela prcscm. App. an. 
shart, stout, curvcd, anel Slllooth. 

Proportions: Lcnglh of anlcnnac : head diagonal = 2. An t I : 11 : In : IV = 1 : 2.4 : 3.4 
: 7.6. Dcns : l11uc rQ = 3.6. App. an. : 11l1lCro = 0.5. 

Typc localit y: S Russia, Kemerovsky Rcg., Wcst Sayan Mts. ncar Prokopycvsk. in ta iga 
with Abies and Popl/Il/s. 

Occurrcncc: Also found in S Russ ia, Tuva Reg. (S slopc of Tannu-Ola Mts., STEBAEV A 
1976: 126). 

Biology: S. ghilafOvi was a lways co llec tcd in mixed fa rcsls of Abies, L(/I'ix, and Pop/dl/s 
(STEBAEV A. scc abol'c). 

Smil/I/Illrus hispallicl/s Nayro lles. 1995 (23 1) 

Total Icnglh up to 2.3 111111 in fcmales. 1.6 111111 in males. Background colour nlsly ochre. 
large abdomcn vcntra ll y dark grecn or black. dorsally with dark or black spots form ing 
mainly 1 + 1 irregul ar, longitudinal , do rsalatcral bands. Head apex and large abdomen with 
la ng selae. Postantennal sela short. Ant n with 4 shon ventral selae, An! rn proximally wilh 
5 lang, rough setac, Ant IV wilh 17 - 20 suhscgments, basal who rl wit h 4 setae. An tcrior 
side of fcrno ra IJ and m witll proximal seta (p4 in Fig. 22). Subcoxa m with I or 2 di stal 
setae (Fig. 426a). Tita 111 wilh row p:7 er fcwcr sclac. Claws with tun ica varying. with inncr 
tooth and se rratc pscudonychia: Emp I without. Emp 0 and I1I with tooth. all fila mcllIs lang. 
VT wit h 1 + I . Ret with 4 setac. Forlllula of an tcrior setac 0 1' dens 3.3.3.2,2. 1.1. BOI h cdges o f 
IllUcro sl11ooth: scta presc llI. Abd V with 2+2 long selae abovc BOlhr 0 (ori g. observ.: 
Fi g. 426b: A 1 ~ A2. see Fi g. 3 1). App. an. shorl . stou!. obliquely cu!. and d islally scrratc. 

Proportions: Lcngt h of antcnnac : head di agonal = 1.9. Ant I : 11 : In : rv = I : 2 : 3 : 7.7. 
App. an. : mucro = 0.4. 

Type locali ty: Spain. Huesca, Pucrto dc Monrcp6s, short grassy meadow at 1260 m alt i
lUde. 

Occurrence: Also co lleclcd at other sites in Spain (Lcrida, Barcelona. Navarra, and 
Zaragoza. NA YROLLES. see above). 

Biology: S. hisptll/ic//s lives in the vegctation 01' dry habi tats. also on li mcstonc, up to 
1450111 altitude (NAY ROLLES. sec abo"c). 

SlIIilllllllrllS lel/COllle/wlIIs Nayro lles. 1995 (226) 

Total Icngth up to 2.3 111m in remales , J.8 111111 in males. Background eolour a lmost white. 
dark brown spots mainly forming irregular. oblique bands on pos te rior o r large abdomcn; 
Abd VI wilh 2 median. black spots: ventrolateral sidcs of large abdomen also black. Head 
apex and large abdomen with long setae. Pos talltcn nal seta rat hcr long. Ant 11 \Vi th 4 short 
vcnlral sc tac. Anl II1 proxi mall y wilh 5 long. rough setae. 
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Am rv with 16 - 19 subsegments, basa l whorl wilh 4 sc lac. An terior side o f femora [I and m 
with proximal seta (p4 in Fig. 22). Subcoxa m with I dista l seta (see Fig. 426<1). Ti ta m with 
row p:7 setac. C laws with tlln ica, inner toot h, and long, se rratc pseudo nychia; Emp I wilh
out , Emp [I and 111 with 1001b , all fi laments long. lenglh = c laws. VT with 2+2, Rel wit h 4 
sc tac. Fonnul a 0 1' anteri or setac of dens 3.3.3,2.2 .1.1. 8 0lh cdges o f IllUcro s rnoo th: se ta 
presen t. Abd V with 1+ 1 short. 1+1 long set ac abovc 8 0thr D (o ri g. obscrv.: sec Pig. 426b : 
AI< A2, sec Fig. 3 1). App. an. o r mcd ium length and curved . 

Proport ions: Lcnglh 0 1' antcnnac : head diagonal = 1. 9. Ant I : U : 111 : IV = I : 2 : 3.3 : 7.4 
(8) in femalcs (amlilla les) . App. an . : mucro = 0.5. 

Type localit y: S France. Pyrcnees-Orientalcs , Laroque-dcs-Albercs, Pie de Neulos, moor 
with CallullC/ al 1250 111 alti tude. 

Occurrcncc : Also eo ll cc lcd at anothcr si tc in S France (Pyrcnccs-Oricnta les . Sori::de ), and 
in Srain (Gerena) (NA YROLLES, see above). 

Biology: S. leucolllelllll/{S li vcs in Ihe low vcgclation of moors, under trccs, ami in the !!ar-
ri gue (NA YROLLES, see abovc). -

S/J/inl/W/"IIS lIIacl/fatlls Tö mösvary , 1883 (3 6) sellsu Slach, 1956 (273) 

Total length up 10 2.8 mm. Background colour light yc llow, bead and body dorsally with 
dark brown band, broad on I1 cad anel narrowing posteriorl y, largc abdomcn latcra lly orange 
yc llow (Fi g. 427) 01' morc or less marbled vio lel (o rig. observ.) . I-Icad apex and large abdo
men wi lh long, rough sc tac (Jcngth on abdomen = 2x ll1ucro). Pos lantcnna l scla rat her long. 
Ant Il wi lh 4 shon ventral setac. Anl IJI prox imally \Vit h 5 long. rough sClac. Ant IV with 15 
subscgments, basal wilorl wi lh 4 selac. An tcri or siel e of femora Il anel rn wilh proximal scta 
(p4 in Fig. 22). Subcox a ur wit h 2 di stal se tac (Fig. 426a). Ti ta III with row p: 8 sctac. Claws 
narrow wi th tuni ca, inncr and basa l oute r too th , and long, serrate pscudonychia; Emp I Wi lh
out , Emp 11 and 111 wilh toolh , al l fil aments long, length > claws, VT wilh I + I 0 1' 2+2, Rc t 
witll 4 sctac. Form ula 0 1' antc rio r SClac o f e1cns 3,3.3 .2.2.1, I . 130 tl1 ccJges of Il1Ucro smooth: 
seta prcsent (Iength = 2/5 o f Ill ucro). Abd V with I + I setae abovc Bothr 0 (o ri g. obscrv .. sec 
Pi g, 426b). App. an. rat her long, wcakly curved, lapering, smooth, 0 1' apiea ll y c iliatc 

(Fi g. 428). 

Proportions: Length of antennae : head diagonal = 2. Ant I : 11 : rn : IV = I : 2 .4 : 3.5 : 8. 
Dem : mucro = 2.3 - 3. A pp. an. : Illucro = 0.6. 

Type 10ca lil Y: Ccntra l Hungary, co llccted fro m a marshy mcadow. 

Occurrence: Ccntral and S Europe: frolll central Germany (G ISIN 196 \ : 352, HÜTI-I ER 
1964 : 297), S Pol and (WEINER 198 1: 469), and Ukrainia (STACH. sec above) S 10 former 
Yugos lav ia (c. g. CV IJOVIC & ZIV ADINOV IC 1973: 72) and thc Ibcrian Peninsula and 

Morocco (WALLACE 1973: 219). 

Bi ology: S. macu/allls li ves, exccpt in Ihe type localit y, in the low vegcta io n 01' sandy, xc
rOlhermic hab ilals (SCI-I ALLER 195 1: 463. HORNUNG 1986: 137, and Olher aU lhors. sec 
abovc). 

Species dese riplions : PISTOR 1955 : 5 13 (abdominal musculalUre), SZEPTYC Kl 1967 : 
242 (co lour shifting o f scvcral specimcns to that o f S. viridis anel S. lIig ro/J/{I(:II!allls ), DAL
LAI 1972: 2 19 (struc lure 0 1' cuti cula as in S. viridis), NA YROLLES 1995: 235 (kcy bascd 
on eolour). 

Rcmarks: Thc main chaclotaxy cf thi s spccics is idcnt ica l wilh Ihal of S. nigromaC:lIlalll.l" (orig. ob
scrv.). Ihus only thc co lou r sccms to diffcr. 
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Smil1fJwrtls m e lC/l/OllOli/S Uchida, 1938 ( 133) scnsu Yosii , 1956 (96) 

Total lcngth up 10 2 111m in fcmalcs, 1.3 111m in males. Colour dccp black. Illouth and "eil· 
Iml sidc pale brown. Selae of !lead apex and largc abdomen la ng. stra ight. (ip cut willl 3 . 6 
(celh (Fig. 429). POSlantcnnal sela miss ing. Ant III proximall y with 4 lang setac. Ant IV with 
14 - 17 subscgmcnls. Claws braad withoul (uniea, wüh inner taoth and lang pscudonychia; 
Emp narrow, wi tllOu t 1001h, a ll fil aments la ng. Icngth > claws . Rel wit h 3 selae. Ocns wü h 2 
lang, knobbcd poslcrior selac, fo rmula o f antcrior selae 3,2.2.2,2. 1. 1. Inner cdgc of mucro 
irrcgularly scrrate. Quler s111001h; sela missing. Circumanal se lae aO and al - 4 in fcma les 
ci liate; App. an. shan, stout , and abruptly curvcd (Fi g. 430). 

Proportions: Lcngth o r antcnnae : head diagonal = 1. 6 - 2. AI1l I : 1.1 : 1lI : IV = 1 : 2 : 2 : 4. 
Oens : mucro = 2.7. 

Type locality: Japan. Fukuoka, I-likosa n, in dccaying slc llls. 

Occurrcnce: Also round at other sites in Japan (Kumamoto and Nara , YOSIJ , scc above). 

Biology: S. II/e!allol/otlls is trogloxe lle (YOSll sec above). 

Rcmarks: Th is spcc ics may nOI bc corrccily pl<\ccd within thc gcnus SlI1illlIIllI"llS. 

Sl1Iil1lll/(/"IIS IIl11ftip lfllC/(It/(S SchälTe r. 1896 (2 10) SC Il SU Stach, 1956 (262) and Nayrollcs, 
1995 (229) 

Syn. : Sl1Iilllll/(I"/IS viridis var. mu lti punelata Schärrcr, 1896 (2 10) 

TOla l Icngth up 10 2.5 mm in remales, 1.5 mm in malcs. Background colour rusly. blnek 
pigmc l1l mainly in 1 + I palchcs behind eycs, irregular cross stripes anterio rl y on large abdo
men, 2 or 3 longitudinal stripes pos te ri o rl y, and 2 median spots on Abd VI. I-Icad apex ami 

large abdomcn with long, rough setac (lcngth on abdomcn ~ mucro). Poslanlcnna l scta o r 
mcdium length . Ant 1I with 4 short vcntral setac . Ant m prox imally with 5 long. rough selae. 
Ant IV with 16 - 18 subsegmellts, basal who rl with 4 setac. Anterio r side o r re mora II and 111 
\Vith proximal seta (p4 in Fig. 22). Subcoxa 1lI with 2 di stal selae (Fig. 426a). Tiln m with 
row p:8 setac. Claws wi Iho UI or wit h small tu niea, with inner and outer toolh , and lo ng, 
weak ly serratc pseudonychia; Emp I without. Emp n and m with too th , all filaments long, 
Icngth = e1aws. VT with 1+ 1, Rc! \\I ith 4 se1ae. Formula or anlerio r setae or dens 
3,3,3,2.2. 1, 1. Both edges o r mucro slllooth: sela prcsent or miss ing. Abd V witll 1 + 1 sc tae 
above BOlhr 0 (sec Fig.426b). App. an. shorl , curvcd . band like, and apicall y serralc 

(Fig. 43 1). 

Proportions: Length or anlcnnae : hcad diagonal = 2. A nt I : Jl : 111 : IV = 1 : 2. 1 : 3. 1 : 7.4 

(8) in re males (and males). Oens: I1lllCro : 2. 1 - 2.7. App. an. : mucro = OA. 

Type locality: Ge rmany, Be rlin, Charl oltenburg. 

Occurrence: Palaearctic; rro m Be lgium (MARLfER 1942: 11), eentral Ge rman y (SCHÄF
FER. sec above. DALLAI 1972: 2 18. SCHULZ & DUNGER 1995: 48). S Poland (STACH 
1956: 264). S Russ ia (S Siberia. STEBAEVA 1976: 126), and the Caucasus (STAC H 1956: 
265) S to the Iberian Peninsula (JORDANA cl al. 1990: 185. NAYROLLES , sec above), 
Morocco (TI-IIB AUD & MASSOUD 1980: 543). and Greece (Rhodes. orig. observ., leg. v. 
TSCI-IIRNHA US): not yet reported from Ital y. 
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Fig,.<; . 427 _ 428 Sminrlwrlls maclilar lls (aller STACH 1956): 427 Colour p:H1em, 428 App. an. 
Figs. 429 - 430 Smillflllll"us me!anOIlO!I15 (aller YOS I! 1956): 
429 Long dorsal sela of lnrgcabdolllCI1 430 App. an. 
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Fig. 43 1 Sminrhurlls mll l ripllnC/(IfIIs. App. al1. (3 llcr STACH 1956). 
Figs. 432 _ 433 Sminflwrlls mllscicolus (aner ßETSCH 1977): 432 POSlanlCJ1l1al sela 433 Mucro. 
Fig. 434 Smin r!I/I1"lIs part!alilZlIs. hc..,d apex wilh pOSlal1ten nal sela; sela enbrged (aller BETSCH 

1977). 
Figs. 435 _ 436 Sminrll/lrlls serrlilarils (aller YOS ll 1970): 435: Co1our patient 436: App. a1\. 



198 Gcrhard Brctfcld 

Biology: S. I1Il1ltipllllctarus is xero thcrmoph ilc (SCHULZ, sec abovc, KAMPICHLER 
1992: 37 1). It li ves in [he low vegetation of dry habitats and has been colieclCd in the Cauca
SliS at 2800 m (STACH, see abo"e) and in Moraeco a1 2 100 m alJilllde (TI1ffiAUD & 
MASSOUD, sec abovc). It was also found in a nes t c f MicrollIS arve';;s (NOSEK & 
VYSOTSKA Y A 1973 : 36). 

Rcmarks: Same caloul' varictics havc beeil givcn separate namcs: 

var. albopunclata Stach. 1922 (68) wjth many whitc dorsal SpOI S. 

var. vi ri dipUllclilta Stac h. 1922 (68) wit h much green pigment, 

var. tri strigala Stach. 1956 (265) wi th 3 dark longitud inal bands poslcriorly on largc abdomen. 

All spcc imcll s should bc rcdclcrmincd. rrom Grcecc (Crete) a subadult female has beeil COllCC1Cd 

(ELLI S 1976: 320). thc cuticula 01' which shows large. ilTcgular mashes on posterior 01' large abdomen 
and Ant IV !las about 25 se ta] whorls, the basal who!"l with 3 setae, Ihus apparent ly bclonging to an
other speeies (orig. observ.). 

SlIIilllllllrJIS IIlllscico/Wi Bctsch, 1977 (66) 

Total Icngth II p to 2.5 n1ln in fc malcs, 1.5 111m in males. Background co loUf yellowish wit h 
some vio let marblings. I-lead apex and large abdomen with long sctae, those on head smooth 
alld on abdomen rough. Postantenllal SCHI broad, sometilll cs forkcd (Fig. 432). An t II with 4 
shon vent ra l setac. Ant rlI prox imally wit h 4 long selac. Ant IV with 16 subsegments. C laws 
without tUlli ca, with inner and weak, basa l outer looth , and short , sen'ate pseudonychi a; Emp 
with tooth , all fil aments very shon and thin . length < claws. Ret with 4 setac. Formula of 
ante rior selae o f dens 3,3,2,2.2, I, I . Both edges of mucro wavy; seta missing (Fig. 433). App. 
an . long, straight , obliqucly cut , and ap ically ciliate . 

Proporti ons: Length o f antennac : head diagonal = 2.2 in bOlh sexes. An t 1 : II : rn : IV = 1 
: 2 : 2.5 (2.8) : 6.3 (8 .4) in femalcs (and males) . Dens : mucro : 2.8 . 

Type localit y: Mongolia , CCllIral Dist!".. humid va lley al 1600 ll1 alti tude. in 1ll0SS ncar tree 
bases. 

Occurrencc: Known only frolll thc type localit y. 

Rcmarks: The cuticula or Ihe hcad and Ihc antcrior or large abdomen is paucrncd wi lh primary 
granulcs. 

Smimlt llms lIigromac/{!afl(s Tul lbe rg. 1871 ( 145) sensu Nayro ll cs. 1995 (2 19) 

Syn.: SmillrJ1I/rtls viridis var. nigro-Illacu lata Tullbe rg. 187 1 ( 145) 

SlIIilltllllrJIS viridis Stach. 1956 (266) ad partcJ11 

Total length up to 2 111111 in fcmalcs, 1.5 mll1 in males. Colour greeni sh to dark purpie, 
pigment forrnillg spots or Im'ger patches up W completc ly dark purpie, Abd VI with 2 median 
black spo ts. Head apex and large abdomen with long, rough setac. Postantennal se la ral her 
long. An! IJ with 4 short ven tral selac. Ant m prox imall y with 5 long, roug h setac. Ant rv 
with 15 - 17 subsegmcnts. basa l whor! wit h 4 selac. Ante rior side o f fcmora IJ anel III with 
proxi mal SC(a (p4 in Fig. 22). Subcoxa rn with 2 di sta l setae (Fig. 426a). Tita rn with row 
p:8 se tae. C laws wilh tu nica , inner and wcak basa l o.u ter wOlh , and long, weakly serra tc 
pseudonychia; Emp I wi lholiL Emp 11 and m with loo th , al1 filame!l{s long, lengl h = claws 
(see Fig.438). VT with 2+2, Re t with 4 se tae. Fonn ula of anterior sctae of dens 
3,3,3,2.2, 1, I. Both edges 01' lllUCro smooth ; scta present (length = 2/5 mucro). Abd V wilh 
1+ 1 selac abovc Bothr D (sec Fig. 426b). App. an. long, curved, pointed, slllooth, 0 1' ap ically 
c iliate. 
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Proportions: Length of antennae : hcad diagonal = 1.9 in I"cmales. 2.2 in ma les. Ant 1 : n 
: III : IV = I : 2.1 : 3.4 : 8 in females, I : 2.3 : 3.6 ; 8.5 in males. De/lS : Illuero = 2.5 _ 3.3 
(STACH 1956: 268). App. an. : IllUcro = 0.5 - 0.7. 

Type loeul ity: Sweden, Gotland. 

Occurrcnce; Holarc tic; in the Palaearct ic J"rom the Arcti c to N Africa: in the Nearctie in 
USA (M ichigan, LOR ING 1983: 10 I. SN LDER & CALANDR INO 1987: 12. SN LD ER. pers. 
co01Ill. ): also in Soulh Mri ca (PACLT 1959: 68, WA LTERS 1967/68 : 18). NOI ccrlain ly 
recorcled in Aust ralia and New Zealancl. 

Biology: S. lIigrolllacl/!(I(l/s is abundant in thc low vegetation of dry grass lands and has 
been distributed, likc S. viridis apparcntly in the cgg stage with seeeIs. from Europe overseas. 
In hab itats with extreme cli mat ic conditions. it has bee il co lleclcd in Switzerland at 2540 m 
alt itude (Caricclum finnae plant association 01" National Park, Ll ENI-IARD et al. 198 I: 585), 
in France in subalpine habitats (the Pyrenees. CASSAGNAU 1964: 453). anel in Ukra ini a up 
10 1600 111 allilude (Ihe E Carpal hians. NOSE K & VYSOTSKA YA 1973 : 51 ). On shore 01' a 
reservoir, Ihi s speeics survi ved inundation perioels in the cgg stage (TAM M 1984 : 4 17). 

Spccics dcscriptions: GISIN 1957: 494 (gul contai ns pollen grains instead of leaf ti ssue in 
S. viridis). LA WRENCE 1966: 516 (tolal Icngth sma ller Ihan in S. viridis ), ELLIS 1976: 320 
(seta] differences from S. viridis in subcoxa III anel VT), FJELLBERG 1984: 87 (max illary 
outer lobe). 

Remarks: S. lIigroll1ac llfallls was IlOI scparaled from S. vi ridis or oliler simila r species in many fo r
mer papers. New and old col lections. therefore. must be re-examinated by Illcans of chactolaxy: sevcral 
observations concerning S. vi ridü may aClually be aboUl S. lIigrol/1aclllalHJ. some observati ons of S. 
nigmml/clI!allfs aballt other species. 

Sl1Iill rJlI/rtlS parda!ill//s Betsch, 1977 (69) 

Total length up to 3 mm in J"ema les, 1.7 mm in males. Background co loll r yeHow with 
many brown spots. I-Icad apex and large abdomen with long. blunt. anel rough selae. Postan
tennal sela clongatc (Fig. 434). AIlI II with 4 short ventral selae. Ant In prox imally wilh 4 
long, thiek sc tae. Ant rv with 16 sllbsegmenls. Inner set ac 0 1" Tita In stout. rough. and 
abruptly pointcd. Claws wi thoul tuniea, with inner and basal outer 1001h. al1<.l shon pseudo
nychia wilh few scrrat ions: Emp wilh toolh , all filamcnts shon , Icngth < c1aws. Fonnllia 01' 
anterior sc tae o f' dens 3,3,3,2.2, I, I. BOlh celges 01' mllcro sl11ootl1: seta presc nt. Abd V with 
2+2 selac above Bothr D (A I shorl. A2 long. sec Fig. 3 1). App. an . long, straight, ob lique1y 
cut , alld ap ieal 1/4 scrratc. 

Proportions: Length of anlennae : head diagonal = 1.8 in both sexes. Ant I : 11 : rn : IV = I 
: 2 : 2.6 : 5.5 (6.2) in fcmalcs (and males). Dens : mucro : 2.7. 

Type loealit y: Mongolia, Central DisIr .. on so il 01' a mOllntain steppe at 1650111 altitudc. 

Occurrcncc: Also known from othcr sites in rvlongo1ia (Ccntral and Archangaj Di strs .. 
BETSCH. see above). 

Biology: S. [J{/ rd{/lill lls has been eo llecled in large ll11mbers on thc soil and thc low vege
tation of thc mounlain stcppe and Oll dccaying vcge talioll on Ihc cdge 0 1" a clearing 
(BETSCH. see above). 
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Smilltlll/l'IlS serraro1l1/lcrOllQftfs Grinbcrgs, 1962 (65) 

On ly 2 fcmalcs knowil. Tota l lenglh 2 mm. Background eo lour yc llow, head and dorsal of 
largc abdomen with violet tints. Largc abdomen wi th lang. rough sctac (Ienglh = 2x l11ucro). 

Postan tcnnal seta short. Am III proximally wilh 3 (?) la ng. rough selae. An! IV wilh 2 1 
subsegmcllIs. Claws withou t tun ica, wi th inner tOOl h, and mediu m la ng, scrrate pscudo· 
nychia; Emp wi lholl t 1001h, filaments shart. lcngth < c1aws. Re! wi th 4 selac. 80th cdgcs 01' 
mucro wilh many 5111all tccth; sela prcscnt (Icngth = 1/3 IllUcro). App. an. shan, stout. and 
smooth. 

Proportions: Lengl h of an tcnnac : head diagonal = 2. Anl I : n : rII : rv = 1 : 2 : 2.8 : 7.6. 
Dcns : mucro = 2.8. App. an. : mucro = 0.3. 

Type locn li ty : S Russia, 5 Tuva Reg .. near Ho l-l ew. o n the soi l of a deciduous foresl. 

Occ ll rrence: Knowll o nly from lhe type loca li ty. 

Smimhllrt/s sermlaflls Börner, 1909 (127) sensu Yosii , 1970 (28) 

Syn.: Smillr llllrtfs serntlall/s var. trimaclliala Börner, 1909 ( 128) 

TOlal lenglh up 10 2 mm. Background co 10m yellowish while. willl light and dark brown 
pigment on head apex and Oll large abdomen in longitudinal and cross sl ri pes, and in ir
regu lar lateral mottlings (Fig. 435). I-lead apex wi lh normal setac. Large abdomen with long. 
rough setac. Postanlennal seta shorl. Ant IV wi th 15 subsegmellls. C laws wi lh tu nica, inner 
100lh, and long, finely se rrale pscudonychi n: Emp I withOllt looth but long (knobbed?) fil a
ment , Emp n and IIJ wi lh 100lh and shon fi lnmems. lenglh S claws. Ret wilh 4 seIne. For
mula of an lerior selae o f dens 3,3,3,2.2, 1, I. 8 0lh edges of lllucro coarsly se rrate; sela pres
ent (Iength = Ill ucro). App. an. short anel hornlike (Fig. 436). 

Proponions: Length o f antennae : head diagonal = 1.9. All! I : n : I11 : rv = I : 2 : 3 : 7.5. 

Dens : mucro = 3.5. 

Type loca li ty : Japan, not defined: Kanagilwa, Bukenji , Hiranuma, and Rokkakubashi. in 

the vegetat ion and in Iitte r. 

Occurrence: Also know ll from anolher silc in Japan (KyOlo. l-l ieiziln. YOsn. see above). 

Sl1limhllr/lS ste/chi Belseh, 1977 (75) 

TOlal length up 10 2.6 Illm in females, 1.75 mm in males. Background colour pale. dorsal 
sieles wi lh few vio lel spots (Fig. 437). ventral sides dark violet. I-lead apex with blunl setac . 
Large abdomen wilh rather shon, lhin , acu minate, and wcakly rough setac. Poslantennal sela 
shon . Anl 11 wi lh 4 sho rl vent ral selae. Anl III prox imally wilh 4 ralher shon. Ihick selac, 
o nly 2 of which b lunl. Ant IV wi lh 17 subsegments. Claws slendcr without tu nica. with 
smal1 inner and basal ouler toolh. and shore scrrate pseudonychia: Emp wi lh 1001h , all fila
ments shore ICllglh < claws. Formula of anlerior selae of dens 3,3.3,2,2.1, I. 80th edges of 
mucro smooth. apex tnlllca tc: seta J11i ss il~g. App. an. shon. stout. ab ru pl ly poinled. allel 

sllloolh. 
Proporlions: Lenglh o f aniennac : head diagonal = 2.1 5 in fcmalcs, 2.35 in males. An! I 

: n : 1II : IV = I : 2 : 3 : 7.2 (8.3) in fema les (and males). 

Type locnli ty: Mongolia. Sucheba'lIor DisIr., steppe vegetation al 950 m alt itude. 

Occurrc llce: Known only from the Iype loca li ty. 

Rcmarks: Excepl for the colour pattern. S .. ff(/(:hi rcscrnblcs S. 1\'/lW;; (see bclow). 
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Smimllllnfs viridis Linnaeus. 1758 (608) sensu Nayro lles, 1995 (2 17) 

Syn.: Podli ra viridis Linnaeus, 1758 (608) 
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T otal Icngth up to 3 mm in (cmales, males smaller. Background colour light green La yel
low; same populations with dark pigmclll latcrall y on large abdomcn, 1 pair of dark dorso
laleral stripes, and 2 bl ack spots median lyon Abd V I. Head apex and largc abdomcn with 
lang, rough, normal selac. Postantcnnal sela falher lang. Anl II with 4 sllort ventral selac. 
A nt m prox imally with 5 lang, rough sclac. Anl rv with 16 - 17 subse2ments, basa l whorl 
with 3 0 1' 4 setae. Anterior sidc of fClllora [] and II1 with proxima l SCla (p4 in Fig. 22). Sub
coxa II1 with I distal scta (sec Fig. 426a). T ila rn wi th row p:7 se tac. C laws slender wit h 
tunica. inner and weak basal outcr loolh. and lang. weak ly serralc pseudonyehia; Emp I 

\V ithoul , Emp [] and m with 1001h. all filamenls long, length ?: claws (Fig. 438) . V T with 
1 + I , Rel with 4 selac. Formula 0 1' anteri or setae of dens 3,3.3,2,2,( I ), I . Both edges 0 1' mucro 
sl1looth; sela presc l1l (lcngth = 2/5 0 1' mucro). Abd V with 1+ 1 sctac abovc Bothr 0 (scc 
Fig.426b). App. an. leng or 0 1' mcdiu m length (shoner in specimens frolll Spain), curvcd. 
poinlcd, smooth, e r apically ciliale. 

Proportions: Length or antennac : hcad di agonal = 1.7 in females, 2 in males. Ant 1 : [] : 111 
: IV = I : 2 : 3.2 : 7 (8) in fema les (and males) . Dens : ll1ucro = 2.5 - 3.3 (STACH 1956: 
268). App. an. : muero = 0.4 - 0.6. 

T ype loealily: Europe. not specified. 

Oceurrence: Palaearctic, from the Arctic 10 N Africa (TI-II13AUD & MASSOUD 1980: 
544) and Manehuria (UCI-IlDA 1940: 8); al so fo und in Soulh Africa (PACLT 1959: 68). S 
America (NAJT 1969: 183). S Auslral ia (GREENSLADE 1994: 133). New Zealand 
(SA LMON 194 1: 4 18), and Indi a (BAIJ AL & KOI-lU 1972: 407). 

Biology: S. viridis is one 01' thc most abundant Symphyplconan. 11 livcs in the vegctation 
of moister grasslands and in hcrbaceous fje lds (TrifoliulI/, Medicago). and has been dist ri b

llied. apparently in thc cgg stage wlth sceds. frolll Eu ropc overscas. 

Only same or the biolegical observat ions publishcd can bc mentioned: General biology 
and ecology (DAV [ES 1927128: 29 1. DAVLDSON 1934: I. WALTERS 1967/68: I): b io 1-
ogy and bio logical eonlrol in Ausl ra li a (GREENSLADE 1994: 134 . LR ESON & WEBß 
1995: 237, BISI-I OP cl al. 1998); flln ga l palhogen (STEENßERG cl al. 1996: 97): SII1lC\ll re 
of spermatophore. primitivc courtship behaviour. and egg laying (M A YER 1957: 503. 
BETSCH. P[NOT 1976: 427. 1977: 17); j umping (CHRI STIAN 1979: 457) and nighl be
haviour (1-lfNTZ PET ER & BAUER 1986 : 6 IS); respirali on and body weighl (ZINKLER 
1966: 99): pos il ive phololaxis (SCHALLER 1972: 249). It occlIrs up 10 more Ihan 2000 m 
altilude (Ukraini a. Ihe Easl Carpalhi ans. NOSEK & VYSOTSKAYA 1973: S I) and seldom 
in caves (Irogloxen. DALLAI & MALATESTA 1982: 190). 

Specics dcscriplions: ST ACH 1956: 266 (included S. lI igrol1/{/crt/allls), PALISSA 1960: 
397. und LAWR ENCE 1966: 5 11 (general). DAVIES 1927 : 15 (I racheae), CASSAGNAU CI 
a l. 1968: 65 (neuroendocrine syslem). DALLAI 1970: 42. 1977: 11 7 (cli licula). SEME
NOVA 1973: 379 (midglll epilhelium). DALLAI & CALLAINI 1979: 45 (liitraslrllclllre 0 1" 
pylorus), NAYROLLES 1989: 236 (onlogeny of chaclola,y), Z INKLER & W ILKIN G 1989: 
467 (colour corresponding with feed). 
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Fig. 437 SmimJlltrllS stachi, colour pattern (aller Il ETSCH 1977). 
Fig. 438 SmillTlwrus viridis, cbw and Emp I (after S'I:I\CH 1956). 
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Fi gs. 439 · 440 Sm;nlllllrlt.\· lI'ah!grelli (aller STACH 1956): 439 Habitus 440 Cb w and Ernp 111. 
Fig. 441 Sm;lfthUI'I I.\· \\'utaii, habitus (aller UC HIDA 1948). 
Fig. 441 Spallllos ll1 inrllltru.~ betsch i, App. an. (aner NAYROLLES 1990). 
Fig. 443 ~~iJ(ltlilusll1illfllltrus daisets /m lfllls, knnbbed selac ofTita (aller UCH ID/\ 1957 ). 
Figs. 444 · 445 Spfttulosmintlzurus flaviceps: 444 /\pp. an. ofnonhern populations (a ller ßETSCH 
& BETSCH·PrNOT 1984) 445 App. an. ofsouthem popublions (after STACH 1956). 
Figs. 446 . 448 Spawlosmimlmrlts gU1/oi; 446 Habit us (after STAC H 1967) 447 Cb V31C sel3C 01 
Tita (after STACH 19(7) 44R App. an. (orig.). 
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Rcmarks: Sincc Ihc colour va ri cs and the specirncns from Nc\V Zca land and India (scc abovc) havc 
claws wirh 2 inner tcclh. a rcdclcrminalion of new and old co llecl ions of S. \ ·iridi.~ and rclalcd spccies is 
neccssary . Thc to lour vari clies h:we heen given differe nt names. whieh are nOI repe:lIed herc (see 
Ll NNAN IEM I 191 2: 3 13. STACH 1956: 268). S. lIigmm{{clllatll .\· (see ahovc) was also fo rmerly re
garded as a variel)' of S. I';rid;s. Ihus Ihe older papers may coneern bOlh or olher speeies. Speclmens 
reporled from N Alllerica are aseparate spec ics. S. ;I1 C;o5lI.\· Sni cle r (C HR ISTIA NSEN & BELLINGER 
1981 : 1205) or S. l1igromQclllarl/s (SNIDER & CALAND R1 NO 1987: 12 ). More species may be hid
den under the fo rmer S. viridis s. laI. 

SlI1inthlll"/lS wahlgrelli Stach. 1920 (207) sensu Stach, 1956 (246) 

TOlal Jenglh up 10 \ .5 mm. Backg round colom pale browil with man)' irregular black spots 
(Fig. 439), bad)' venlrally white 01' blue. Head apex and large abdomcn wilh long, rough. 
normal sc tac (Icngth Oll head < lll llCro. Oll abdomen = Illucro). Postantennal sela silon . Ant 
r.n proximall)' wi lh 5 long, rough selae. Anl IV wüh 21 subscgmcllI s. Claws slcnder withoul 
tunica and pseudonychia, wilh inner. outcr. and shorl lateralieeilt: Emp wi thout [ooth and 
filamcnt , length < claws (Fig.440). Ret with 2 sctac. Formul a 0 1' an terior selae 01' dens 
3.2,2,2,2.1 . 1. Both edges 01' mucro smoolh; seta mi ss ing. Abd V wi th 1 + 1 selae above 30thr 
o (sec Fi g. 4 26b). App. an. scta like and curvcd. 

Proportio ns: Lcngth 01' antcnnae : !lcad diagonal = 2. Ant I : n : rn : IV = I : 2.2 : 3.2 : 8. 

Dens : mucro = 3. Ap p. an. : mucro < 0.5. 

Type localily: S Poland. Kroscicnko ne ar Pieniny Mts .. lInder loosc bark o f an old applc 

lree in a garden. 

Occurrencc: Also known from Poland al other siles in thc Pienin)' MlS., and from Illoun ~ 
tains in Slovakia. Hungary. former Yugos lavia, Romania , and 5 Francc (DALLAI 1972: 21 8. 
WEINER 198 1: 470). Unccrtainl y recorded from Russ ia (S Urals) and Alis tri a (V ienna 

Fores!) (WEIN ER . see above). 

Biology: S. wahlgrelli li ves in litte r anel moss, on bllshcs and Irees. in meadows and rocky 
habitats. cven on snow, anel , in thc Pieniny MlS .. it has been mainly collcctcd from aulumn 
10 spring (NOSEK 1962: 34 1, 1963: 11 2. GRUIA 1970: 195. WEINER. see above). 

Speeies descriplion: NOSEK 1962: 34 1 (seI ae of Abd V). 

Smillr!w/'//s wlIfaii Uchida. 1948 (4) 

Total lcngth up 10 0 .9 mm . Background colour yel10w 10 orange, largc abdomen with 
many grcy mottlings fonning 4 or 5 pairs 0 1' cross bands. \ median siripc. and irregular pos~ 
Icrior patches (Fig. 44 1). Ant ITI proximalI)' with 3 (?) long selae. An t rv wilh about 17 
subsegmcllls . Claws broad with di slincl inner loo tlt and basal pair 0 1' weak lmera l tceth , 
tunica uncertain; Emp l and n wilh weak 1000h. filamcnl s mi ss ing. lenglh < claws. RCI with 
4 (?) selae. BOlh cdges o f mucro smooth. apex pointed: sela mi ss ing. App. an . sho!'\. curved , 

tapering, and smoolh. 

Proportions: Dens : mucro = 3. 

Type locality: China. Sltansi, Tungta i. WUlai shan. al 3200 m altiludc. 

OccUlTcnce : Known onl )' from Ihc type 10calil Y· 

Rcmarks: Excepl for the co lour pallern. S. \\'utai; reselllb les S. s/(Ichi (see above) . 
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Genus Spatulosmilllhurlis ßctsch & ßetsch-Pinot, 1984 

Kcy to the Palacarctic spccics 

Tita I - m cach wi th 1 o r 2 spatu late seI ac 

Tila I - m cach wil h more spatu latc selac 

Tita 0 and m cach with I spatlilatc sela 

Tita rr and m each with 2 spatulatc sc tac 

Tita I with I spatulatc sela, postantenna] sela miss ing 

Tita I with 2 spatulate selac, pos tantennal sela prcscnt 

C laws wilho ut Iliniea 

Claws wilh tunica 

2 

6 

j7aviceps (Tullbcrg, 187 1) 

3 

galfDi (S tac h, 1967) 

4 

gUlhriei (Slach, 1920) 

5 

5 An! IV wilh at least 22 s ubsegments, claws TI and m wit h minute inner 1001h 

lesnei (Carl. in Dcn is, 1925) 

An! rv with at most 21 subsegmcnts, all claws with distinct inner tooth 
belschi Nayro ll es, 1990 

6 (I) Tila I - III cac h with 3 spallilalc selae, mucro wilho UI sela 
seusibilis (Börner, 1909) 

Tita I - m each wi th 5 - 6 spatulate selae, mucro wi th se la 
daisersHZClulIS (Uchida. 1957) 

Rcmarks: Thc dark eolour pattcrn of same spccies (5. j1aviceps. glllhriei. (esllei) is very characleris
tie but lhcre are always POPUl.:llions wilhoUI it or wüh the dark pigmenl dispersed in many spots. The 
slatus of lhese varieti es should bc clari fied (as in 5. glllh riei. sec below). 

Not ineluded in Ihis key are: 

5millf l1l/I"IIs arborealü 1I0h. 1985 (= 5paflllo.wlillfhllrlls umibilix n. syn. ), 

5mil/lil/ll'/lJ blllgaricIIs Ru sck, 1965 (= 5palllloJlllillfhlll"llsj1av;cepJ n. syn.) . 

SlI1illflll/J'u.I' variegall/s Axclson. 1903 (Tita each with 3 spanLla te setac. sec BETSCH & 
ßETSCH-PINOT t 984: 79). 

Diagnosis 01" lhe genus 

A genus of the Sminth llri nae. Head apex and large abdomen wilh normal o r long, rough 
selac. Large abdomen posleriorly witholl l large cuti cular g lands. Eyc-patc hes wilh 8+8 0 111-

matid ia. Poslante nnal setae in mos t species prescn l. Antennac gCllerall y short er. somel imcs 
longer than body. Basal 1/201' Ant m wilh 3 - 5 long, Ih iek selae (see Fig. 400). Ant IV with 
about 14 - 25 subsegmc nls. Trochan ter m pos tcri o rl y with I normal sela. Tita di sta ll y wit ll I 
- 6 spatulatc selae (Figs. 443, 447). C laws withoul eav ity. Dcns antcrio rl y wi th aboul 13 - 15 
setac, inne r selac of normal form. Postcri o r edges 01' l11u ero smool h o r coarsely se rrat c; sela 
prcsent or abse nt. Circumanal setae in femal cs of normal form 0 1' more or lcss wingcd; App. 
an. sho n sela li ke. oval o r lcanike (Figs. 442, 452). 

Oeeurrence: Palaea rct ic. 

Descriptions of the genus: BETSCH & BETSCH-PINOT 1984: 77, NAYROLLES 1990: 

69, 1994: 157. 

Type species: Sl1IilllhffrtfS {esllei Carl , in Denis, 1925. 
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Diagllosis ur the Palaearctic spccics 

Spalldosmill/JWrl/S be/schi Nayro llcs, 1990 (65) 
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Total length up to 2.3 mlll in femalcs, 1. 8 Illlll in males. Background eolom white to or· 
ange, brown pi gment mosll y lateral ly on large abdomen. small abdomen with a median row 
of da rk spots . Head apex and largc abdomcn wilh lo ng, rough se lac. Postanlcnnal se la silon . 
Am II with 3 sllon vcnlral se lac. Anl rn prox illla ll y wilh 5 lo ng, Ihick selac. Anl IV wilh 19· 
2 1 subsegmcnts. Tita I . m each wilh 2 spallilale se tac. C laws wilh inner ancl basa l ouler 
100 t11 , tllniea, and long, sen'ale pscudonychia; Emp narrow, Emp I witho lll wOlh, 1.1 and L[I 

wilh finely sc rrale ouler edges, filamcnts acuminalc, length = c laws. Rel with 4 selae. For· 
mula of anterior set ac of dcns 3,3,3,2,2, 1, I. Both edges of IllUcro serrale; se la preselll. In 
femalcs, circumanal setae a l . a3 winged ; App. an. e longale, inner cd gc stout and pointed, 
outer as roughly se rrate lamclla (Fi g. 442). 

Pro po rtions: Lcngth of antennae : head diagona l = 2 in fcmales, 2.4 in males. Ant I : 11 : III 
: rv = 1 : 2.1 : 3 : 7.8 (8.4) in fcmalcs (and males). App. an. : mucro = 0.3 (orig. observ. ). 

Type localit y: Spain, Huesca, Lac de Solonera. mcadow al 450 m alti lude. 

Occurrcnee: Also known from ot her sitcs in Spain (Saragossa and Tarragona, NA YROL· 
LES , sec above; Navarra, orig. observ. , leg. ARB EA). 

Biology: S. berschi lives in the vege tation o f maquis, ga rrigue. and I11cadows up 10 650 m 
altitudc (NA YROLLES, sec abovc). 

Species descriplion: NA YROLLES 1994: 162 (chaetolaxy of eXlremilies). 

Remarks : The moHle<! spec imells of S. le.w ei may belong 10 S. berschi. 

Spalrdosmil1lJlI/ntS daise/s/lzal1ffS (Uchida , 1957) (25) 

Syn.: Smil1lhl/nts da isetsflzWlIlS Uchida, 1957 (25) 

Total Icngth up 10 2.4 mm. Background colouf greeni sh brow[1, head and abdomen wilh 
many b lack and bri ghl whi le spOlS, dark pi gment on large abdomcn forming 5 dorsa l. med i· 
ally interrupted cross stripes ; eyc·palches li ght green wilh iso laIcd, black ommatidia. SClae 
o f hcad apex and postantennal seta not describcd. Large abdomen wilh long. normal setac. 
Ant m proximally with 3 lo ng, thick setae. Am rv wilh 25 subsegmcnts. Tila I . m each 
wi th 5 01' 6 knobbcd setae (Fig. 443). C laws broad with inner and basal outer 1001h, tunica 
and lateral tcelh mi ss ing; Emp I broad, III narrow, a ll with too lh, fi laments sllon and thin , 
lcngth > claws (Fig. 443). HOlh edges 0 1' mucro 5moolh ; sela preSCHt. Circumanal selae in 

femalcs not dcscribed ; App. an. shon, stou!. sC la li ke. 

Proportions: Ant I : 11 : m : IV = 1 : 2.2 : 2.5 : 6.5. Dens : Mucro = 2.5. 

Type 10caJit y: Japan , Hokkaido. Daiselsu MI S., Yuko manbctsll, o n Ii ving coniferous 

branches al 11 00 m altiludc. 

Occurrencc: Known onl y from the Iype loca li ly. 

Spccics dcsc ri ption: BETSCH & BETSCH-PINOT 1984: 79. 

Remark s: S. da;set.HlWIHH and S . . wlIsibilis (see bclow) differ fro m the olher species of the gen us 

SpatuloSlI/illfhu/"I/S in having sClalikc in slCad of braad App. an. 



206 Gcrhard Brctrcld 

Spawlosm;lItllllrtlS j7aviceps (Tullbcrg. 187 1) ( 145) scnsu Ägrell . 1903 ( 168) 

Syn.: Smill1Jl/lnts j7aviceps Tullberg, 187 1 (145) 

SmimJlllrlls bl/Igaricl/s Rusck. 1965 (189) n. syn. 

nee SlIlilltllllntsflaviceps Buitcndijk. 194 1 (91 ) (= ether spccics, ELLIS 1976: 320) 

Total Icngth up 10 1. 6 tnm. Background calouf )'c llowish whil C, black pigmellt Oll poste
rio l' s iele 01' head :md dorsall y and lalcrally on abdomen: segments IV - VI vC lltrally unpig
mCllIcd: bady dorsally also wi lh more black pigment OJ' more er Icss fadcd (sec Rcmarks). 
I-lead apex allel large abdomen wi lh long. {hiek. allel rough sClac (I cngth Oll large abdomen> 
rnucro). large abdomen also with normal se tac. Postantcll nal sela shor\' cil iatc. allel pointcd. 
Ant m pro,ximally wi th 5 long, thick setac. Ant IV with 14- 16 subsegments. Tita 1- m each 
with I spatulate seta. Claws brand wi tb or without small inner tooth , with basal outer tooth, 
tun ica, and long serrate pseudonychia; Emp I wi thout tooth , with filament, length > claw, 
Emp f1 and m with tooth , distally with short tooth and short filament, length = ciaws. Re! 
with 3 setac. Formu la 01' anterior sctac or dens 3,3,3.2.2. 1.1. Only inncr cdgc or mucro or 
both edges serralc (inner edge wilh more leeth than outer): SCla prescill . In rcmales, circlIll1a
nal se tae a l - a3 sliglll ly winged; App. an. elongmc, outer edge with long branchcs. lip broad 
and scrrate (Fig. 444. sec Remarks), 

Proportions: Lcngth or antennac : head diagonal = 1.9. Am I : n : In : IV = I : 2.7 : 4.8 
10.2. Dcns : 111 11CrQ = 2.5 - 3. App. an. : IllUcro = 0.35. 

Type localily: Swcden, Skänc. in grass. 

Oeeurrenee: Central and SE Europe; from S Scandinavia (U NNAN lEMI 1912: 317), 
Gcrmany (scveral rccords), and W Russia (MARTYNOV A 1964: 98) S to rormcr Yugosla
via (e, g, CV IJOVIC 1979 : 33), Bulgaria (RUSE K 1965: 189, CONEV & KAZANDZIEV A 
1991 : 82), Greece (Cre[e, ELLIS 1976: 320), ancl Spai n (C iudad Real, DEN1S 1930): no[ 
rccorded rrom haly and W Europe. In thc Alps known only from Austria (Lowcr Austria. 
Marchfeld, FRANZ & SERTL-BUTSCH EK 1954: 636; Tyrol, Oe[z[al near Umhausen, ori g, 
observ" leg, BR ETFELD), 

ßiology: S. j7aviceps is rat her rare and usually occurs in sl11a ll numbcrs, only occasionally 
in ri cher populations (DUNGER 1975: 26). It li ves in lowlands and high lands in littcr and 
moss or humid roresls <lnd in thc lo\\' vcgctalion 01' WCI mcadows (LINNANlEMI. sec 
above), bu[ in the sou[h also in dry rorests (FRANZ & SERTL-BUTSCHEK. DUNGER, sec 
above), 

Species dcscrip[ions: 10NESCO 1916: 504, STACH 1956: 256, NOSEK 1962: 34 L 
BETSCI,I & BETSCH-PINOT 1984: 75 , 

Remark s: The spec imens dcseribed as 5. j7(1l' ic:epJ are not homogeneous: 

I . The App. an. diffcr bclwccn Ihosc from northcrn rcg ions (Fig. """"-L sensu GREN, also BETSCH 
& BETSCH-PINOT, sec abo\'c) and southeastcrn rcgions (Fig. """"5. as in IONESCO. STACH. 
NOSE K. sec abovc). 

2. Tbe pigmcntation varies from blae k 10 pale and to I pai r or dark lateral bands, Ib us several colour 
varietics have been di slingui shed (STAC H, sec above): 
f. prind pali s = va r. fenniea Rcuter. 1876 (79) with dark dorsal siele. 
var. ornntus Uze\. 1891 (34). loneseo. 19 16 (504) = var. mcdi lls STACH. 1922 (69) wlth largc. 
pale dorsal ]latch, 
var. bifasciatlls Stach, 1956 (260) wl1 h I pai r of dark lateral bands on large abdome n, 
var. di scolor Stach. 1956 (260) with few dark shades and spots on palc body. 
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3. Tl1e sli ght differences of S. blllg(lriclIJ (cJaws witl10ut inner (Ootl1. mucro inner edge smooth ) are 
neg tecled here in favour of Ihe olher idcnti cal characlcristi cs (App. an. were nol describcd) and th e 
typical co lour paHertl. 
Tbc specimens from differelH regi ons and of different colour paHerns should be re-examined. 

Spawlosmillf l lllfllS gattoi (Stach. 1967) (41 3) 

Syn .: SlIlint/lIlrlfs gattoi Stach. 1967 (4 13) 

Total le llgth up to 2 mm. Backg round colour ye llowish white, head and lateral 01' large ab
domen more or less comp lete ly brown 10 black, largc abdomen posle rio rl y wilh 2 pairs 01' 
black spots (Fig. 446) (Ihe smallc r posterior o nes can fu se 10 one). small abdomen dorsa ll y 
wil h dark median SPOIS, ex tremitics wilh fcw dark spOIS. Hcad apex with le ng, rough setae . 
Largc abdomen wilh lang, normal se lae. Postantennal se la miss ing. Anl U wilh 3 short ven
tral se lac. Anl 111 proximally with 5 long, thi ek setac. Ant IV wilh aboul 20 subsegmenls. 
Tila I w ith I. Ti ta n and l1J each with 2 spatulate selac. Claws broad. with inner loolh (claws 
n and l1J somclimes with weak inner 100 (11 ). basal outer 1001h , lunica , and long. se rrate 
pseudonychia: Emp I narrow wit houl loolh. with filament. lenglh > claw. Emp n anel m 
broad witll several teeth on ouler eclges. fil aments silo rt. length = claws (Fi g. 447). Rel with 
4 selae. Formu la 01' anterior selac 01' dens 3.3,3.2,2. 1. 1. Inner edge o f mucro wi th fe\V ir
regular, oute r with several b lu nt teeth ; seta present. In fema les, c irc lllllanal setae al - a3 with 
large wings : Ap p. an. c longate, oute r lame Jl a Ihin , serrale, and obliquely lIunea te (Fig. 448). 

Proporti ons: Le llgth o f antcnnac : head diagonal = 2. Ant I : [l : 11 1 : IV = 1 : 2 : 2.7 : 7. 
Dens : muero = 3. A pp. an. : mllCro = 0. 35 . 

Type loeali! y: Malta, isles 01' Ghirgenti , under decayed bund les of Art/lido. 

Occurrenee: Also found in !ta ly (Tuscany, near Siena. DALLA I 1970 : 41 and ori g. ob

se rv .. leg. BR ETFELD). 

Bio logy: S. gauoi has been co llec led ncar Siena (orig. observ. ) in dry habitats by swecping 
Call1flla and grass under Pil1lfS !rees. 

Species desc riptio ns: DALLAI 1970: 42 (cllt ieula), B ETSCI-I & BETSC!-I-PINOT 1984: 

77. 
Remarks: Some ori gina l observat ions ha ve bee n added in the above descriplion. 

Spall/losmilltll/{rt/s glffh riei glfrhriei (S tach, 1920) (2 11 ) SC Il SU BreIfe ld, 1996 (2 18) 

Spat /llOSlllimllllrlls glflhriei dimorplws Brclfc ld. 1996 (220) 

Spa ll/losminr/w/"lls gl/thriei sibiriclIs Brclfeld, 1996 (220) 

Syn.: SmilltJll/nts glllhriei Stach. 1920 (2 11) 

Tota l length up 10 1.3 mm in females. I 111111 in males. Backgrou nd eolour diny white: re
malcs pa le or wi th fcw dark spo ts (ssp. sibiriclIs); malcs pale (ssp. g/{fhriei ). sometimcs with 
dark bi ll e head and la rge abdomen wilh 1 pai r 01' dark bille longitudinal bands (5Sp. dimor
phl/s, Fig. 449), or always with these patt erns anel with dark b ille sIll all abdomen (5S p. sibiri
ClfS). I-I ead apex with long, rough setac. Large abdomen an te ri orly with long. rough, anel 
b lunt , posteri orl y with normal setac. Pos tantennal se la broad (S5p. glfrhriei). er 5lenc1er and 
poinled (5Sp. dimorpll/{s and sibiriclIs ), always cili ate (Figs. 450, 45 1). Anl n with 3 short 
ventral selae. Ant m proximally with 4 er 5 long , rough se tae. Anl IV wi lh 15 - 19 subseg
ments in fcmales, 17 - 22 in males (Iarger l1urnbcrs in ssp. dimorplllls ). Tita I - m cach wi th 

2 spallilate setac. 
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C laws slendcr withou t tllniea. wilh 2 small in ner tccth , basal outer 1001h, and lang. scrratc 
pscudonychia ; Emp broad. Emp I wilhollt 1001h , fi lament long, Icngth > claw, Emp 1I and m 
with 1 - 3 Iccth. fil aments sha n . Icngth < claws. Rct with 2 sclac. Formu la of antc rio r seI ac 
of elens 3,3,3,2, 2, 1, 1. Both edgcs of rnucro with irrcgular, blunt teeth ; sela prcscllL In fc
males, c irculllana l set ac a l - a3 s lightl y winged ; App. an. shon, thin , bra ader than la ng 
(Fig.452). 

Proporti ons: Lenglh o f antennac : head diagona l ;:::; 2. 2.2, 2.3 in fc males, 2.5, 3, 3.6 in 
males (ssp. g llrltriei , sibiric/l s. dill!OIplllls rcspccli vc ly). Ant I : Il : rn : IV ;:::; I : 2 : 3 - 4 : 7 -
8 in fcmales (largcr va lues in ssp. dimorplws), 1 : 2 : 4 : 9. 10, 12 in males (ssp. gllfhr iei, 
sib iriclIs, di lllOrp/ws rcspcc ti ve ly). 

Type locality: S Po land , Pieniny Mts., Kr6scienko . swcpt frolll meadows with cxubcrant 
vegetation (ssp. gl/lhriei ). 

ü ccurrence: Also known fro m Ukraini a (the E Carpalhi ans, ssp. gWhr iei), Azcrbaij an 
(Caucasus, ssp. dimorphlfs), alld Russia (fro m Omsk to Amur Regs. and in lhe Sayan Mts., 
ssp. si" iriclls) (ßRETFELD, sec above). Forrnerl y recorded al so from S S iovakia (NOSEK 
1962: 34 1). former Yugos lavia (e. g. CV IJOVIC 1979: 33), Romania (GRUIA 1966: 252). 
and Russ ia, S Tuva Reg. (STEß AEVA 1963: 75). 

Bio logy: S. gllthriei lives in the vcge tation o f mcadows in lew lands and mountains (ssp. 
dimorphl/s up to 1700 m). in fo rcs t steppc (NOSEK, see abovc). and in rocky habitats 
(GRUIA. sec above). 

Species descript ions: STACH 1956: 248. BETSCH & BETSCH-PINOT 1984: 77. 

Rcmarks: Some original observations have been added in the above dcsc ript ion, 

Spawlosminthll1"lfs lesl1 ei (Carl , in Denis, 1925) (279) sensu Nayro lles, 1994 ( 159) 

Syn.: Smill thu l"lfs fe.mei Carl , in Denis, 1925 (279) 

Total length up to 2, I mm in fcmales, 1.8 mm in males. Background colour ye llo wish 
whi te, black pigment on head and in a band dorsa lly on large and small abdomcn, anteriorl y 
broad, poslcri orl y narrowing (Fig, 453); large abdo mcn late rally a lso Illore or Icss dark, or 
hcad and body dark mottl ed. I'lead apex and large abdomcn with long, rough sctac. Postan
te IlIl aI sela shorl, pointed. and ciliatc. Ant U with 3 short vcntral setae , Ant m proximally 
wit h 5 long, thi ek sctae. Ant IV with 22 - 24 subscgmcnts. Tila 1 - III each with 2 spatulate 
se tac. Claws with tu ni ea. inner too th (in d aw I1l wcak), 2 - 3 basa l oute r teeth. and long 
scrrate pseudonychi a; all Emp with double outcr edge, Emp 1 without tootb, I1 ,md m wi th 
sc"cral tecth, filament of Emp I long, lenglh > claw, fil aments of Emp n and m short , length 

~ claws. Re! with 4 sc tac. Formula of anlc rior se tae of dens 3,3,3,2,2, 1, 1. Both edges of 
mucro with irrcgular, blunt teelh ; scta prescilt. In fcmales, c ircu manal se lac a1 - a3 wingcd; 
A pp, an . e longa tc, inner edge th iek, apical ly lame llate 0 1' SO J11c tilllcs po intcd, outer cdgc 
th inly lalllc llalc, tip and lamellate cdges fine ly sc rrate (Fi g. 454). 

Proportions: Length 01' antennac : head diagonal = 2.3 in fClllales, 2.6 in males, Ant I : J] 
: m : rv = I : 2.3 : 3,2 : 9 in fcmales. 1 : 2.4 : 3.4 : 9,7 in males , Dens : IllUcro = 3. App. an. 
: IllUcro = 0.3. 

Type localit y: S France, Banyuls-sur-Mer (?). 
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Figs. 449 - 452 5pafulo.tmillfhurrts gUfhl'iei: 
44 9 Habitus ofmak of ssp. dimorpJlIls (a ller STAC H 1956) 450 Posl:mlennal sela o f ssp . g llfhl'id 
(after BRET FELD 19%) 45 1 Poslanlcnll31 sela of ssp . . ~ ib iric ll.~ (a ller I3R ET FE LD 1996) 
4 52 I\pp. an . (aller BRETFELD 1996). 
Figs. 453 - 454 SpatlllosmimJwr us lesllei: 
4 53 Colour pattern (after DENIS 1925) 454 ;\pp. an. (after BETSC H 8:. BETSCH·PINOT 1984). 
Fig. 455 Spaflllosmimll/fnls sen.~ ibi!is , colour pauern (aller ITOH 1985). 
Fi gs. 456 - 469 ß our1cticllid.1. general and non-Palaearctic genem: 
456 I\nl ll, dista l whorl wilh scnsillum4t7 (a fter ßRET FELD 1992 ) 457 Anl IV, basal whorls wllh 
~ens il la pll2 ami ) (after BRETFF.LD 1992) 45R Tilll wil h nhliqucly lrutlcatc sct ac marked hy poilll s 
(aller ßRETFELD 1992) , 
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Occurrencc: Also known from Spain (N and NE provinccs. JORDANA CI al. 1990: 186. 
NAYROLLES, see abovc, and ori g. observ ., leg. Sie K, SUTfROP; near Marbe lla, 
WALLACE 1973: 219; in the isle cf Menorca, orig. obscrv. , leg. SIeK), Ital)' (Livorno, 
DALLAI, scc bc low), Alge ria (DENIS 1925: 282. 283). and Morocco (THrB AUD & MAS
SOUD 1980: 543). 

Biology: S. lesll ei is ml her rare, it li ves in thc vege tati on and in litte r 0 1' warm Illcdilcrra

nean habitats. 

Spccics desc riplions: DALLAI 1967: 445 «cmale, r. macu lala), BETSCH & ßETSCH 
rINOT 1984: 77. 

Rcm arks: Thc follow ing co lour variclics havc been dcscribcd: 

f. principali s (DENIS 1925: 279) with black hcad and dorsal black band. 

f. obscura (A lgcria, DENIS 1925: 282) wlt h head and body almos! complctc\y black. sma ll abdomen 
ventrally pale, 

var. rcmalldicrci (S Francc, DELAMARE DEBOUTTEVILLE 1945: 72) resembling f. principali s 
and f. obscurn (?), 

f. maculata (A lgeria, DE NIS 1925: 283, hal y. DALLAL sec above) dark moltlcd. 

Thc identity of thc dark and mOIl1cd spec imens should bc confinned. the laller may be long to S. 
beISel/i. 

SpatllfoSlllillrJlIIrtfS sC/lSibilis (Börner, 1909) (126) sensu floh, 1985 (83) and Yosilii. 1992 

(108) 

Syn.: SlIIinrJlIInlS sensibifis Börner, 1909 ( 126) 

Smimfwrtfs arborealis hoh, 1985 (83) n. syn. 

Total length up to 2.3 mm in femalcs. 2 !TIm in males . Background eolour dirty wh ite 0 1' 

light brown, abdomen with dark pigmcnt in irrcgular patehcs, on large abdomen antcriorly in 
more or less symmetrieal cross stripes. posteriorl y in irrcgular wavy c ross stripes (Fig. 455). 
Head and abdomen with lang normal sctae . Poslantenna l seta shor!. po intcel . and ci liate. Ant 
[l wi th 3 or 4 small vcnlral sctae. Ant Il1 proximally wi!h aboul 5 la ng, !hiek sctac. An! IV 
with 17 - 20 subsegments. Tita I - 1II eaeh with 3 spatulatc setac. C laws broad without tuniea 
and inne r woth , with middle outcr tooth and short, rough ly senate pseudonychia; Emp nar
row willlOut toolh , Emp 1 w ith silort filament , Emp n alld III o rt en withollt filament. lenglh 
always < c\aws. Ret wilh 4 selae . Fonnula of anterior setae of dens 3,3 ,3,2,2, 1, 1. Outer edge 
of mucro smooth , inner with irrcgular blunl leelh; seta missing. In fe males, all c ircumanal 

setae o f normal form ; App. an. short , slout. anel sctalike. 

Proportions : Lenglh of antennae : head diagonal = 1.7 - 2. A nt I : [] : I]J : IV = I : 2 : 3 - 5 

: 7 - 12(?). DClls: mucro = 3 - 4. 

Typc loca lit y: Japan. Kanagawa, near apond. 

Occurrcnce: A lso known rrom other sites in Japan (Yamanashi , ITOH , sec abovc; Waka

yama. YOSHn. sec abovc) . 

Biology: S. sellsibilis li vcs in the low vegetation and in li tte r (BÖRNER, see above), but 
was a lso co llccted from branchcs of red pine Irecs (Pilll/S dellsij7ora) (ITO I-I, see above). It is 
active in Centra l Japan, at thc foo t or Mt. Fuji al 950 111 altitucle, only in winter from No
vember - May, adult s appear from March - May anel lay the ir cggs in the so il (ITOH 1994: 

87). 
Rcmarks: S. sellsibifis and S. daisersllwlIlIs (see above) do llot complctcly correspond witb tbc other 

spccies of Sp(lllI/osmillllll/rw. since the App. an. resemble stout setae. whereas those of the other spe
eies are more or less broad and lcan ike. These 2 spec ies should bc rc-cxamincd (see also BETSCH & 
BETSCI·!-P INOT 1984: 79). 



Sminthurida 

Genus Sphyrotheca Börner, 1906 

Syn. : SlIlill tJlll l"OIheca Dclamarc Debouttevillc & Massoud. 1964 b 

Key. On ly I Palaearctic species: SphYl"Orheca IIlIIlt lf asci{/(a (Rc Li tcr. 188 1) 

Diagnosis 01' the genus 
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A genus of the Sphyrothecinae. !-lead apex and large abdomen wilh short or long spines. 
Th II without ves ie les. In adul ts Bothr AB CO present , B short. Ant rv with about 12 sub
segments. Trochanter m pos teriorl y wilh I spine. Femur I anlcriorl y with I curved se ta , 
fcmur ITI posteriorl y wi lh I normal seta. Tila di stally wilh only straight selae. Oens an teriorly 
wilh fcw. at mos t 2.2. 1 .. 1 se tae. 

Oecurrence: Ho larc ti c and T ro pi cs. 

Deserip lions of the genus: ßÖRNER 1906: 183. BETSCH 1980: 154. C HR IST IANS EN 
& ßELLINGER 198 1: 11 78. 

Type species: SlIlill tJI/{I"/{S III1/!tijasciat/ls Reuter, 188 1 (203) Börner. 1906. 

Diagnosis ur lhe single Palaearctic spccics 

SphYl"Otheca I/Il/ltijasci{/ !(l (Reutcr, 188 1) (203) 

Syn.: SlIlilltJlllrtlS 1I1 // !t ijascia(/{s Reute r. 1881 (203) 

Smilltfll/fIIs /JI iu l/ esorellsis G uth rie. 1903 (52). HÖ RNER 1909: 125 , STAC H 1964: 
23 

Sphyrorheca I1w!tijascia!(l var. ornata Börner, 1909 (126) 

Sphyr01heca lIlu!t lf ascia!(l va r. pall idinota Börner. 1909 (126) 

nec Sphyroth eca /JI/I /tifasc ia!(l Jonesco, 19 I 6 (499) (= olher, unknown genus. 
STACH 1956 : 206) 

Total length up to 1.6 m l1l. Background colour ye llow. large abdomen with scvera l more 
or less dark blue cross stripes. 1·lead apex with SIOU I , rough. ami blunl spines 01' vary ing 
length . Luge abdomcn with similar spines as head, antcrio rl y few. pos leriorly many. al so 
with normal setac. Small abdo men with shon. normal setac. Eye-palches with 8+8 omma
ti dia. C laws sJcnder wilh small inner loolh. weak tuniea. and I basa l pair o f cili ate er s l1100lh 
pseudonychi a: Emp short all el smooth. filaments thill , length va ri ab le. Rel wil h 4 setac. Dcns 
with fcw setac . formu la 0 1' antcrio r sctae abo ll I 3 .. . 1 (?). Inncr edge 0 1' muc ro with fcw Icelh. 
e utcr smooth : se la miss ing. App. an . lo ng. acumina te. and cili atc. 

Proport ions: Length o f antennae : head d iagonal = 1.25 - 1.5. Anl I : Il : m : IV = I : 2.4 
: 3.5 : 5.7. Oens : mucro = 3.3 . App. an. ; I11UCro = 0.75. 

Type local it y: Fin land , I-I e lsinki. BOlaniea l Gardcn, on flowerpo ts in a warmhous 0 1' 30°C. 

Occurrcncc: Ho larcli c: in Europe also reportec! frolll G rcat Britain (GOTO & LAW
RENC E 1964: 11), Spain (3 rccords. JOROANA Cl a l. 1990: 18S). farme r Yugos lav ia (e. g. 
CVIJOVIC & ZlV ADiNOVIC 1973: 72). and ßli igaria (CO NEV & KAZAN DZIEV A 199 1: 
82); further records in the Palae rarc ti c f rom C hina (Nanking. STACH. sec be lo\\' ) and Japan 
(BÖRNER, YOs rr. UCHIDA. see below): in the Ncarclic known rrom USA ami Canada 
(CHRI ST lANSEN & ßELLI NGER , sec below). Also report ed from Ind ia (PRAß I-IOO & 
SESHAN, see belo w) and Alistralia (G REENSLADE 1994 : 135). 

Biology: Excep t in thc type local it y, S. lIudtiJasciara was found in raresl soils (CV IJ OVIC 
& ZlV ADINOVIC. see aboye). 
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Species desc riptions : BÖRNER 1909: 125, LINNANfEMI 19 12: 309, YOS D 1954: 8 19, 
UCHIDA 1957: 22, STACH 1964: 23, PRABHOO & SESI-l AN 1967 : 155 (neumendocrine 
system). C I-lRISTIANSEN & BELLINGER 198 1: 11 80 (as S. lII i IlIl CSOICIl .l' i s) . 

Remarks: Since S. lIlu l lija.H.: iala was orig inall y eoll ee ted from a warmha use. the reeords from ou(
door habitats in the Holaretie. but also those of lndia and Austra li a. shou ld be re -examined. Strueillral 
differenccs , whi ch eoulel havc been overl ookcd beeau se of the striking pigmentati on. may still be un 
dctected . 

Similar to S. II1l1 lrija.H.:ia[(l . as dese ribed by YOS II and STAC H (sec above), is SpltYl'Otheca 11(lIIji ll 
gel1sis Chen & Wu n. nom. (SYlI.: Sphyrotheca s/(Ichi Chen & Wll. 1996. type loeality: China, Jiangsll 
Pro\' .. Na njing). Thi s spccies mai nl y di ffers from S. IJIllltijasc;a[(l in number anel form of the spines of 
thc head apex and in the claws whi eh lack basal teet h (pseudo nye hia). The !lumber of head spines, 
howe\'er. seems 10 va ry <lnd the sl igh tl y swol1cn spines of the head apex are also fi gured by UC HIDA 
(sec above) in spccimells from Japan. So fun her stud ies are nceded 10 clarify the positon of 1his new 
spec ics. 

Genus Temeritas Delamare Dcbouttcvillc & Massoud, 1963 

Key . Only 1 Palaearcti c spccics: Tellleriws sinensis Dall ai & Fanciulli , 1985 

Not includcd hcre is SlI1illlll/lrtfs va riegarus Tullberg. 1976, whi ch is only incompletely 
known (Anl IV with abo ul 30 subscgmcnts. see LA WRENCE 1966: 5 18). 

Diagnosis 01' the genus 

A genus 01' the Sminlhurinac. l'lcad apex wilh fcw spincs. Largc abdo men with long, Ihick 
setac; postc riorl y wilhout largc cuti cular glands. Eyc-palches wilh 8+8 ommatidi a. Post an
lennal sctac miss ing. Antcnnae gencrall y longer than body. A nt m sometimcs with scvcral 
long, Ihick setac. Anl rv with 20 - 40 subscgmcnts. Troc hanle r In poslc riorly with 1 spine. 
T ita di stally wilh o nly pointcd selae. Claws witholll cav il y. DellS ante riorl y usually wilh 13 
se lae . inner SClae someli mcs spinc like. Pos tc rior cdgcs 0 1' Illuc ro sc rrale: se la prcscnl or 
missing. 

Occurrence: Tro pics. S Australi a. and China. 

Descriptions of the genus: DELAMAR E DEBOUn 'EVILLE & MASSO UD. 1963 : 276, 
NAJT 1968: 63 1, ARLE & O LlVEIRA 1977: 1, ß ETSCH 197 1: 167. 1980 : 155 . 

Typc specics: Sl1Iimlwr/rs macroceros Dcni s, 1933. 

Diagnosis oi' thc single Palaearct ic spccics 

Tel1leriras s il/ ensis Dallai & Fanci ulli , 1985 (157) 

TOla l length up to 1.9 I11Jll . Background colour of body reddish browll. darker SpOIS Oll 
large abdo mcn, hcad pale r. Head apex w;lh 3 pairs 01' spines. Large abdomen wilh slraight , 
pointcd spines alld a lso small normal sc lac, Abd V with few spines, olher sc lae 01' sma ll 
abdomcn norma l. Anlennac as long as body. Allt IV w; lh 26 subsegmcnts. C laws Wilholll 
Illnica, with inncr tooth. and narrow, scrrale pseudonyc hi a; Emp narrow wilh woth . fil a
ments aculllinale, lenglh > c1aws. RCI wilh 3 sctac. Dcns with normal setac, forlllll la o f antc
rior selae 3,2,2,2,2, 1, 1. Both edgcs o f 1ll1lCro sen'ale; sela prcscill. App. an. Slout , pointed, 
curved. 

Proportions: Length of anlennae : head diagonal = 2. 3. Ant I : LI : 1]] : IV = 1 : 2.5 - 3 : 3.8 
-4.7:9.7- 10. 

Type loca1i ty: China, Hopei. 

Occurrencc: Also fo und al anolhe r sile in China (S haanxi, DALLAI & FANCIU LLI, sec 
abo\'c). 



BourlClicllida 

Bourl eti ellida Bretfeld, 1986 
Syn.: Bourlc ti e lliclae Börner, 19 13 sensu Belscb, 1980 (170) 

Diagnosis 
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Tbc taxon Bourlelie ll ida I3retfe ld. 1986 (3 10) is a monophyl uill of the Eusymphyp leona-
Sminthuriformia-Tridentata I3retfc ld . 1986 with 4 diagnosti c apoll1o rphies : 

- prctarslls with 1 anterior scta (p les iomorph y: I pair of se tac) 

- Ant II with I ventrodistal scnsill ulll similar 10 a bothri othrix (plcsio morphy: normal scta) 

- An! IV basally with 2 th ick anle rior sens illa (plcs iomorph y: normal sctac) 

- Abd V wi th 2 pairs of Both l", OE (p les iolllorphy: only pair 0 ). 

Other diagnosti c characle ri sti cs : Rel usua ll y with 3 leeth (apolllorphy) ; Bothr ABC in a 
straight li ne (apolllorphy?): Abc! V included in sIllall abdomen (p les io lllo rph y); Am IV 
longer than m (p les iomorph y); antennac e lbowed bClwecn Anl JrI and IV (plesiomorphy): 
tibiotarsi with up to 4 di stal. spatulatc set ac cach (apomorph y); sacs o r VT lo ng and warty 
(apo l11orp11y); muero withollt seta (apomorphy). 

Thc Bourle ti e llida have becn di vidcd in lO 2 subgroups (= sub familics) , the 130urlctic llinac 
anel Parabourleti e llinac Bctseh, 1974 (18 1); thc lauc r. endcmie to Madagascar. was origi
na ll y eharaete ri zed by mating wi lhout pair fonnation er. latcr. by the wingcd scta Ja 01' Tita i 
(Fi g. 459. BETSCH 1980: 18 1). BOlh charactc ri st ics. howcver. are not res tri cted to the gcn
era of Madagascar: the pair formation is al so apparent ly mi ss ing in other genera lacki ng 
secondary sexual characteristi cs in males and the seta Ja of Tita I is al so winged in Pa lacarc
ti e gcncra. Thi s separnlion can the refo re not be mai ntaincd . 

Dcscription 

Thc Bourlc tic lli da are sm<lll 10 large animals; the tolal lcngth 01' adult s ranging from 0.5 
(males) to 3.5 (femalcs) ml11. fcmalcs a lways bcing large r Ihan malcs. The pigmentation 
varics from pale yc llow to dark b lack or violet; it may be uniform 01' show various patterns. 
The large abdomen inc ludes the segments Th [J to Abd IV (ßETSCI-I 1980: 14), it is globu
lar 0 1' c longate wilh a dorsa l depress ion, possess ing in a fcw gcnera a pos teri or club. On thc 
head apex 0 1' on the anterior o f largc abdomen, a protubcra nee may oecur as a sceondary 
sexua l charactcri sti e . There are branched tracheae in thc head and largc abdomen (BETSCH 
1980: 22). The setae are genera ll y o f medium length and lhin. sc ldom long anel thick, in 
several genera so me are modified as secondary sexual charactcri stics (see BETSCH 1980: 96 
for a survey). Exccpl the gcnus Ancll clllpodialis wilh onl y Bothr BOE (G REENSLAOE 
1982: 269), all gencra have 5 pairs of Bothr: ABC on the buge abdo mcn. DE on Abd V; 
ABC lic in a straight line. the segmental pos ition 01' which is di sc lIsscd by BETSCH & 
WALLER (1989 : 26). where it is a lso shown Ihat BOI h1' E is modified in the Bourleti e llida 
frolll a different seta Ihan in the Sminthuridida. Thc App. an. are direclcd towards thc anus, 
are usually long, o ft eIl band li ke with a too thcd tip bUI maya Iso bc th in anel fanlikc. Neo
sminlhuroid selae are mi ss ing. 

Thc eye-patches have 8+8 o mmatid ia. 01' wh ich C and D arc o rtcn s mallcr Ihan thc others. 
The mandibu lae and maxillac arc general ly of thc normal chcwing type, only in Stel1 ognath 
riopes thcy are c longa tc in favour 01' an unknown feeding behaviour (Fig. 15). Ant IV is 
longer than IU and the entire antcnna is c lbowcd be(ween Ant III and IV ; Allt IV is e lea rl y 
subscgmcnted. 
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A lang scnsillum similar 10 a bothriothrix is dcvclopcd vcntrodis tally on Am [] (se la 417. see 
Figs. 8, 456), ami on Anl IV Iherc are 2 Ihick basal sensill a (sei ac p 112, 3, sec Figs. 10, 457) 
and scvcral do rsa l and vent ral d ista l scnsilla (Figs. 11 . 12). 

Euch Ti ta may have normal. thiek. 01' spinclikc seIne, in same genera also obliquely (run· 
ea te CI' distal ly flattcncd poslcrior sctac (Fig. 458). and I Of Illore oval organs. Sela Ja 0 1' Tita 
I is o fl cn winged (sec Figs. 242.459). Tita I . Ln each havc up 10 4 spallliatc di stal setac and 
always only 1 anlerior prclarsal sela. Thc claws usually huve 110 importunI Illoclifications 
exccpt same tceth. bu t Ihe cmpodia show a largc varie!y of farins, wh ich are o rten genus 
spccific: a braad lamella er rcduccd to strang cr fine nccdlcs wilh or withoul a filament, or 
complele ly rcduced (Figs. 459 - 467). 

The VT hus lang and warty sacs: (he Rel 3+3. in a few genera 4+4. Iceth . Thc selae of the 
denlcs arc of normal fa nn. they may be long and thiek in species li ving near or on the water 
surface. The mucro has smooth edges. a seta is missing. 

ßiology 

The species of the BOllrlctiellida are ra re to abundant. Thcy belong mos tly to the atlllobios 
and li ve in all strata from wet to dry habi tats: on the soil surfacc, on or under sto lles. in the 
low vegetat ion, and Oll bushes. Same tolerale hot sllnshi ne, somc are found near or on wa~ 
ters, few in liner and on dead wood, none in cuves. They occur fro lll the seashore up to Ihe 
high alpine regions near the glaciers and can be collected by pilfall traps 0 1' a sweepillg net. 
so il sampies are generally nOI an adacquate mcthod to eollect Bourletiellida. The spccics 
fced on fu ngi. algae. pollen gra ins. planl debri s. and dead insects but only occasionally on 
li ving pJanls: they drink wil h Ihe 1110ulh 0 1' absorb walcr wilh the lang sacs of VT. Thc scc~ 
allda!)' sexual characte ri sti cs 01' thc males are lIscd in a Illating behaviour with pair fo rma
tion. which is knowll in same species 01' thc genera l3ollr/etie//a. Dellteruslll illthlfrJ/s. j'lerc

/'OSlIIi" ,II///'//s. and Bovicol'llia (ß RETFELD 1970: 259. 197 1: 145, BETSC H 1974: 179. 
1980: 11 3). Thc mating behaviour is unknown in a furthcr 7 gcnera wlt h modified set ae in 
males and in the genera wi tholl l sccondary sexual charaeteristics in males. Seasons hosti lc 10 

life are passed as cggs laid on Ihc soiL 

2 

3 

Key 10 the genera of (he world 

ßourJcticllida Hrctfcld, 1986 

Head roundi sh. Illouth and lllo11 thpnns normal 

Head triangu lar. mouth anclmollthpans clongatc (Fig. 15) 

2 

Stelloglllllltriope.\· ßetsch & Lasebikan. 1979 

type spccies: Stellogllll11!riopes l//letheri Belsch & Lascbikan, 1979; Nige ria 

All postcrior setae 01' Tita 111 sl11oo(h. acuminatc 3 

5 or 6 posterior se lae of Tita llJ cspecially thiek. rough or loothcd (Fig. 468) 
Rastriopes Börner, 1906 

type species: Smilltllflnts aell/emus Schölt. 190 I : Ne\\' Guinea 

All lcgs wilh distinct Emp 4 

Somc or all \cgs without or wi th on ly Illinute Emp 22 
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4 Some or all Emp wilhoul lamcllac, lapering direc tl y into fine 01' thick filaments, or wit h 
onlya minutc basal point 5 

All Emp distinctly pointed, c ithcr with or withoUl lamellac, wi lh or witllOut subapical 
filaments 14 

5 Only Emp I as a thick filamcnt (Fig. 462) Helerosmi"lltlirus Stach. 1955 (p. 258) 

type spccics: Smimlllll"/(s illsigllis Rculer, 1876; Finland 

All Emp as filaments 6 

6 Anl shorter than body; if in males longer, Ihcn head with secondary scxual charactcri s-

7 

8 

ti es 7 

Ant longcr than body, head in malcs wi thout secondary sexual characlc ri stics 

Emp shorte r Ihan cJaws 

Emp longer Ihan c laws 

12 

8 

10 

All inner seI ac of Tita normal. aCUl11inale ValOlIIadiellll Betsch. 1974 

type spccies : ValOllladiel/a pau/iall; Belseh, 1974 : Madagasc:lr 

Sa me inner setae of Tita ob liquely tnlllca lC 9 

9 Oens anteriorly with 3 setae thicker than others (Fig. 507): females with on ly normal 
circumanal setue Ellis iellll n. gen. (p. 242) 

type spccics: Dell terosminrJI/{rl/s panda)'i Ell is. 1974; Grcccc 

All nnterio r selae o f dens thin; fcmales wi th I or morc furc~\l e cirClll11anal setuc 
Kaszabellil/a Bctsch. 1977 (p. 275) 

type spccies: Kas-:..abcll illa variabifis Bctseh. 1977: Mongo li a 

10 (7) All inncr sctae of Tila normal , acuminale Anjavüliella Betsch. 1974 

type species: AI/javidielfa al/karatrensi.\' Betsch, 1974 ; Madagascar 

Somc inner setae o f Tita ob liquely tmneatc I t 

11 Hcad in malcs wi th apical protubcrancc. in fcmalcs with 1 (7), 3, or 5 furcatc c ircuma-
nal set ae BOJlicomia Dclamare Oeboutteville, 1947 

typc spccies: Bovicom ia co mI/ara Delalllarc Deboultcv il lc, 1947: Scnegal 

Large abdomen in males with smal l spines, in fcmales with only 1 fure,lI c e ireumanal 
SCla, aO ,\1assoud;a Bctseh. 1975 

typc specics: Mtlssolldia grivewuli Bctseh, 1975; Madagasear 

12 (6) Ocns wilh onl y normal oulcr selac 13 

Ocns also wilh 3 small outcr spi ncs appca ring like oval organs 
BOllrletie/lilas Bctsch. 1974 

type spccies: BOllrleliellitas illlerilleilsis I3 Clsch, 1974: Madagasear 

13 Tita I - m with 2, 2. 1 spalulmc sc lac respeeli vcly Parabollrletiella Belsch, 1975 

type specics: Parabollr/etiella l1Iahafalellsis Bctsch. 1975: Madagascar 

Tita with 3 spatulatc setae cuch Paulümi/as Belsch, 1978 

typc species: Pallliall itas vieffe i Betsch, 1978: Madagascar 
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14 (4) A ll inner se lae of Tita normal, aeumi nate 

Some inner se lae o f T ila obli que ly truneale 
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15 Emp wilhout subapica l fi laments (al least Emp U. rJJ ) (Fi g. 46 1) 

15 

18 

16 

Emp wilh subapical fil amcnts (Fig. 460), anlerio r se lae of dcns longer Ihan spaces 
bel ween rows 17 

16 Dens with at mos t 7 ante rior se tae (se tae shon er than spaces be tween rows), heacl fro ns 
in males with only normal sclae D eulerosmilltJwrtls Börner, 190 1 (p. 234) 

type speeies: SmYll thu/'lls bicincIIIs Koch, 1840 ; Germany 

Dens with 9 or 10 alllc rior se tae, hcad f rons in males with 2 pa irs o f spine like se lae 
bctwccn antcnnac (Fig. 469) A rlesmillthurtls n. gen. 

Iype species : /)ellteroslI1illTlIl/ rtls r ic//C/rds i Arie, 197 1: ßraz i 1 

17 Emp wilh th in filaments, lenglh < claws: Abd VI in males wilh (Fig. 470) (subgenus 
BOllrleticlla ) 0 1' without (subgenus Cassagllclluliella) sccondary sex ua l characleris ti es 

BOlldetiel/" ßanks. 1899 (p. 2 19) 

type spee ies: SIIIYII IIIIII'IIS flO r lCl/sis Fiteh, 1863 : USA 

Emp with thiek filaments, length > claws 1'ritosl1lillfhurlls Snider, 1988 

type species: TrilO.l' l1l i ll l flllrus sc/llIl1 i Sni de r, 1988 : SOlJlh Afri ca 

18 ( 14) Emp wi thout subapical fi laments (Fig. 464) N asosm;lltJwl'us Stach. 1955 

type species: D el/lerOsmil1llllll'lls d ill/ orphlls Wo rnersley, 1932 a: Australi a 

Emp wilh shon 0 1' lo ng subapica l fi laments 

19 Emp with sha rt fi laments. ICllgth < claws 

19 

Bou r /etid es Betsch & Massoud. 1972 

type species: BOll rlef ides Ivedlace i ß ctsch & Massoud, 1972: A ustralia 

Emp with long filamcnts, lenglh ;?: c laws 20 

20 Gcnita l papi lla in males;?: 1 vcntral alla l va lve. femalcs wilh 5 dorsa l circumanal SC lac 

21 

Gcnita l papi ll a in males· 1 vent ra l anal val ve , fcmaJcs with 7 do rsa l c irellmanal selae 

Prorastriopes Dc lamarc Dcboullcvillc. 1947 

type spccies: Promslriopes pIlIeher Dclamarc Dcbouttcvillc. 1947 : Scncgal 

21 Emp S-shaped , tip curved inle rnall y (Fig. 465). Ant IV with largc scnsillum P on Ist 
whorl bchind the tip (as in Fi g. 11 ) Fasciosmillthul'us Gisin. 1960 (p. 243 ) 

typc species : SlI1illlh lll'lfS fj llil1 fjf /ejascia l ll ,'j Krausballe r. 1898: Germany 

Emp stra ight or slightly curved ex tc rna ll y (Fig. 466), A nt IV with large sell sill um P on 
3rd who rl behi nd the tip (sce Fi g. 11 ) Cyprauia Brctfe ld. 1992 (p. 232) 

typc species: Cypral/ia gisae I3rctfe ld , 1992: Cyprlls 

22 (3) Emp l and rr minu tc. Elll p IU short. pointcd: dens with many very long setae (Figs. 
565 . 566) Pseudobollrletiel/a Stach. 1956 (I'. 276) 

type species : SmYlllhllnts Spil/{II11S MacG illivray. 1893 : USA 

Emp I - IIllll iss ing 23 
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467 

470 

472 

467 Alleuempodialis (a ncr BETSCH 1980). 
46R 46R Tila 111 01' Rnstrinpes (aller HiiTHER 19(9). 
41lC) Head or A ries/llilllll/lru.~ (llIeli. malt:: (alkr ARLI~ 1971). 
Figs. 470 • 472 B{Jllrleriella nrvalis (a fl er STACH 1956): 
470 MakAbdlV- VI, 47\ MalcAbd VI,tip472 App.:m. 
Fi gs. 473·474 !Jo llrleti('/l" call ij!oll l.!lI.\';S (:lflCT NAYROLLES 1995): 
473 DeliS, apical pari with 2 anlcrud islal selac 474 App. aB. 

47 1 

, , 

474 
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23 Luge abdomcn with Bothr AßC CorYlleplwrill Abso lon, 1907 

typc s pccies: CorYllcphoria j aeobsolli Absolo n , 1907: lndo nesia 

Large abdo men with o nl y Bothr ß Aneuempodia!is Stach, 1955 

type spccics : DellTeroslI1il1lhums e il/ ere/l s Wo mcrs lcy, 193 2 a; Australia 

Remarks: The genus Arlesmimll/l/"lls n. gen .. type spccies De/llerosm inlllll rtls r icl/(/ rdJi Arie. 197 1 
( I). also includes Ihe species DellleroJmimhlll"llJ ollel i Ari e. 1961 (37) and Del/terosmintll/l /"l/ s.f(j

{illel1sis Arie. 197 1 (4). Tlte empodia of these species are like Ihose of tlte ge nus Deu(erosmil1l llll rl l.f 
bu t the males possess 2 pairs of spinelike instead of normal selae on head frons between the antennae 
(Fig . 469). The new ge IHls is named in honour of tlte aUlllor of these spec ies . Prof. Dr. ROGER ARL E. 
Ihe eminent Brazilian so il zoo logisl. Tbc 3 spce ies deseribed only oeem in Brazil. The gender of Ihis 
ge nus is maseuline. 

Cos.w gno/ldiefla is maintained bere as a subgelllls of /Jo l/rlel iella . not as a separate genus. sinee the 
only differenee to Ihe nominate subgell us is Ihe absence of Ihe sex ua ll y modifi ed setae on Abd VI in 
males (Fig. 470. sec be low). 

In N Arneriea. the genus Delltero.olJiJltlwrllJ seems to contain a lso species of 0 1 her. new genera (sec 
CHR ISTI ANSEN & BELLINGER 1981: 11 59). 

I 

2 

Not in cJ uded in thi s key are: 

Del/rerosmilllllll/"l/s kaplil/i rv!art ynova in Manynova . Tshelno kov & Kaplin. 1979 (41 ). the Tita 
of which have 3 spatu lat e selae and lanceo lale ElllP each: it rnay bela ng to a new ge nus. 

Madeca.uiell(j Betsch & Wall er. 1996. type spec ies: MadecaH iella ibi lyel1.~is Belsch & Waller. 
1996 from Madagascar. which is near Alljo l' idie/!a in the above kcy and differs fro m thai ge nus 
by a reduced numbe!" of the :lIltcrior selae of large abdomen ami by Rel 4+4 tceth, inslCad of 
3+3. 

Tellelllielfa Palaeios-Vargas & V;:izqllez. 1997. type spec ies: Tellemie{{(1 Siallk(lalla Palacios
Vargas & Vazquez. 1997 from tvlcxico. thc Tiw of whi ch havc Ih iek spalulale setae and the 
App. an . are fine ly palmatc. This ge nus has originall y been considered 10 be a subgenus of Sre· 
lIogllarhriopes but it s head :l lltimouthparts are not lenglhcncd. 

Diagnosis of thc Palaearctic gene ra and spccics 

Genus Bourletiel/a Danks, 1899 sensu Linnaniemi, 1912 

Kcy to the Palaearctic spccics 

Ant IV with about 7 subscgmcnts 

Ant IV with abou t 10 subsegments 

Dens dist.all y wi lh 2+ I ante rio r se tac (Fi g. 479) 

Dens distally with 2 antc rior set ac (Fig. 473) 

2 

gall1ae Brctfc ld , 1994 

3 

7 

3 Tila 11 fQW p:3 sclac (see Fig. 23): Abc! VI in males wilh sexually modificd sClae; Arp. 

4 

an. broad 01' narrow 4 

Tita 11 rQW p:4 sc lnc (see Fig. 23); Abd VI in males with e nly nonnal sc tae : App. an . 
broad cm eiara Haybach. 1972 

Body colour main ly yc llow: App. an . broad 0 1' narrow 

ßody coleur ll1 ain ly dark b luc: App. an . broacl 

5 

6 
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5 Abd VI in males with seta ml shon and aCLImi nate, spine Oll as broad as OL2 
(Fig. 471); App. an. broad fanlike arv,tfis (Fiteh, 1863) 

Abd VI in males witil seta ml long and coi lcd, spine Oll broader Ihan OL2 (Fig. 493): 
A pp. an. narrow, spatulate viridescells Slach, 1920 

6 Abd VI in males wilh seta ml long and coilcd, spines Oll +2 of equal form but curved 
oppositc ly (Fig. 480); App. an. apicall y 511100 tl1 or wilh fine fringes (Fig. 48 1) 

hortensi,. (Fiteh. 1863) 

Abd VI in males wilh scta 111 1 as a stoul spinc, spine Oll broader Ihall OL2, both 
curvcd postc riorl )' (Fig. 491 ): App. an. apicall y with ro ugh leeth (Fig. 492) 

sieki ßrctfeld. 1994 

7 (2) Tita II row p:3 sctae (sec Fig. 23): Abd VI in males wilh sexua ll y modifi ed selae 8 

;;; Tita n row p:4 setae (sec Fig. 23); Abd VI in males wit h on I)' normal selae 
C(l1Iigolfellsis (Nayro Jl es , 1995) 

Ti ta n row p:5 setae (see Fig. 23): Abd VI in males with onl)' normal selae 9 

8 Body colour mainly ye llow: Ant m in males dorsobasnll y with 1 Lh ick spine (Fig. 487): 
App. an. bandlike , di slnl 3/4 fri nged. not broadened or furcate (Fig. 489) 

radula Gisin , 1946 

Body colour mainly blue; Am m in males wilh only normal setac; App. an. bandlike , 
di stal 1/3 fringed, sometimes brondened or furcate (Figs. 474, 483) 

pistilllflll Gisin. 1946 

9 C Ulicie o f head frons nnd c lypeus wilh sma ll granules, always sma ller than the basal 
d iamete r o f setac; circlllllana l selae in females only fin e ly serrate 10 

CUlicJc 01' head fron s anel c lypeus wilh large granules , so me as large as or larger than 
Ihe basa l diameter of seIne: ventral circll lllanal se tae av I ' and av l in females generally 
branched basal ly (Fig. 485) fJl'llillosa (Tullbe rg, 187 1) 

10 Body colour mainly ye l10w 

;;; Body eolom mainly blue 

fl/teovcl'llalis (Nayrol1es. 1995) 

coemleOl'emafis (Nayro lles . 1995) 

Body colour a mi xlUfe o f dark purple and orange-ochre c(uliellsis (Nayro l1 es, 1995) 

Remarks: Not included in Ihis key are: 

BO/lrler;ella agren; Stach. 1956 (= 8. pütillllm). 

BOllrleriella mOllgolica BClsch. 1977 (= lJ. pisrillllm ). 

BOllrlerie/lOlrichroma Nayroll es. 1995 (= IJ. crucio/(l ). 

Diagnosis (Ir the genus 

Large abdomen globular, row 5: 1 seta. Am IV with large sensillum P on Ist whorl behind 
Ihe lip, with 2 ventral and 12 tip scnsilla (see Figs. 11 , 12). Inner setae o f Tita not obliquely 
truncate. sela la missing, Bi prcsent (Fig. 23). Tit a I - III witll 3, 3, 2 spatulate selae respec
li ve ly. All Emp po intcd, wi th lamel1ae, with short and pointed subapical filaments, lenglh < 
clmvs (Fig. 460). 
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Most an te rior sctae of dcns longer than thc spaces bctwccn rows; fOrlnu la 01' <In terior setae 2 
01' 3(= 2+1 ),2.1 ,1... 1 (Figs. 473. 479). Secondary sexual characte ri stics: in males: Abd VI 
dorsa lly with median cres l and modified setae (Figs. 470, 480, subgenus l3ollrletiella ) or 
wilhout sccondary sexual charactcristi cs (subgenus Cassagna/ldiella Ellis, 1975), large 
abdomen somctimes dorsa ll y with swollcn se tac (Fig.470); in fe males: circumana l sclae 
a rIen fri ngcd or lOolhcd. selae av I '. avl. and av3 somet imcs bandlikc (Figs. 485, 488). 

Occurrencc: Holarclic and some regions of the Soutllern Hemi spherc. 

Descript ions 01' the genus: ßANKS 1899 : 194, U NNAN IEM I 19 12: 292, STACH 1956: 
137. BETSCH 1980: 176. C HRISTIANSEN & BELLINGER 198 1: 1148, NAYROLLES 
1995 : 43. 

Type specics: SlI1ylllh/ll'/ls hortellsis Fiteh. 1863. 

Rcmarks: Tbc subgcnus ßOllrlcliclla compriscs tbc spccics BOllrlclicl/a {//w!lü. gaIH(le. Iwncl1siJ . 

pisrillwlI. radllfa. sicki. and l'iride.H:el1s . 

Tbc slIbgcnlls Cas.wgl1(1l/die{{(1 compriscs {he spcc ics /Jollrlcriella clldic l1sis. clll1 igOIlCnsÜ. coc
rl/lem'el'l/(/!i.L enteiaw. IUlcol'cm(llis. and pl'llillos(I. 

Diagnosis ur thc Pa lacarctic spccics 

/Jo /lrletiella (Bollrleriella ) arvalis (Fi leh. 1863) (673) sensu Stach, 1956 ( 143) 

Syn. : SlIlymhurus arvalis Fileh. 1863 (673) 

Smilltllllnts !//tellS Schötl. 189 1 ( 11 ) 

BOllr/etiella Ilfrea Jeannenol , 1954 ( I) 

nee Smym!turt/s hoells Lubbock. 1868 (296) (= DCl/lerosll1illthllrtls su!plwrcl ls ) 

Total length up to 1.6 Illm in fema lcs, 1 Illm in males. Main coloUf ye llow. sOllle ti mes 
washed wilh b lue: fronlai eye dark . Vent ra l head-back with 2+2 oval organs. Ant IV wi lh 
about 7 5ubsegmenls. T ila [] row p:3 selae. Icngth 0 1' longes t SC lac 0 1' Tita Lli > diameter 01' 
Tita. FormlIl a o f anlcrior selae 0 1' dens 2+ I .2, 1. 1 ... 1: 1ll1lCro without an te ri or fllrrow. Secon
da ry sexual charae te ri stics: in males : Abc! VI moslly with median eresl. seta m l long acumi
nate. DL I +2 as slender sp ines 01' eqlla l form, and curved poste rio rl y. large abdomen P05-
te rodorsa lly wilh swollcn. hooklike setae (Figs. 470. 47 1); in females: dorsal c ircumana l 
se tae sligh tl y cili ale. se tae aO and a2 - av I stro nger than the ot he rs. App. an . thin , broad 
fan likc. api ca ll y fin e ly rringed (Fig. 472). 

Proportions: Length 0 1' amennae : head diagonal = 1. 5 in rcmalcs. 2 in males. Am r : 11 : m 
: IV = 1 : 1. 7 : 2.7 : 5.3 . De ll s : IllUcro = 3. App. an. : mucro = 0.3 - 0 .4. 

Type loeali l)' : USA. New York. in Ihe low vegetation 0 1' a garden. o n frui l Irees, anel in 
fj e lds 01' c lover. 

Occurrence: Holare lic; in the Palaearcti c reported fro m N Russ ia (N Siberia 7, ST E
BAEV A 1976: 124 accord ing to SCI-IÖTr ), W to t11 e Ne therlands (ELLIS 1974: 235 ), and S 
10 France (Corsica), former Yugos lav ia. N Grecce (Sit ho ni a) (orig. observs., leg. BRET
FELD), and Algeri a (orig. observ ., leg. MERTENS). 'fhe records from Ncw Zealand 
(SALMON 194 1: 4 15) and Ind ia (DEN IS 1936: 278) s110u ld bc co nl"i rmed ; not conl"i rmed 
for Auslra li a (GREENSLADE 1994: 120). The eX IlC! di stri bution remains to be shown since 
Ihis 5pecics has often been confused with othe rs (G ISIN 1960: 287). 

ßio logy: 13. a rvedis li ves in the vegetat ion 01' open habi lats; in the USA. Michigan . also in 
litter. on Sphagllllll1 , under loose bark. and in nood pla ins (SN [DER 1967: 227); in the Pa
laearc lic it $eems to prcfer lo w. sparse grass vcgeta tion (ELLIS 1974: 235 and orig . observ.). 
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It has been recorded rrom sa lt meadows (WEIGMANN 1973: 309) and has been rOll nd 
reeding on po llen (KEV AN & KEV AN 1970: 3 11 ). 

Species dese riptio ns: G1SIN 1960: 287. SCOTr & YOS U 1972: 109. GOUGJ-I 1974: 445 
(small abdomen in males), CHRISTIANSEN & ßELLINGER 198 J: 11 48. 

Rcmarks: 11. lIr\'{/IiJ is we il characterizcd by the yellow colouf. the sexually modificd selae in males. 
und the broad App. an. in females (Ihis lauer chameler is similar 10 the gCllera lly darker colou recl 11. 

hO/'fCIIJi.L CHRISTI ANSEN & BELLI NGER, sec abovc). GIS IN ( 1960: 287) eonfuscd the App. an . 
\Vith those of IJ. l'iridcsCCl1.t. FITCH. togelher wit ll the original desc ri pt ion (sec above). noted a coun 
ship bchaviour. whi eh in rea lily is th at of a ye llo\\' DClIfcrosmilltllllniJ spccies of the New York area. 

BOllrfetie/fa (Cassagl1a//die/fa) cadiel1sis (Nayrolles, 1995) (5 1) 

Syn.: Cas.mgllaudie/fa cadiellsis Nayro llcs, 1995 (5 I) 

Totallength up to 1.2 mm in fcma lcs, 0.7 Illlll in males. Main eolour dark bluc-Pllrplc, or
ange pigmcnt dorsall y on head and in irrcgll iar cross stripcs on largc abdomcn. Abd V and 
VI cach with I pa ir o f light spots: anlcnnac brown purplc. Othcr eharac tc ri sti cs as in B. coe
ruleovel'lla!is (sec bc low). 

Proport ions: Lcnglh 0 1' antennac : head diagonal = 1.5 in femalcs, 1.8 in males. All! I : 11 
: III : rv = I : 2.2 : 3 : 6.7 (7.4) in remales (and males). App. an. : mliCro = 0.45. 

Type localit y: $pain. Lc rida, Sierra de i Cadi. near the Perbes pass, mounlain garriguc ~H 
1280 m a ltitude. 

Occurrence: Also found at anothe r si te in Spain , Lc rida (Collado de l ou at 1480 !TI alti 
lUde, NAYROLLES, see abo"c). 

Remarks: The eolour dislinctly di slinguishes /J. cadiclI.~is from 11. cocm{cm'cmaIiJ and 11. Imcovcr-
1I{/Ii.S ; Ihere are no inlcrmediale colour forms (NAY ROLLES 1995: 59). 

BOllrletiellll (Cassaglllllldiellll ) clllligollemis (Nayro lles, 1995) (56) 

Syn.: Cllssllgmwdiellll calligol/ellsis Nayro llcs, 1995 (56) 

Total length up to 1 111m in fema les, 0.85 n1l11 in males. Maill colour light blue, head and 
large abdomcn dorsa lly also with ycHow pigmcnt: alltcnnac brown. Ventra l head-back wü h 
2+2 oval o rgans. Ant IV wi th about 7 subscgments. Tita U row p:4 setae. FormlIla of antc
rior set ae 0 1' dcns 2.2, 1, 1 ... 1 (Fig. 473); 1ll1lCro with anteri or fllrrew. Seeondary sex ual char
aeteri sti cs: in males mi ssing; in femalcs: circlIlllanal setae av 1', av I. and av3 broad and 
slightly se rratc. App. an. broad ri bbonlike. di sta ll y broadencd. se rrate. and slightly fu rcate 
(Fig.474). 

Proportions: Lcngth 01' antennac : hcad diagona l = 1.5 in fcmales. 1.6 in males. Ant I : 11 
: m : rv = I : 2 : 2.7 : 5.5 (6) in remales (and males). App. an. : 1ll1lCrO = 0.55. 

Type loca li ty: France. Pyrences-Orientales. Mass if de Cani gou. al pine mcadow near Puig 
Raja al 2700 m allilucle. 

Occurrence: Also found at anolhcr sil c in the Mass if de C;lIligou (NAY ROLLES, see 
abo"e). 

Remarks: The App. an. of B. ClllligoUCl1JiJ resemble those of B. piJlillwlI, onl y Ihe selae of Tila 11 
and Ihe males diffe r. 



l3 0u rlcticll ida 

BOllrletiella (Cassagllatuliella ) coerlileovem alis (N ayrollcs . 1995) (48) 

Syn.: Cassagll alldiella coemleove /'l/a!is Nayroll cs. 1995 (4 8) 
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Total length up to I 111m in fema les. 0.75 Illlll in males. Main eolour blue. head dorsall y 
o range, Abd V sOllletimes with I pa ir o f" pale spOIS: antcllnac brown . VcntralllCad-back with 
2+2 oval organs. Ant IV with aboul 7 subsegments. Tita n ro w p:5 se tae. Formula 01' ante
ri or setae 01' dens 2.2.1.1 ... 1: mucro with antcri or furrow. Seconelary sex ua l charactcri sli cs : 
in males mi ss ing ; in females: c ircUlll ana l setae av I', av I, allel av3 broader than o thers. App, 
an. broad ribbonlike , apica ll y serrat c. 

Proportions : Length o f antennae : head diagona l = 1. 5 in females, 1. 6 in males . Anl I : n 
: fI1 : IV = I : 2 : 2. 8 : 6.2 in fcmales. I : 2.3 : 3.1 : 6.9 in males. App. an. : mucro = 0. 53 . 

Type locali ty: France, Ariege, between Suc alld La Prade, in the low vcgetat ion of a 
l11eadow with beeches at 960 111 alt it ude . 

Occurrence: Known only from the type loea lit )'. 

Remarks : /J. coem leOl.em alisoccurs logelherwi lh/J.llIleOl·cm ali.f wilho UI illlcrmcdia lc co lourcd 
spcc imens. There are a lso no intermcdia lc COIOUf forms bClwccn Ihi s spccics and /3. ("ar/;ensi .. (N A Y
ROLLES 1995: 59). 

BOlfrletiella (Cassag f1{wdiella ) cm cia tC/ Haybach. 197 1/72 (3 1) 

Syn.: Cassag f1{lIIdi ella trichrollla Nayro lles. 1995 (56) n. syn. 

Total length up to 1.2 ml11 in females, I 111m in males, Main eo lour b lacki sh blue with 
whiti sh parts: head dorsa lly pale . largc abdo men antc ri o rl y with 2 or 3 pai rs of pale c ross 
stripes. pos teri orly with irregular pale net. thc large do rsal pair 01' pa lc patches \\Iith blue tint s 
(co loured orange in B. rricll roma), antennae dark. Abd V with pa le cross stripc . Abd VI with 
1 pa ir 01' pale spo ts (Fig. 475). Ventrn l llCad-back with 2+2 ova l organs. An t IV wi th abüut 7 
subsegmellt s. Tita IJ row p:4 setae, Icngth of longes t setae 01' Tita rn > 3x diame te r o f Tita. 
Fonnu la of ante rior setae 01' dens 2+ 1. 2.1.1 .. 1: mucro with na rro w anterior furro\\l. Secon
dary sexua l charac teri s ti cs : in males miss ing: in females : circumanal setae aO and al ci li at c, 
a2, a3 , av I', and av I with distal fringes , all ll1entioned selae Ihicker and lo nger than o the rs. 
App. an . (hin. broad fa nli ke , apieally toothed (Fig. 476). 

Propo rtions: Lengt h o f an tennae : head diagonal ;:: 104 in fCIlla!cs, 1. 7 in males . Am I : n 
: rn : IV (in /3. trichrollw ) = I : 2 .\ : 3.2 : 7 in females. I : 2.3 : 3.3 : 7.2 in males. Dens 
: l11uc ro = 3. App. an. : mue ro = 0.3. 

Type loea ll l)': Austr ia, C arinthia. Großglockne r Mt., on Saxifraga mdolphialla on a 1ll0-

raine at 2340 111 alt itude. 

Occurrence : Also fou nd at sevcral s iles in S Franee and N Spain (NA YROLLES, see 
above), and in Germany (Thuringia. Lelllra va lley Ilcar Jena, ori g. obsc rv., leg. DUNGER). 

Bio logy: /3. crucia/(l lives in xerot hc rmlc grass lands from the high lands up to the a lpine 
regions and in mcelitc rrancan vegetatio n. 

Rcmarks : This ne w desc riplion of ß. c:n/C:ia((/ is based on a rc·cxami nali oll o f th e Iypes. 

lJol/rielie/la (lJol/rlelie/la) galllae ß rcllcld, 1994 (147 ) 

Only 1 male (andjuvcniles) known. Total length I mm. Main colour blaeki sh bluc with pa le 
parts: heael dorsally wlth sma ll pale reg ion, large abdomcn with irregular. pale cross stlipcs , 
late ra ll y wi th pale spots (Fig. 477). Ve nt ral head-back with 2+2 ova l organs. AI1I IV with aboll i 
10 subsegments. Tita n row p:5 seine, Icngth of longes t sctae 01' Tita m > 3x diameter 01' Tita. 
Formu la o f <ln terior setae 01' de ns 2+ 1.2, 1, 1 ... 1; Illllcro with narrow <lnterior fllrro w. 
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Secondary sex ual c ltaracleri sti cs 01' malc: Abd VI dorsally wilh median crcsl, selac 1111 +2 as 
long. abruptly curved spines. DL I +2 as slcnde r spines of equal form , olhcr neighbouring 
selae fonning a baske t around li p, all se lae curved poslc riorl y (Fig.478). largc abdomen 
pos lerodorsally wilh slighl ly swollcll SClac. 

Proportions: Lenglh of anlcnnac : head d iagonal = 2. 1. Anl 1 : 11 : m : IV = 1 : 2.4 : 2.9 
: 7. 1. Dcns : muero = 2.7. 

Typc localily: Portuga l, Beira Baixa. Idanha-a-Nova. in plalllaliolls o f Eucalyprlls glo/m 
Jus. 

Occurrcnce: Also found al olher siles in Porlllga l (e. g. SOUSA el a l. 1997). 

Rcmark s: In the I SI instar juveniles . Ihe long Sclae 01' Ti ta I11 and the colollr pattern arc alrcady dc
vcloped. 

BOllrleriell" (Bollrleriell,,) IlOrfellsis (Fiteh, 1863) (186) 

Syn.: SIII)'I11/IlIf/fS JlOnCI1S;S Filch. 1863 ( 186) 

SlII ill rJIllf/fS pmil10slIs Guthric. 1903 (48). CHR1STLANSEN & BELLINGER 1981: 
11 5 1 

lJoll rJeriello signora Linnan icmi. 191 2 (293) 

BOllrleriell" "/"/Iil/osa Kinoshila & Uchida. 1950 (2 1). YOS II 1977: 164 

!lce Bour/eriella horre1!sis Stach, 1956 ( 149) ad partc lll (= l3ollrleriello viridescells) 

l30llrleriella hortensis Hopkin. 1997 (41. 139) (= Demcrosllli1l1huf/fs sulpJlIlrells) 

Total Icnglh up 1O 1.8 mm in fcmales, 0.9 111111 in males. Mai n colour blackish blue; hcacl 
and large abdomcn dorsa lly more 0 1' less pa le, males pa ler Il1al1 fe males. Venlra l head-back 
with 2+2 oval organs. Ant IV wit h abollt 7 subscgmcnls. Tila II row p:3 selac. lenglh 01' 
la ngest selac o f Ti la I11 ~ diamcter 01' Tün. Fonllula o f anterio r SClae 01' dell s 2+ 1.2. 1 . 1 ... 1 
(Fig. 479); mucro wilh vcry narrow <lllI crior furrow or fun'mv only in basal 1/3. Seeondary 
sexual eharaelcrislics: in males: Abd VI dorsa lly wilh median ercsl. scla m l lo ng and co ilcd, 
m2 shon and eurvcd poslcriorly, DL I +2 as slender sp incs o f equal form but eurved oppo
sile ly (Fig.480), largc abdomen posterodorsa lly with slightly th ickened setac: in femalcs: 
ci rcumallal sc lae aO - av 1 longer Ihan olhers, e ili mc. or s lightly sc rrate, so me selac sO l11e
limes wilh basal tcellt . App. an. Ihin , broad fanlike. apica lly almos t slllooth (Fig. 48 1). 

Proportions: LCl1 gth 01' anlcnnac : head diagonal = 1.5 in fcmalcs, 1.6 in ma lcs. Ant I : 11 
: III : IV = I : 2 : 3 (3.3) : 6 (6.3) in remales (and males). Dens : mucro = 3. App. an. : mucro 
= 0.27 . 

Typc locality: USA. Ncw York, in g;;udcns on Icaves and soi l. 

Occurrenee: Ho larctie: in the Palaearctie from Japan (YOS n 1977: 164) alld Russia (S ibc
ria. STEBAEV A 1976: 124) W 10 Island (ßÖDV ARSSON 1967: 257) and S to Portuga l. Ihc 
Azores (GAMA 1992: 47). Spain (JORD ANA CI al. 1990: 34), and thc Alps (Switzc rl and 
and Auslria . GIS IN 1946: 260. C I-IR ISTIAN 1987: 58 respeclil'e ly). Also fou nd in N Viel
nam (STACH 1965: 368), S Austntlia (G REENS LADE 1994: 120), New Zealand 
(SALMON 194 1: 4 15), Hawaii (CHRISTIANSEN & BELUNGER 1992: 357), a",1 S Arrica 
( I fem ale, orig. obser". , leg. SIC K). Thc rceords rrom Ind ia (BAIJAL & MATHUR 1969: 
257) and Korea (LEE 1973: 435) should be con firmcd. Obscrvcd in a house in thc Antarct ic, 
Campbcll Island. in thawed, importcd soi l (WISE 1967: 123). 
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Fig..<;. 475 • 476 lJollrlcfiel/(I cruciafa (after NA YIH)LLI ~S 1995): 475 Hahitus 476 App. an. 
Fig..<;. 477·478 ßOllrlcfiel/a galllae(afler BRETFELD 1994): 477 Colour pattern 478 Male Abd 
VI. 
Fig..<;. 479· 48 1 ßouriClicl/a hortcnsis: 
479 Dells, apic.11 part with 2+1 anlerodista l setne (after NAYR OLLES 1995) 4RO Male Abd VI, 
schelll.:l tic and natura l (.:IOcr BRETFELD 1990), 481 App. an. (.:IOcr STACJ-I 1956). 
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Bialagy: 11. Itorrensis is commOIl alld olle 01' the most draught res isteIlt alld sUIl -loving 
Symphyplconil ll specics: it can bc found on hot, sunny garden slabs (orig. observ.) and COIl
eretc walls (SN IDER 1967 : 227), post-fire sites (TAMM 1986: 11 3), raw man-made tip soils 
(DUNG ER 1979: 13). small urban greens (STERZYNSKA 1987: 3), and n at roofs (orig. 
observ.). But il a lso li ves in low, grassy or herbaceous vcgcl.nion or on agricu hural so ils. 
where it Ill ay oeeasionally daillage plants (GREENSLADE & IRESON 1986: 279). Mass 
occurrcnce has been observed sevcral timcs on and in ha uscs in Gcrmany (o rig. obscrv.). 
Thc large draught tolcrance is also demonstrared by repo rt s that eggs wcrc layed with devel
oped eye-patehes (DELAMARE DEBOUTfEV fLLE 1945: 80) ancl that j uveniles oeeurred 
down 10 0.5 111 depth in vineya rd soils (HÜTHER 196 1: 337). 11. horrcllsis has beeil col
Iccted up to thc alpine regions al 2800 III altitudc (Swilzerland. CAR L 190 I: 277). 

Speeies deseriptions: GISlN 1946: 259. 1960: 286. CHR ISTIANSEN & BELLINGER 
1981: 11 5 1. FJELLBERG 1984: 87 (Ill axi ll ary outer lobe). BRETFELD 1990: 44 1 (chaeto
taxy). NA YROLLES 1995: 45 (gcncra l. main ly chac!Otaxy 01' the cxt rcmities). 

Remarks: Females o r /J. IwrtellJü dirrer frarn 11. an'aNs onl )' in the ca lou!". wh ich also v;Irics 
(CHRISTIANSEN & IlELLI NGER. sec above). 

Bourleriella (Cassagllaudiella ) haeovemalis (Nayro lles, 1995) (5 1) 

Syn.: Cassagl1ll/ldiella IltteOVemlllis Nayro lles. 1995 (5 1) 

TOIal length up to I 111 m in femalcs. 0.75 n 1l11 in males. Background co 10m goldcn ye llow. 
largc abdo men posteriorly with Illere er less brownish pigment. Other characteristi cs as in 11. 

coemleovemlllis (see above). 

Proportions: Length o f antennae : head diagonal = 1.6 in fcma les, 1.7 in males. Ant J : II 
: rn : rv = I : 2 : 3 : 6.4 (7) in femal es (and males) . App. an. : mucro = 0.5. 

Type loca li ty: France. Ariege, betwee ll Suc and La Prade. in the low vegctation o f a 
meadow with beeches at 960 m alti tude. 

Occurrence: Also found at another si te in S Francc (Pyrcnces-Orientales, Massif de Cani 
gau) alld in N Spain (Lcrida, Sierra dei Cadi) (NA YROLLES, sec abovc). 

Biology: 13. IllIeOl'enw{is lives in the vegetatio n o f grass lands up to 1760 111 altilUde 
(Francc, the Pyrellees. NA YROLLES, see above) . 

Rernarks: At the type localit )" B. ltllcOI'cl"I/aliJ OCCllrs togcther wit h IJ. c.:oeruleovem alü without in
termcdiatc co lo llred spee imcns. Tilere are also no intermediate colour farms bClween Ihi s spccies and /3. 
cadiells is (NAYROLLES 1995: 59). 

BOllrle/iella (llourietiellll) pis/illulII pisrillfllll Gisin. 1946 (26 1) 

BOllrleriellll pislillf(1I/ incisll Ell is. 1975 (77) 

Syn.: BOllrlerieJlll pntillosa Ägren. 1903 ( 164) 

BOllrletie/lo agrelli Stach. 1956 ( 140). ELLIS 1975: 77 

l1ollrleriel/a IIIongolicll Bctsch. 1977 (77) n. syn. 

Total length up 10 0.8 mm in femalcs. 0.7 111m in males. Main colour blue with irregular. 
smalI , white po ints. Vent ra l head-back with 2+2 oval organs. Ant IV wi th about 7 subseg
ments. Tita n row p:3 setae , Icngth of la ngest sctae of Tita In 3 - 4x diameter o f Ti ta. For
mula of anterior setae of dens 2,2, 1.1 ... 1; !l1Ucro without ante rior furrow or furre w only in 
basal 1/3. 
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Sccondary scxual characlcrisli cs: in males: Abd VI dorsally wilh median cresl. se la ml 01' 
medi um lcnglh and cllrvcd postcri orly, 1112 silon and curved anteriorly, DL I +2 as stoul 
spines. DL labout 2x broacler than DL2 (Fi g. 482). large abdomen posterodorsa lly with 
swollen. hooklike setac: in females: eirclI lllanal setac av I ', av I . and av3 broad bandlikc. 
samelimes with basal teclh. App. an. bandlike. distal 1/3 fringed. somctil11es broadened or 
fureale (Figs. 474 . 483). 

Proportions: Lcngth 01' antennae : head diagonal = 1.6 in females. 1.8 in males. Ant I : II 
: In : IV = I : 2 : 3 (3.2) ; 7 (7.5) in fema les (a llel males). Dens : Ill11Cro = 3. J\pp. an. : mucro 
=0.6. 

Type locality: Switzcrland , Ihe Grisons. in Ihe low vegetation of a pasture <11 2400 m alti 
lude. 

OcclIrrence; Palaearcti c: fou nd in Seandinavia (Fin land, LINNAN IEM L ELLIS, sec be
low: S Swcden, ÄGREN, sec abovc: N Swedell. orig. obscrv., leg. v. TSCI-IIR NHAUS: 
Norway. FJELLBERG 1980: 135). Gennany (North Rhine-WeSlphali a ncar Wupperlal. 
KAMPMANN 1977: 95: Rhine lnnd-Palalinale. Eifcl MIS .. HÜTI-I ER 1982: 98: Saxony. 
Oberlausilz. SCHULZ & DUNGER 1995: 16). Luxembou rg (ELLIS. sec below). Czcch 
Rcp. and Siovakia (NOSEK 1969: 404. DUNG ER 1970: 503). AUSlria (Lowcr AUSlria. 
BAUER 1993: 240: Tyro l. CHR ISTIA N 1987: 58 and ori g. observs .. leg. BRETFELD. leg. 
MERTENS). Swilzcrland (sec 'ypc localily and L1 ENHARD 1980: 369. L1 EN HARD CI al. 
198 1: 585). former Yugoslavia (e. g. CVIJOV IC 1974: 112). lIaly (N lIal y. Ihe Dolomiles. 
orig. observ .. leg. BRETFELD: Tuseany. Apuane Alps. DALLA I 1970: ~67). Franec (A in. 
Jura MIS .. GISIN 1948: 494: Ihe Cen"al Pyrenees. CASSAGNAU 196~ : 463: S Francc and 
Corsiea. IZA RRA 1969: 459. POlNSOT 1974: 126). anel N Spain (JO RDANA CI al. 1990: 
34). Doublfully rccorded from S Russia (SE Allay MIS .. STEBAEVA 1976: 124). B. 11/0/1-

golicCl has beeil descri bed originally from Mongolia (Ce llt ral di strict) . 

Biology: 11. pistilIllIlI lI sually livcs in open. dry. and low vegclation in the mountain and 
alpine regions. scldolll in moister habitats. in forests. :lIld in 11l0ss. lt ocems in the Alps or 
Swilzerland betwcen abaut 1400 - 2500 m altitude (GIS IN 194 8: 505. L1ENHARD ct al. 
198 1: 585) and in Francc. thc Pyrcllccs. bctween 1800 - 2400 111 (CASSAGNAU. scc 
aboye). 

Species dcscrip lions: L1 NNAN fEMI 19 12: 296. ELLI S 1975: 76. FJELLIlERG 1984: 87 
(maxillary outer lobe), NA YROLLES 1995: 47 (gcneral. mainly chactotaxy 0 1' thc extrcmi
ties). 

Remarks: The males of 1J. piSlilIlI1II illci.w. occurring in Luxembourg and the PYfellees . havc a lo\\'. 
notched median cres l on Abd VI ,md much slronger dorsal selae on thc largc abdomen tha n [hc [ype and 
those from Scandi navia (EL LI S. see above). 

Thc sccondary sexual charac lcristics of 8 . lI/ol1go{ica are like Ihose of /J. pi-ftilllfll/: Ihis synonymy 
Ihus seems corrcC L alt hough Ihe femalcs arc larger in /J. II/0l1g0{iClI and [he chaclotaxic characlcri slics 
have not becn dcscribed. 

The App. an. 01" B. piHillll1l! rcscmblc those of 11. C:lI l1ig()l/e ll .~iJ (scc abo"c). 
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Figs. 482 . 483 ßourlcriella pisrillum: 
482 Male Abd VI. lip (after ELLIS 1975) 483 App. an. (a flcrGIStN 1946). 
Fi gs . 484 - 486 ßOllrletiella pruinosa: 

f/ 
I 

J 

489 

484 Co lour pallem (after NAYROLL ES 1995) 485 Fcma k circumunal seIne (after ELLIS 1975) 
4R6 App. !'I n. (n Hcr ELUS [(75). 
Figs. 487 - 489 Bourler;ella rad l/ I(I; 

487 Male Anl [11 (ancrNAYROLLES 1995) 4H8 Fcmalc circuman:ll seIne (after G1S IN 1960) 
489 App. :1Il. (nJlcr GIS IN 1946). 
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BOllrle riella (Cassagnc//{diella ) pmillosa (Tullbc rg, 187 1) ( 145) scnsu Ellis, 1975 (74 ) and 
Nayrollcs, 1995 (54) 

Syn .: Sminr/l11l"11s pmil1osl/s Tullbcrg. 187 1 ( 145) 

Bourletiella radula Cassagnau 1964 b (467) ad pan em. NA YRO LLES 1995: 44 

BOllrletiella radula Raynal. 1974 ( 182) ad partel11 , NA YROLLES 1995: 44 

Total Icngth up to 1. 5 111m in fcmalcs. 0.9 rnm in malcs. Background eolom yc llow, with
out othc !" pigmcnt or with orange 0 1' d irty bluc spots and siripes (Fig. 484). Cu ticlc 01' head 
fron s alld clypeus with large granules. somc as largc as or largcr than thc basal di amctcr of 
setae. Vent ral hcad-baek with 2+2 oval organs. A nt IV with abotl t 7 subscgmcnts. Tita n 
row p: 5 setac. lenglh o f longest sclac of Tita III nea rl y 3x diamete r of Tila. Forlllul a of antc
rior seI ac o f dens 2.2. 1.1 ... 1: muero wi th narrow ante ri or furrow. Secondary sexual chanlc
te ri sti cs: in males mi ss ing; in femalcs: <..:ircumanal sctac av I '. av I. amI <Iv3 broad bandlike. 
fringcd. wi th basa l tcc th 01" pointcd branches (Fi g. 485). App. an. bandlikc, apica ll y broad
ened. and d istal 1/3 c ili at c. (Fig. 486). 

Proporti ons: Length o f anlennac : head diagonal = 1.5 in females. 1. 7 in males. Ant I : [I 
: m : rv = 1 : 2.3 : 2.9 (3 .1 ) : 6 (6.4) in females (and males) . Dcns : muero = 2.5. App. an . 
: ll1ue ro = 0.5. 

Typc loea lit y: Swecl en. islc 01' Gotland. in short grass of a dry mcado w. 

Occurrence: Found Ihroughout Scandinavia (S Sweden. AGREN 1903: 164; the who lc of 
Finland. L1NNAN1EM I 1912: 296: S Norway, FJELLB ERG 1980: 135 . 1987 : 73).l he Nelh
c rl ands (ELLIS. sec above). S Franee (NA YROLLES. sec abo"e). S Portuga l (GAMA el al. 
1989: 366), N Spai n (NAYROLLES, sec abo"e. and ori g. obscr" . cx coll. ARBEA). and 
Austria (Carinthia. Krc ll zcc k Mts., ncar Sallleggcr House. o ri g. obscrv., Icg. BRETFELD). 

Bio logy: ß. pruil/osa gcncrall y li ves on low grass or Call1llla of open habitats up to 2200 
m altitudc (France, thc Pyrenees, NA YRO LLES. sec abovc). In the NClhcrlands (ELLIS. sec 
abovc), SW Francc (NAYROLLES, sec above). and Portuga l (GAM A c t al. , sec abovc), it 
lives in thc low. dry vegetation of coastal dunes or 01' dune va ll cys. In a ll populatio ns studicd 
by NAY RO LLES (sce abovc), thc adu lt femalcs havc an add itional instar wi thout scconda ry 
sexual characlcristics. Thc colour varics f"rom darker low land to complctc ye llow subalpine 
populati ons (NAYROLLES. see abovc): thc lauer have apparcllIly becll assumed 10 bc sexll
ally ncutrali zcd spccimens of BOllrleriel/a radlIla , i. c. 10 lack scconda ry sexua l charac lc ri s
lies (CASSAGNAU. RAYNAL, NAYROLLES , sec above). 

Spee ies dese ri plio ns: FJELLB ERG 1984 : 87 (maxill ary oule r lo be), NA YROLLES 1995: 
54 (eo lour varietics. chaetotaxy mainl y o f cx trcmitics). 

Rcmarks: Old rccords nccd to bc confirmcd sillec 13. pminosa !las been confuscd with 11. hOl"lclIsis. 
c. g. the rccords of lJ. pmillosa from Japan and N Amcrica be long 10 13. IlOrtcl/.\"iJ (YOSJI 1977: 164. 
CHRISTI ANSEN & ßELLINGER 198 1: 11 5 1 rcs pccti vcly). 
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/3ol/r/erielfa ( /Jol/r1etiella) radllfa Gisin. 1946 (260) SCIl SlI Nayro llcs. 1995 (47) 

nee BOllrfetiella radufa Cassagnau 1964 b (467) ael partclll . (= BOllrferief/a pmi
II Osa. NAY ROLLES 1995: 44) 

BOI/r1elielfa radI/fa Raynal. 1974 (182) ad partc lll . (= BOllrlel ielfa pmil/ o,WI . NA y . 
ROLLES 1995: 44) 

Total Icnglh up 10 I 111m in fcmulcs. 0.7 mm in males. Main calouf ye llo\\'; sO l11climcs, 
mainl y in males, poslcri or of largc abdomen washccl wi th achre; antcnnac brown; frontal eyc 
dark. Ventral heael -back with 1 + 1 vent ra l oval organs. Am rv wil h abau t 7 subscgmclll s. 
Tüa n row p: 3 selac, length of langest se lae 01' Tita In 2 - 3x diameter of Tita. FOflll uJa of 
untcrior selae o f elens 2.2, t , J ••. I; Illucro without anlcri or r urfQW. Sccondary sexual charne
tcri stics: in males: Ant m dorsobasa lly with I thi ck spine (F ig. 487), Abd VI dorsa lly with 
median c rest. sClac m l +2 o f mcdium Icngth, ml spinc li kc and cur vcd pos tc riorly, 1112 curvcd 
antc ri orly, DLI +2 as stout sp incs and DLI about 1.5x thicker than DL2 (sec Fig. 482), large 
abdomcn postcrodorsally wi lll swollcn, hooklikc setac; in fcma les: ci rcumana l se tac av I', 
av I , and av3 broad bandlikc. sOllletimes with basal tee th (Fig. 488). /\pp. an. bandlike, di stal 
3/4 fringcd, not broadcncd o r furcatc (Fig. 489). 

Proportions: Lcngth o f antennac : head diagonal = 1.6 in fcma les, 2 in malcs. Ant 1 : 11 : m 
: IV = I : 2.2 : 3.3 : 7.2 (7.5) in fcmalcs (;m d males ). Dell s : IllUcro = 3. App. an. : Ill ucro = 
0.6. 

Type loca lit y: Switzcrland, thc Gri sons, in a ri ch Illcadow ncar Scar!. 

Occurrence: Also found at o thcr sites in Swilze rl and (the Alps and low lands. GISfN 
1948: 505). in S France (CASSAGNA U 196 1: 34. TI-IIB AUD & STOMP 1978 : 13. STOM P 
el al. 1982: 22. NA YROLLES. see above). N Spai n (JORDANA CI al. 1990: 34, MATEOS 
& SELGA 199 1: 27). and fo nner Yugoslavia (e. g. CV IJ OV IC 1974: 93). 

ßio logy: B. radula li ves in meadows up (0 subalpinc and alpine reg io ns of 2 100 Tl1 altitude 
in thc A lps o f Switzcrl and (GISIN 1948: 494, 505). and 2200 m 01' pc rhaps 2600 111 a ltitudc 
in France, Ihe Pyrenees (NAYROLLES, see above. CASSS AGNAU 1964 b: 463 respec
lively). 

Spccics descriplions: JUßERTI-IlE & CASSAGNAU 197 1: 62 (neuroendocrine system). 
ELLI S 1975: 77. 

Rcmarks: Spcci mcns of /J. radula ha"c apparenlly becn confused wilh complclcly ycllow 11. prui-
11O.f(/ and Ihus supposcd to bc scxuall y Ilculral ized. i. c. 10 lack sccondary sexual eharaclcristies (CAS
SAGNAU. RA YNAL. NAYROLLES. sec above). 

BOllrletiella (Bourletiella ) sicki Bretfc ld. 1994 (149) 

Tota l length up [Q 0.9 111m in femalcs, 0.7 nll11 in males . Mai n colour blacki sh bille with 
pale parts; hcad dorsally with large pa lc rcgion, large abdomcn with irrcgular, pnlc cross 
slripes or patches (Fig. 490). Ventra l IlCad-back with 2+2 oval organs. Anl IV with aboul 7 
sub segmen ts. Tita 11 row p:3 selac, lenglh of longcst setae 01' T il il 111 > 2x diamete r 01' T ila. 
FormlI la 01' an te rior selae of dens 2+ 1.2, 1, 1 ... 1; mucro with narrow :Jnlcrior furrow. Secon
dary sexua l characlcri sti cs: in males: Abd V I dorsall y with median n cst. sctac A 1-3. ml. 
and DLI as stout spincs, A3 with latera l lOOI h. 1111 la nge r Ihan 1112. DLI braader Ihan DL2, 
a ll curvcd postc ri o rl y (Fig. 491 ). large abdomcn do rsa ll y wi th rather no rmal sctae; in fc
males: circllmana l sctae aO - av I stra nger than o thcrs and wit h long fringes , al sometimes 
with basa l teeth . App. an. broacl fanli kc, apica lly with rough tceth (Fig. 492). 
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Proportions: Lcngth 01' antennae : hcad diagonal = 1. 5 in fcmales, 1. 9 in malcs. Ant I ; J] 

; JII ; IV = 1 1.8: 2.9 : 6.2 in fcmalcs. I : 2.1 : 3.2 : 7. 1 in males. Dcns : Illllero = 2.8. App. 
<In . : mllero = 0.25 . 

Typc loea li ty: Spain, Baleari c Is lands, Mino rca, Cala'n 8 osch. co llcc ted by eo lour traps in 
a Pil1l1S ro rest with low vegetation. 

Occurrence: Also known from Spain, Balearic Islands. Ibiza (BR ETFELO. see abvoe). 

Biology: In Minorea. B. sieki a lso occurs in the low vegctation 01' sand and dunes with 
P"ragmires near the shore and in thc maquis; in rbiza. it has bcen collcc tcd frolll fa llow land 
and in a Pillus forcsL 

130llrleriella (/3ollrleriel/a) viridescel/s Stach. 1920 ( 199) sensu Gisin. 1948 (50 1) 

Syn.: /3ourleriel/a sigl/ora var. viridescens Stach, 1920 ( 199) 

BOllrleliella ar"a lis var. fu sca Womersley, 1932 a (27), GREENSLADE 1994: 120 

BOllrleriella arv{lIis val'. dorsobscura Salin on. 1941 (4 15) (?) 

/3ollrleriella Ilftca Gisin. 1946 (258) 

B(Jllrletiella " ortel/sis Stach. 1956 ( 149) ad partc ll1 

Tota l length up to 1.5 nllll in fcmales, 0.9 mm in males. Main co 10m ye llow, la rge abdo
men sometimes washed with bIlle or green: antennae brown; frolllal eye dark. Ventral head
baek with 2+2 oval organs. Ant IV with aboll t 7 subsegments. Tita n row 1': 3 setac, lcngth 01' 
longes t se tac of Tita m > 2x diametc r 01' Ti ta. ForllluJa 01' ante rior setae 01' dens 
2+ I ,2, 1.1 .. . 1; ll1uc ro without or with very narrow an terio r furrow. Secondary sexual chanlc
te ri sti cs : in males : Abd VI dorsa ll y with med ian c rest. se ta m l long and coiled, 1112 as a 
hooklike spine. Oll as a stout sp ine. broader than OL2, a ll curved poste rior ly (Fig. 493). 
large abdomen posterodorsally sometimes with swollcn. hooklike sctae; in females : dorsa l 
e irc ll lllanal setae sli gh tly c il iale. setae avl' and av l some{imcs stronger !han others. App. an . 
na rrow. spatulatc or blunl. oUl e r edge orten thick. OI he r eel ges thin and fin e ly sen'a te (Figs. 
494). 

Proportions : Lcngth 01' antennae : head diagonal = 1.7 in females, 1.9 in males. A nt I : 11 
: 111 : IV = 1 : 2: 3 : 6 (6.4) in fe males (and males). OCIlS : J11u c ro = 2.7. App. an. : mucro = 
0. 3. 

Type loca li ty: S Poland. Pieniny Mts .. in the low vegetation of meadows and on clover. 

Oecurrence: EllropC, introdliccel 10 S Aust ra li a (GREENS LADE 1994: 120) anel perhaps 
to Ncw Zea land (SA LMON, see above); in Ellrope known from many count ri es, even (rolll 
Po rtuga l. the Azores (GAMA 1992: 47). but nol e. g. 1"1'0 111 N Scandinilv ia and h aly. Some 
funher. ori gina l observat ions are from Finlancl (Bergö. leg. AXELSON). S Swcdcn (ncar 
Kri stineberg Biol. StaL , leg. PRINZING), S Spain (i sIe 0 1' rive r Guadalquevir. leg. 
SCHULTE), and (leg. BRETFELD) Austria (Bu rgen land, near Apetlo n; Upper Austria , 
Mi.ih lvie rte l), France (Essonne, near Brllnoy), former N Yugos lavia (near Zagreb) , and Ger
many (severa l loca lities in Schleswig-Holslein, Lowcr Saxony, and Hesse). 

Bi ology: B. virideseells o rten occurs in large numbcrs. it livcs in cl ry ami we t grass land 
vege tatio n fro m the sea-shore (ALTNER 1963; 37, 53, PA LI SSJ\ 1969: 5 1) and dunes 
(ELLIS 1973: 197. GAMA e t ai. 1989: 366) up to subalpine reg ions at 1700 111 a1ti tude 
(CAS SAGNAU 1964 b: 463). It a lso occurs in lawns (o ri g. observ. anel G REENSLA DE & 
LRESON 1986: 279), post- fire sites (TAMM 1986: 11 3), and fie ld crops (Australi a, clamagc 
no t confinned. GREENSLADE & IRESON. see above). 
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In the po pulations s tudied by NA YROLLES (sec bclow), the adulL fc malcs havc a fac ult a~ 

li ve, addi ti onal instar without sccondary sexual characlcri sli cs. 
Species deseriplions: GISlN 1955: 147, 1957: 490, 1960: 287, MURPI'IY 1960: 6 1, 

NA YROLLES 1995: 45. 

Rcmarks: The populat ion of ß. lI;ridesc:ells from Portugal (A lgarvc. Vila Rea l dc SamQ Antonio. 
orig. obscrv .. leg. SERRANO, sec GAM A CI al. 1989: 366) has more poinlcd App. an. Same other 
original observations are addcd abovc. GISIN (sec abovc) and PA LISSA ( 1964: 260) confuscd [he 
App. an. with those of 11. a r m/is. Smillr llllrtls {l/tCIIS Lubbock is comll1clltcd on lmeler Dell(ero.wlilllllll 

nlJ .w!pllll l"elis. 

Genus Cyprallia Brctrcld, 1992 

Kcy to thc Palacarctic spccics 

Largc abdomen \Vith difruse grcy 10 browll pigment; dorsa l circumanal setae in females 
oblique ly euI and partially eiliale (Fig. 496) gisae BreIfeld . 1992 

Large abdomcn with blue spots at thc bascs of all Botin: dorsal circumanal setac in 
femalcs acuminate with sl11all fringes il/opil/ala Brctfeld . 1996 

Rcmarks: This key does not con tai n the species FaJcio.fllI;lIlllllnl.\· cO/'Ol/aWJ :llld !acazei (see bclaw 
undcr FaJcioJmilllll//l'IIs). the empadia or wh ich resemblc lhose or Cypl'al/;a and not or FaJcio.Hllillllllf · 
/'l1S. 

Diagnosis 01' the genus 

Large abdomen elongate. row 5: I seta. Am IV wi th large scnsillul11 P on 3rd whorl beh ind 
thc lip. with 2 vcntral and 12 lip scnsilla (sec Figs. 11 , 12). So me inner SClac of Tita 
ob liquely truneatc, seta Ia miss ing, J]j prcscnt (Fig. 23). Tita I - III with 3. 3, 2 spatulatc seI ac 
rcspcctivcly. All Emp willlOut lamcllac. pointcd, with long. s lighlly cXlcrnally curvcd. 
spatulate subapical fil aments. length > claws (Fig. 466). Most antcrior setac of dcns longer 
than the spaecs bctween rows; forll1ula 01' anterior se tac 3+ 1.2. 1. 1 ... 1. Seeondal)' scxual 
eharaetc ri sties: in malcs miss ing; in females: some ei reumanal selae fringcd or obliquely cu!. 

Oeeurrcnee: SE Palaearelic (Cyprus, S Russia. Kazakhstan). 

Deseriplions oflhe genus: BR ETFELD 1992: 45. 1996: 2 18. 

Type spceics: Cypl'(lII ia gisae Brctfcld. 1992. 

Diagnosis 01' the Palacarctic spccics 

Cyprania gisae Brctfcld. 1992 (46) 

Totallcngth up 10 0.9 mm in fcmalcs, 0.6 mm in males. Background colour yc llow 10 or· 
ange. with grey 10 brown pigmcnt mainly in a bow poslcriorly and latcra lly on large abdo· 
Illen: head, lcgs. and furea witholl t grey pi gment. antcnnae brown, !lead of bricfl y fi xcd 
specimcns with additional wh itc spots. Ant ru whorls 3, 6, 7 with 2, 5. 3 sctac respccli vc ly 
(Fig. 495). Dens row J:4 (se ldom 3 0 1' 5) dislai and 0 . I (seidom 2) prox imal selae. Abcl VI 
dorsally wi thout oval organs; in fcma lcs dorsal circumanal sc tac a l and Ol2 stout. basal pa rt 
broad, obliqucly cut , and rough ly ciliate. dista l pa rI aeuminalc (Fig. 496): ventral selac av I 
and av3 Ihick, Olv I fri nged. av3 smoolh. App. an. short bandlike wi lh scvcral round leclh 
(Fig.497). 

Proportions: Lcnglh of anlenn <lc : hcad diagonal;; 1.65 in fcma les. 1. 75 in males. Ant I 
: n : III : IV = I 1.9: 2.6 : 5.6. Dens : 1l111Cro ;; 3. App. an . : 1ll1lCro;; 0.3 . 
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Figs. 490 - 492 BOllrletiella .,·ich (aBer BRI!rFELD 199,1): 
490 Colour paUem 41) 1 Male Ahd Vl.lir , -192 App. an. 
Figs. 493 - 494 BOllrletiellal'irid.:sc<!m (orig.): 493 Ma le Abd VI. dorsal pan ,19·1 App. an. 
Figs. 495 - 497 Cyprrmia güae(aftc r BRETFELD 1992): 
·195 Ant In sc hemalic496 Fcmalt::circumanalselae497 App.an. 
Fig.498 Cypranio ill opill(l/(~ 2 JiOcrcnl App. an. (after BRETFELD 1996). 
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Type locality: Cyprus, SW coast, va lley of thc Di arizos Ri vc r, hcrbaccous Illcadow 01' 
valley slopc al 200 l1l altitude. 

Occurrcncc: Also faune! in Kazakhstan (S Turgay Rcg., ßRETFELD 1996: 2 16). 

Biology: C. g;sae li ves in the herbaccolls vegetation of va lle)' slopes allel fl oml plains. 

Specics dcscription: BRETFELD 1996: 21 6. 

Cyprania illopin(lw Brctfcld, 1996 (216) 

Tota l lcngth up 10 1 mITI in fcmales. 0.6 IllIl1 in males. Background eolour ye llow 10 whi t
ish with blue spots a1 Ihe bascs o f 80thr ABCDE. large abdomen sc ldom with blue shadow 
or 1 + 1 pnle blue hori zontal bands poslcriorly: Abd IV with I + I sha n b ille stripes. Abc! V 
with blue cross slripc: alllcnnae browll , legs anel ru rea unpigmcntcd. Ant ITI whorls 3, 6. 7 
with I. 4, 2 sctac rcspcc ti vc ly (sec Fig. 495). Dcns row 1:4 (sc ldom 3) di sta l and 2 proximal 
selae. Abd VI do rsa lly wilh 1 + 1 oval organs: in fcmn lcs do rsal circumanal sClne aO. a I. a2 
Ih ick. a 1 and a2 rringed . vcnl ral se lae avl alld av3 slighlly Ihicker Ihan olhers ami s l11oolh. 
Ap p. an . long. broad. apica lly narrowcd. with smal1 01' rough teelh (Fig. 498). 

Proporti ons: Lcngtll 01' antennac : head diagonal = 1.6. Ant I : IJ : m : IV = I : 2 : 2.5 
: 5.5. Dens : IllUcro = 3. App. an. : IllUCro = 0.6. 

Type 10calil Y: Kazakhslan , Pavloda r Reg .. Osmeryzsk. Illcadow wlth Agrosris in Ihe nood· 
plain o r the Irtish Ri ve r. 

Occurre llcc: Also rOlilld at other sites in Kazakhstan (Pavlodar and Turgay Regs.) and in 
Russia (Scmipa1atinsk. Khakasia, and 1rkutsk Rcgs .. BRETFELD. sec above). 

Biology: C. i l/op il/Clra Ji ves mostl y in wet grass land vegetation bu t also in dry olles alld in 
steppe vegetati on. 

Genus Dcuterosl1I ;lllllllrlls Börner , 190 1 senSlI S tach, 1955 

Key tu the Palaea rclic specics 

Abdomcn with 2 dark cross bands (Figs. 499) er many dark points 
bicillc{ /Is (Koch. 1840) 

Abdomen on ly )'e llow or \Vith ether pigmentation 2 

2 Abdomen with largc violet palchcs or Illore or less complelcly dark vio lct 
{Jallipes (Bour1ct. 1843). r. rcnycs i (S tach. 1926) and r. pri ncipa1is 

Abdomen with ot hcr pigmentat ion 3 

3 Abdomcn with only 7 violct latcra l patchcs (Fig. 504 ) 

4 

5 

6 

quadrallgllfCllIIs (Loksa & Bogojcvic. 1970) 

Abdomen wilhollt such violct patches 

Large abdo mcn ye llow or with dirruse darkcr pigmcnt 

Large abdomen with browl1 spots (Fig. 502) 

Dens wi th 2 antcrodistal SClac (as in Fig. 473) 

Dcns wi th 3+ 1 antc rodislal setae (as in Fig. 27) 

Fcmalc 

Malc 

4 

5 

mClCIf!atl/S Nayro llcs. 1996 

e:.oellsÜ' Yosii. 1972 

6 

7 

9 
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7 Lcngth o f c ircumanal se tae av I ' and av l a lmos t = av2 (see Fig. 30) s 
Length of c ircumanal sClae av I ' and av l « av2 (Fi gs . 30, 505) 

S/llplwrclfs (Koch, 1840) and plcuf{[canr!lIIs Nayro lles . 1996 

8 Femur W with. rare ly without , sela el7 (as in fe mur n. sec Fig. 22): Tita I - m rows p: 7 

9 

(o r 6),3 - 5. 2 selae respec ti vc ly pallipes r. repandn (Ägren. 1903) 

Femur m without sela d7 (Fig. 22); Tila J - 111 rows p: 5 (a r 6).3,2 setac respcclivc ly 
bici l1 c/us r. l1ava (Gi sin, 1946) 

(6) Largc abdomcn postc riorl y with onl y normal se lac 111 

La rgc abdomcn posle riorl y also with swolle ll . spinc likc sei ac 
p !curacal/(!zlls Nayrol1cs, 1996 

IO Ant l and II dorsa lly wilh onl y normal sctac, hcad clYPCllS latc rall y with long, th in sc tae 
11 

Am land rT dorsall )' with spine likc se tac. heael c l)'peus lale ra l1 y wi th th ick sctac 
pallipes f. repanda (Ägren. 1903) 

11 Lcngth o f longcst oute r selae 01' Tita f1 1 ~ diame ter of Tit a: Abd VI dorsall y with o nl )' 
long setac bicill cms f. nava (Gisin , J 946) 

Lcngth of outc r set ne o f Tita m > 2x diamcte r o f Tila: Abd VI dorsa ll )' with lo ng and 
sllort sclae 12 

12 A bd VI dorsall y with I + I la ng. Ihick sabrc like selae (Fig. 506) 
.wlpllllrells s// /ph/lrem (Koch. 1840) 

These setae long, but 1l01 lhick sabrc like slf lpllllrC/lS lIIedirerran eus Elli s. 1974 

Remarks: This kcy foll ows BRETFELD (1996: 210) conccrnin g D. bicil/CIIIS and it s f. fla va (sec 
bclow) and NAYROLLES (1996: 536) who united the spec ies. subspecies . 0 1' forms described as f). 

palfipeJ. repal1dlls. mixlI/s.Jellye.~i. and bec:ker; under Olle spcc ics. D. palfipes. 

Thc characteri stics or thc males are Ihe bestto identi fy the spec ies . 

Diagnosis of the genus 

Large abdomen e lollgate. ro w 5: 1 seta. A nt IV with largc sensillum P on 1st whorl behind 
Ihe lip. wi th 3 ventral ancJ 12 li p sensill a (sec Fi gs . 11. 12). Inner se tae o fTita not obliquely 
(rllneale. setae Ia and [li presenl (sec Fig. 23). Tita I - 1II wi th 3. 3. 2 spatlllate se lae rcspcc
li ve ly. A ll Emp with narrow lameHnc. poinlccJ. without fi laments. Icngth < claws CFig. 46 1). 
Ante ri or setae of dcns shortc r than the spaces bc tween rows: fo rmula of ante rior SC lac 
most i)' 3+ 1, 1.1 ... 1. sc ldom 2 ,2 .. 1. Secondary sexual characleri sti cs: in males : so me selae of 
hcad , Ant land rr, large abdomen. anel AbcJ VI mocJificcJ in a few spccies; in fcmalcs: 2 
species with some circumanal se lae smallcr than others CFig. 505). 

OCC llITCnce: Holarctic and S Australia. 

Descriptions o f the genus: BÖR NER 190 1: 104. STACH 1955: 53 . 1956: 156, BETSCI-I 
1980 : 176. C I-IRISTIANSEN & BELLING ER 198 1: 11 59. NA YROLLES 1996: 535. 

Type spccics : SIIIYl1llmrus bicillC(IIS Koch. 1840. 
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Diagllosis of thc Palacarctic spccics 

DellIerOsminrllllrtls bicillcl/{s (Koch. 1840) (353) sensu Stach, 1956 ( 17 1) 

Syn. : SmYllt/l/lf11s bic;1ICIllS Koch. J 840 (353) 

S11li"r/lflrtlS eine/fis T ul lbcrg. 187 1 ( 145) 

BOllrlctiella (DelllerosmimhltrlfsJflm'(l Gisin. 1946 (254) 

Bourfetiella (Dellferosmimllllrlfs) bicillcra Gisin, 1946 (255) 

Dell1erosmillrhll/"lls jlavlls Nayro llcs, 1996 (54 1) 

Total Icngth 0.8 111111 in fcmalcs, 0.6 I11Ill in males. Background calouf whi tc 10 ycllowish. 
dark black pig ment in 2 broad patchcs mainly dorsally on largc abdomen (Fig. 499) cr in 
srna ll points (var. PUllclcola Börner. 190 1: 112). or uniformly yellow (f. nava Brclfcld, 
1996: 2 10): cxtrcmiti cs unpigmented. Ventra l head-back wi LllOut oval organs. Ant rv with 7 
subsegments. Femur m without seta d7 (Fig. 22). Tita I - rn rows p:5 (or 6), 3. 2 sc tac rc
spectively; Icngth of longest setae of Ti ta rn ;?: diamcter of Tita. C laws with or without small 
basal and distal inner teelh. Abd V I dorsally with 2 median setae. App. an. bandlike. tip cul 
or pointed, ti p cr distal 1/3 wilh rough leelh (Fig. 500). Formula 0 1' anterior setae of dens 
3+ I , 1,1.. . 1. Secondary sexual characlcri sti cs in males: most selae of dorsal pans of head 
shorl and thicker lhan others, those near thc antennae long und th iek, c1 ypeus with silort 
median setae t laierally with long, thin selac; A nt I and [I wi lh only normal setae; Abd V I 
dorsally wi th only long se tue. 

Proportions: Lengt h of antennae : head diagonal =:; 1.7 in fcmales, 2.3 in males. A nt I : n 
: m : IV = I : 2 : 3 (3.2) : 5.5 (6.5) in remales (and males). Dens : mucro = 3. App. an. 
: mucro:;: 0.55. 

T ype locality: Gennany. Rcgcnsbllrg, on garclclls plants. 

Oeeurrenee: Palaearcti c, int roduced to S Australia ( f. llava, GREENSLADE 1994: 122): 
in the Palaearclic from Japan (Y OS U 1977: 165) to N Scandinavia (orig. observ., leg. v. 
TSCHIRNHAUS) and the Faroe Islands (BÖDVARSSON 1960: 174), S to S Russia (STE
BAEV A 1976: 126), former Yugoslav ia (e. g. CVIJOVIC 1976: l OS), Austria (CHRISTIAN 
1987: 58, KOPESZKI & MEYER 1994: 158), and Spai n (JORDA A et ai. 1990: 42, 43; 
MATEOS & SELGA 1991: 27: NA YROLLES 1996: 540. 54 1). Not reeordcd [rom Ireland 
(llOLGER 1986: 2 10) and Italy. 

Biology: D. bic;lIctIIs USllUlly li ves in thc 10w vegetation of deciduous forcsts anel on 
bushcs (G ISIN 1960: 289). has also been reeorded [rom sunny meadows (STACH. sec 
above) but docs not occur in subalpine habitats of the Austrian Alps (BRETFELD 1972: 
122); in Franee, the Pyrenees. it has been eo llected up to 1800 m altitude (CASSAGNAU 
1964 b: 463). It has been rarely found in sand from groundwater sampies (PICARO 1962: 
47 1. BRETSCHKO & CHRISTlAN 1989: 494) and oecasionally occurs in large numbers (in 
a house, ROSSEM 1954: 246). 

In cOllrtship bchaviollr. the male steJJs baek from the female to a large di stance. spreads its antcn nae 
lateral1y. and imitates the deposition of a spermatophore in front of the fem:lle (BRETFELD 1970: 
262). 
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Spceics deserip tions: BRETFELD 1990: 441 (chactotaxy). NA YROLLES 1996: 536, 540. 
54 1 (general, status o r r. nava, mainly chae totaxy 01' thc extrcmi ti cs). 

Remarks: The problem wüh D. bici l1 ClliS and üs r. flava is whet hcr the ycl low speei mens are a SCIXI

rate spec ies (NAY ROLLES. sec abovc) or only a colour form (BRETFELD 1996: 210). The laller was 
concl ud ed sinee thc ehaetotaxy is identi cal and mixed couplcs were obscrvcd in mating bchaviour 
(BRET FELD 1970: 264.27 1). The r. flava secms to tolemte dryer habitats (G IS IN 1948: 512). 

Dewerosmillfhurtls ezoensis Yosii. 1972 (95) 

Tota l length 0.75 111m in fema les. 0.6 mm in males. Colom pale brownish. Ant IV with 8 
subsegments. C laws with s mall basa l inner too th. App. an. band likc. di stal 1/2 with long 
fri nges (Fig. 50 I). Fo rmula 01' anterior set ae 01' dens 2. 1 .. 1. Secondary sexua l charac teristi cs 
not desc ribed. 

Proport ions : Length 01' antcnnae : head diagonal :::: 1.6. Allt I : 11 : II.I : IV = 1 1.8: 2.8 
: 5. Dens : mucro :::: 3. 

Type locaJi ty : Japan, Hokkaido. Mt. Poroshiri . 

Occurrence: Known o nly from the type loca lity. 

Remarks : The reduccd antcrior set ac of dens are uniquc in DelilerOSlIli l1 lll1/l"IIs: if these findi ngs are 
eorree \, D. el.oel1sis should bc placed in anOlhcr. new gen us. 

D ellferosmimhu/"I/s I1lCU..'fI!Cltl/S Nayro l1 es. 1996 (543) 

Total length 0.9 mm in females, 0.6 111m in males. Background eolo ur ye llow. brown pig
ment on large abdomen in several p<llehcs in a constanl palle rn (Fig. 502), males anteriorl y 
pa ler; antennae li ght brown. Ventral head-back with 1 + I oval organs. Ant IV wit h 8 sub
segments. Femur m with seta d7 (sec Fi g. 22). Tita I - [[J rows p:7. 5. 2 setac rcspec ti vely: 

Icngth o f longes l setae of Tita m ~ diamcler 01' Tita. Claws with or wilhoul sma ll basal anel 
di stal inner tcelh . Abd VI dorsa lly with 2 median sctae. App. an. ballcllikc. di stal 1/4 pointed 
and with rough tecth (Fig. 503). Fonnula o f antcrior se tac of dens 3+ 1,1.1 ... 1. Seeondary 
sexual charac lcl"ist ics in males: head clypeus latera lly with somc long anel thi ek sctac, A nt I 
alld J] \Vith scveral spine li ke se tae . 

Proportions: Length or antennae : head diagona l = 1.6 in fc malcs. 2 in males. Anl I : [J : UJ 
: rv :::: I : 1.8 : 2. 6 (2.8) : 5. 1 (5.5) in fcmales (anel males). App. an. : mllc ro :::: 0.5. 

Type locality: S France. A vcy ron. Causse Comtal. on .I111/;pem s COIIIIII/Illis at 620 m alti 
ludc. 

Oeclirrence: Also found at o ther si tcs in S Francc (Avcyroll . Auele. Halltc-Garonnc). 

Bio logy: D. IIIClclIlaflls li ves on grass, he rbs, and shrubs o r the Mec1iterrancan bUI has a lso 
bcen co llec lcel in 11 moor Oll Pteridilllll at 680 m a lilUdc. 

Rernarks : D. macu/a(us diffcrs fro rn D. paflipes only by its cOllstant co lour pallern: it Illay also be a 
cola ur varicty of [he lallcr. 
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Figs. 499 - 500 [JellferosmintlmrllJ bicincf/ls(:dlcr STACH 1956): 499 Habitus 500 App. an. 
Fig. 501 DCllfermmillfhurlls C::!OCIISis, 1\pp. nn. (aller YOS[I 197'2). 
Figs. 502 - 503 DellfcrosmilllllllrllS mac/dmll.\' (aller NAYROLLES 1996): 502 Colour palIern 
503 App. an. 
Fig. 504 DClIlcrQsmilllhllrlls quodrangll/(l{/ls, colour p:lIlCrn (:lllcr LOKSA & BOGOJEVIC 1970). 
Figs. 50S - 506 IJcuterusmilllh/lrlls sulpJwreus: 505 Fern.1k Abu VI (after ELLIS 1974) 506 Malt! 
Abd VI (aficrG ISIN 19(0). 
Fig. 507 Elfi.l"iel/a {Jol1dayi. dt::l1~ (aller ELLI S ]974). Fig. SOK J.(lsciosminthllrllS lI/bal/jells. coJOUT 
pattern (a ller STACH 1(56). 
Fig. 509 F,uc:iosminthurIlS ollglllipllnctrlflu. C010Uf pallcm (n lh:r L0KSA & nOGOJEV1C 1970). 
F i g.~. 510 · 511 FlISci(}smillfflll/'II.~ hedosae (aner NAYROI.l.ES 1(94): 510 Hahitus 51 J t\pp. an. 
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D elllerosllli"tllllnls pa"ipes (Bourlet, 1842) (XLI) sensu Nayrolles. 1996 (536. 546) 

Syn.: SlI1int!lIIrflS pa/lipes BourleL 1842 (XLI) 

Smint!lIInls specioslIs Krausbauer. 1898 (498), KRA US BAUER 1905: 41 

SlIliw!llfrlfs repandlls Ägrcn. 1903 (163) 

Deuterosmilltllfl1'lls repal1dus Slach, 1920 (20 I) 

D ellterosmillf!IlI/'//S jenyesi Slach . 1926 (82) 
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J3o/lrlerie/la (DelfteroslI1im!lIIr/ls ) mixta Gisin , 1946 (254), G IS1N 1957: 492 

Dellferosmillflllln/s beckeri Coineau & Dclamare Deboullcvillc. 196 1 ( 16 1), CAS
SAGNAU 1964: 452 

TOlal lcngth up 10 I 111m in fcma les. 0 .6 111m in males. ßackground colour ye l1 ow. orlcn 
without olher pigmenl 0 1' postcriorly orange (I'. rcpanda n. comb.). wilh red vio let spOIS (f. 

fcnycsi n. comb.). or more or less dark vio lel (I'. principa li s). males genera lly more intcnse ly 
coloured than fcmales; antcnnae yc llow 10 brown. Venlral heael-back with I + I ova l organs. 
Anl IV wi lh 6 - 8 subscgments. Fcmur rn with. rarely without. Sc la d7 (as in fClllur 11 , sec 
Fig. 22). Tita I - JI] rows p:7 (01' 6), 3 - 5, 2 se tae respect ive ly; length o f Ion gest selac o r 

T ita In ;:::diamctc r or Tita. Claws wilh small 0 1' large (r. fenyes i) dista l inncr loo th , somelimcs 
also with sma ll basa l inncr too th . Abd VI darsally with 0 - 2 median selac. Ap p. an. vary ing: 
bandl ike, o rtcn distally broadencd. painted or tip rau nd wi th fcw 0 1' roug h tccth, sOlllctimcs 
split and di stal 1/2 wi lh rough teeth. Farmula of anterior sctac 01' elens 3+ 1.1.1 ... 1, Sceondary 
sexual characteri stics in malcs: lateral set ae o f head fron s shan and Ihi ckcr than othe rs. those 
near the an tcnnae long and thick. clypeus with shon mcdian sClae. lalcral1y with long. thick 
setae: An t l and rr dorsally wi th blunt. spinc li ke se tac: so me seI ac 01' Abd VI longer than 
othe rs. seI ae P2 (scc Fig. 3 1) long and mt her thiek but not sabre likc. 

Proportions: Lcngth 01' antcnnae : head diagonal = 1.6 in rcmalcs, 2 in males. Ant ( : [J : In 
: rv = I : 2 : 3.3: 6 (6.6) (or I 1.8: 2.7: 5.2 (5.4). NAYROLLES 1996: 548) in females 
(and males) . Dcns : mucro = 3. App. an . : mucro = 0.5. 

Type 10calil Y: Not derined. France. 

Occurrencc (scveral ori ginal observations are markcd by the co llcc tor's name): I-I o larclie: 
in the Ncarcti c found in Canada, Quebec (leg. v. TSCI-lIRNI-IAUS): in thc Palacarcti c 
known from S Russ ia (thc Altay Mts .. STEBAEV A 1976: 126) anel Kazakhstan (BRET
FELD 1996: 210) N to Icc lanel ( leg. GRAEBER), W to Ire land (BOLGER 1986: 2 10). anel S 
to former Yugoslavia (e. g. CVlJOVIC 1974: 93). S lta ly (l sles o f Eolie. DALLAI 1973: 
567). Malta (ST ACH 1967 : 4 13). N Spain (the Pyrenees, JORDANA e t al. 1990: 43; Na
va rra. leg. ARBEA; Barcelona. leg. v. TSCHIRNI-IAUS: Zaragoza. leg. BLASCO). conti 
nental Portugal (ex coll. DA GAMA ASSALINO). and Algeria (leg. MERTENS). Not 
known from Japan (YOSn 1977 : 165) and S Australia (G REENSLADE 1994: 122): doubt 
full y recoreleel from New Zealand (WOMERSLEY 1942: 30). 

Biology: lJ. pallipes in its violet r. prineipalis has becn co llectccl fro lll low and high 
rnounlains, its r. repanda is common mainly in lowlands in all ki nds 01' low. open vegetatio n 
anel on sunny bushcs (orten toget her with D. slflphlfrells) but avoids woodlancls and moors 
(orig. o bscrv.). It occurs up 10 2500 !TI altitude (Switzcrlancl. LI EN I-IARD 1980: 369). lJ. 
pallipes r. rcpanela was rare ly found in sands 01' grou nd water samplcs (Francc. PICARD 
1962: 471 ) and of g lacial dunes (Austria. THIBA UD & CI-IRI STIAN 1986: 405). ßiological 
anel ccological observations of the r. repanda have been eo l1 cc led by AGRELL ( 1934. 1936. 
1941. 1948). 
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D. paJlipes f. fcnycsi was found in dryer habitats: In Hungary (STACH, sec abovc), rormer 
Yugos lavia (c. g. CV IJOVIC 1974: 13 1), Gr<ecc (Rhodes, ELLIS 1974c: 138), and Spain 
(JORDANA cl a l. 1990: 42). 

In coul'tsllip bchaviou!' , thc male steps bac k from the fcmale 10 a shan di slancc, thc anlcllnac bcing 
c1bowcd. li nd docs not im it ate thc deposition of a spermatophore in front of the fcmale (l3RETFELD 
1970: 262). 

Species descriplions: STACH 1956: 166, FJELLB ERG 1984: 87 (maxillary ouler lobe). 

Rcmarks: Fa r Dlher op inions about thc laxonomy of Ihis spcc ics und its calouf variclics. sec ELLI S 
( 1974 c: 138. 1978: 62). 

In populations from Ccnlral Portugal. thc sela d7 of femur 111 was miss ing. the Dlher characlcristics 
of males und fcmales. howcvcr. werc idcntical (orig. obscrv .. cx coll. DA GA MA ASSALI NO). 

Deuterosm;lIrlllff//S pfellfaC{/1/1/wS Nayro llcs, 1996 (537) 

Syn. : DellteroslI1il11hllrlls .mlphl/re/ls Greenslade , 1977 (248) 

Dellteroslllillrllllrlls slIlplwreus mediTer ra lleUs Greenslade. 1994 ( 123) 

Total length up 10 0.9 mm in remales. 0.6 mm in males. Background colour light ye llow, 
fron tal eye and posle rior o r large abdomen orange; antennac light brown. Ventra l head-back 
without oval organs. Ant IV with 8 subsegmenls. Femur rn wi lhout seta d7 (Fig. 22). Tita I -
m rows p:5. 3, 2 seIne rcspcetivcly; lcngth 01' longest selae of Tita [IJ ~ diameter 01' Tita. 
Claws with 0 1' witllOut small inner too th. Abd VI dorsa ll y with 2 median sctae. App. an. 
bandlikc, di stal 1/3 pointed and with rcw teeth. Formula o r an lcrior sctae or dcns 3+ I, 1, 1 ... 1. 
Secondary sexual charactcri sti cs: in males: sevcral se lae swo llen, curved . and spine like: 
latcral setae or head frons, those or head apex alld dorsal head-back (o rig. obscrv .). so me 
setae 01' posterior 01' largc abdomen, alld Abd V set ne A I (orig. observ .. see Fi g. 3 1): in 
remalcs: lenglh o r circumanal setae av l ' and av l « av2 (see Figs. 30, 505). 

Proportio ns: Lenglh o r antennae : head diagonal = 1.7 in rcmales, 2 in males. Anl I : U : m 
: IV = 1 : 2 : 3. 1 (3.3) : 5.5 (6.3) in remales (and males). App. an. : mucro = 0.65. 

Type localit y: Spain , Huesca, Puerto de Monrep6s. in the low vegetation 01' a paswrc at 
1260 m altilude. 

OccuITcnce: Also round in Portugal, the Azorcs. Seio Miguel and in Spain. the Balea ri c 
Islands. Majorca (both orig. obscrv .. leg. v. TSCHIRNHAUS), and in S Australia and Ncw 
Zealand (confirmed by A YROLLES: GREENS LADE, pers. comm.). 

Remarks: The remales da not sure1y dirrcr from those or D . . fllfpill/ re//s (ori g. obscrv.). 

f)ellferoslllintlllll'us qllodrallgll lo llls (Loksa & Bogojcvic. 1970) ( 140) 

Syn.: BOll rleriel/o (Deulcrosminthurus) qlladrallgll lara Lo ksa & Bogojcvic. 1970 ( 140) 

Only Iremale known. Totallength 0.55 mm. Background colour ye llow, large abdomen 
laterally and postcriorl y with largc vio let patehes, Abd V with 1+1 latera l spots (Fig. 504). 
Ant IV with 6 subsegments. Claws without inner tooth. App. an. long, narrow, thick, and 
b lulll. FormuJa 01' anlcrior selae 0 1' dcns 3+ 1,1.1 ... 1. Sccondary sexua l charaeteristi cs 110 1 

described . 

Proportions: Lcngth o r antennae : head diagona l about 1.7. Ant I : IJ : III : IV = I : 1.8 
: 2.8 : 4 .7. Dcns: I11UCro = 4. 
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Type locality: Former Yugos lav ia, NE o r Be lgrade, sand plain 01' Dclibl at , in a Chrysopo~ 

gonctum pannonicum typicul11 plant association. 

Occurrencc: Known only from the type loca li ty. 

Species desc ription: NAYROllES 1996: 549 (discussion of status). 

IJelllerosminlllllfllS slllpl/lirells slllpllllrells (Koch. 1840) (353) 

IJellferosmintllllrw; su/pllllrells lIIedilerrallells Ellis. 1974 ( 144) 

Syn.: Sm)'nlhllrtfS mlpll/(re/l s Koch. 1840 (353) 

Sm)'llfhtl rtfs Itlleus Lubbock. 1868 (296) n. syn. 

COI}'"ep!/Oria gibbe,." Salmon. 194 1 (416). GREENSLADE 1977: 248 

Bourfetiella ( IJeflterosminllllfrlls) slllphllrea Gisi n. 1946 (253) 

IJelilerosmi1JlJI/(I'IlJ giJin i Stach, 1956 (159.164). GISrN 1957: 49 1 

IJell1erosmil/tJlI/l'Its mediterrallellS Nayrolles. 1996 (537) 

Bourletielfa hOrlellsis I-I opkin. 1997 (4 1, 139) 

ncc IJell1erosmimJlI/l'//s sl/lpllll rel/s Grccnsladc. 1977 (248) (= IJcll lerosmill!ll/(/"lIs 

pfellraCalllhtls) 

IJellterosl1li1llJII/rtls .mfpJlllreus medilerrallells Grccnsladc. 1994 ( 123) (= IJell~ 

te rosmilllllU rus pfeil racalll lllls) 

Total length up 10 I Ill m in fcmalcs, 0.8 mm in malcs. Colour yc llow withollt rll rthcr pi g ~ 

ll1entation. Ventral head-back wi tholll ova l o rgans. Ant rv with 6 - 8 subsegmcllt s. Femur rn 
without sCla d7 (Fig. 22). Tita I - IIJ rows p: 7 (a lso 5 or 6). 3 - 5. 2 setae rcspec ti ve ly; Icngth 
01' longes t selae or Tita I - JU > 2x diamctcr o f Tita. Claws wilh er wi thout sma]] basal and 
di stal inner tccth . Abd VI do rsally wi th 2 mcdian selae. App. an. bandlike. pointcd. d istal 1/2 
with rough teeth on both edges or only inncr edge. Fo rmu la or antcrior sctae or dens 
3+ 1,1. 1 ... 1. Secondary sexual characte ri sti cs: in males: latc ral sctae or hcad r rons and those 
between the antennac longe I' and slightly thickc r lhan othcrs: clypeus Il1celially wi lh she rt or 
norll1a l sctac, laIera lly wi th longer thin sClae: Ant l and II with on ly norma l se tac; in ssp. 
Sl/fpJlllrells some se tae of Abd VI Ih icker than olhers, selae 1'2 as long. blu nl. and thick sa
brc like spines (Figs. 3 1. 506), in ssp. lI1edife''I'WlellS Ihese set ae o r Abd VI longer than olh
crs, but not thick sabrcli ke: in remales of bot lt ssp. : circumanal setae a 1-3 (= dorsal) and 
av I ', av I (= ventral ) thinncr and shoner than olher circumanal se lae (Figs. 30, 505). 

Proportions: Length of antennae : hcad diagonal = 1.3 - 1.6 in fc malcs. 2 in males. Ant I 
: 11 : m : IV = I : 1.9 : 3.1 (3.3) : 5.5 (6.5) in fcma lcs (and males). Dcns : mucro = 3. App. 
an. : mucro = 0. 66. 

Type locality: Germany. Bavari a. Regensburg , Oll low garden plan ts. 

OccuITence (sevcral o riginal observations arc markcd by thc collcctor's namc): 

- ssp. s"lph"re",.: Euro pc. from S Swcdcn (leg. PRINZING) to Ireland (BOLGER 1986: 
2 10) and S to formcr S Yugoslav ia (leg. BRETFElD), Italy (Tuscany, Icg. VERWIESE), 
France (Corsica. leg. BRETFELD), and N Spain (Barcelona and Gcrona, leg. v. 
TSCHIRNHAUS), the occurrcnce in E Europe is not known; 

- ssp. mediterraneus: in the Mcditcrranean rrom Cyprus (leg. ßRETFELD) 10 N Arrica 
(Algeria and Morocco. leg. MERTENS), Grcecc (Rhodes. ELLI S. sec above). N Spain 
(Navarra, JORDANA Cl al. 1990: 43). anel in Spain, Ihe Canary Is lands (leg. v. 
TSCHIRNHAUS). 
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Biology: J). S/ilplwrells oftcn OCClI rs in large 1111mbcrs, it li vcs in all kinds o f Jow, open 
vegctatio n (o ftcn together wi th f) . pallipes r. rcpanda) from thc scasho rc and dune vcgcta
tion up to subalpinc regions but rare ly in deciduous woods. II has been co llected up to 2500 
m altitude (Franee. the Pyrenees. CASSAGNAU 1964 b: 463). In Switzerl and. D. 51/1-
p/II/reus seems to be replaced by /J. pallipes L rcpand<l in summer and au tumn (G ISfN 1948: 
5 14); in the Nc therl ands (ELLIS 1974: 236) and in N Germany, J). slllp/lllreus has been 
fo und until August and Oetober respec ti ve ly. The ssp. sulp/wrells secms 10 prcfcr more 
humi d habitats. the ssp. mediterranem the drier habitats 01' thc Mcd itc rra nean (NA YROL
LES 1996: 537). 

Tbe court shi p bchav iour resembles th,H of D. pallipes f. rcpa nda (orig. obse!'v.). 

Speeies deseriptions: GISIN 1946: 253. 1960: 287. NA YROLLES 1996: 542 (general, 
mainly chaetotaxy of the ext rcmities). 

Remarks: There are on ly a few records in the literature since D . . wlpllllrellJ has apparentl y been con
fused with D. pallipes f. repanda. 

The females of D .. wlpllllreliS da not surely differ from those of D. plel/m(·t/lllhll .{ (orig. observ.). 

SmYllllwl'lls II/IellS Lubbock has already been identi fied as a yellow spec ies of Delllerosmillllmrtls by 
BRETFELD ( 1970: 270): the new s)'nonymy wit h D. slI lpllllrellS is bascd on the desc ription by 
LUBBOCK (1868: 296): »At the end of the abdomen are two setae much strenger thall the rest. " 

Genus Ellisiellil n. gen. 

Kcy. On ly I speeies : Ellisiella pallda."i (Ellis, 1974) ( 143) 

Diagnosis 01' (he genus 

Large abdomcn elongatc. Ant IV wilh large scnsillull1 P on Ist whorl hchind the tip and 
wi th 2 ventral sensilJa (sec Figs. 11 , 12). Some inner sctae of Tita obliquely IrUlleate (sce 
Fi g. 458). Tita I ~ m with 3, 3, 3 spatulate setae respec ti ve ly. All Emp wilholll lamcllae, 
direc tl y forllling th in filaments, lcngth < claws. Most anterior setae 01' dens Ion ger than thc 
spaces bctween rows; formula of anterior selae 3+ I ,2, I ,( I ) ... 1. middlc setae Ihicker Ihan 
others (Fig. 507). Sccondary sexua l characteri sti cs of chactolaxy missing. 

Occurrcllcc: Grecce, Rhodes. 

Type specics: IJellferoslII i1l1JI/(rtls pallda."; Elli s. 1974 ( 143). 

Derivalio nominis: Th is new genus is namcd afler Dr. WILLEM N. ELLIS. Amstcrdam, 
the last professional Collembo la taxollomist of thc Ncthcrlands, who co llcctcd and desc ri bed 
this and sevcral othcr rcmarkab lc spccics. The gcndcr o r Ih is genus is fcmininc. 

Remarks: ELLJS himscl f (sec above) notcd that these specimens stand })isolatcd in the genus Dell
rcro.flllil1rh, lruS«. The re-cxamination of 2 paral ypcs (I fema le, 1 male) showcd thc di stinct di ffe rences 
from all o ther genera of thc Baurlet icl lida. 

Diagnosis 01' (]le single Palacarctic spccics 

Ellisiella pallda)'i (Ellis, 1974) (143) 

Syn.: IJellferosmill1Jwrtls pwu!ay; Ellis. 1974 ( 143) 

Total le llgth 1 111m in fcmalcs, 0.7 111m in malcs. Background colour yc llow, body with 
traces of pigmcnt. cspccially on hcad-back, alllennae. and vClltrally on thorax: rronta l cye 
dark . Am IV wi th 6 subscgmellts. Femur nI without sC la d7 (Fig. 22). Lengl h of Ion gest 
sc tae 01' Tita I - III 2x diameter o f Tita. C laws with small di stal inner too th. Abd VI dorsa lly 
with 2 mcdian setac. dorsal selae rat her short in both sexes. App. an . daggershaped, s lightly 
curvcd. Othcr charactcri stics as dcscribcd fo r genus. 
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Propo rtions: Lcngth o f antcnnae : hcad diagona l = 104 in female. 1.5 in male. An t I : 11 : [[1 

: rv = I : 1.9: 2 : 4.8 (5) in fcma lc (and male). Dcns : muero = 3.3. App. <In . : Ill11Cro = 0.5. 

Type localit y: G reece. Rhodes, Lindos, ncar Lcmin Aposto loll Pavloll swept from thc 
vege tation. 

2 

3 

4 

5 

6 

7 

Oceurrcnec: Known onl )' fro m thc t)'pe loen til )'. 

Genus Fasciosmilllhllrlls Gisin, 1960 senslI ßretfeld, 1992 

Syn.: Promslriopes scnsll BCIsch. 1977 (2 14) ad parlem, BRETFELD 1992: 8 

Kcy (0 (he Palacarctic spccics 

Length 01' o uter selac o f Tita 11 and Il llIp to 2x d iameter o f Tita 

Length 01' thesc se tac> 3x diameter 01' Tita long isew s Nayro llcs, 

Dark pigmcnt mainly on hcad, thora x. allel vcntrall y on large abdomen (Fig. 523) 

Other eolour pallern 

2 

1994 

3 

4 

Dcscribed from the Canar)' Is lands callariellsis (PaeiL 1964) 

Deseribcd from N Haly l1IelallocephalllS (Dallai. 1966) 

Body almos t completcly dark with black. brown. blllC. or red pi gmcnt 

Body not complctc ly da rk, wi th spots. stripes, or pa le 

5 

7 

Body witlt bille pigmcnt 

Body with b laek, brown, o r rcd pi gmcnt 

S mall abodo lllcn withollt pale SPOIS (Fig. 5 18) 

S rnall abodoll1cn with 2+2 pale SP OIS (Fi g. 524) 

(4) Bod)' with Illan)' largc or sl11all dark irrcgular SPOI S 

slrasselli (Pach. 1964) 

6 

cllgnyi (Nayrolles. 1(87) 

obleclIIs ßrclfcld. 1992 

8 

Body with spots forming dark or li ght rcgular stripes. with othcr eolour patte rn. or pale 
10 

8 Body wi th many small spots. dens row J:4 di stal and 2 proxi mal sctac 9 

Body wilh many large spots (Fig. 5 10). elens row J:2 distal and 2 proximal sClac 
bedosae Nayrollcs. 1994 

9 Hcad mainly light (Fi g. 509) 

Hcad wil h many spots (Fig. 520) 

10 (7 ) Body wilh da rk or lighl Slripes 

Ollgllliplll!C/atilS (Loksa & Bogojcvie. 1970) 

laco~e i (Dcnis, (925) 

11 

Bad)' wit hout c lear slripcs. wi th elifrllse pigmcnt. or pale 

11 Body wit h dark stripcs o n light background 

Body with light stripcs on da rk background 

12 Body and head with 1 broad, surrou neli ng band (Fig. 529) 

Largc abdo mcn with olher colour pattc rn 

13 Emp wit lt S-shapcd filaments, described from Switzerl and 

20 

12 

19 

13 

14 

sQ llleri (Nayro lles & U cnhard, 1990) 

Emp wit ll Ihin . almos t strai ght fi lamcnts ; dcst.: ribcd 1'1'0 111 Mongo lia 
COrD/WIIIS (Bctseh. 1977) 
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14 Largc abdo mcn anteriorl y with rathcr diffuse pi gmcnt , poslcro lalcrall y wilh longilud i-
na l slripes 15 

Largc abdo mcn withoul difruse pigment but with scvcra l s tripes 16 

15 Largc abdo mcn postcriorly with 1 pair 01' longitud inal stripcs (Fig. 512) 
cassagl/all j Nayro llcs. 1994 

Largc abdomcn postcriorly witll 2 - 3 pairs or longi tudina l stri pcs (Fig. 508) 
a/bal/ jcus (S tach, 1956) 

16 So mc stri pcs o r large abdomen conti nuc on hcad 17 

Stripcs 01' largc abdomcn do not cont inuc on IlCad (Fig. 5 14) 
circ/lllljasciatlls (Stach. 1956) 

17 Largc abdomcn with on ly longitudi na l s tripes 18 

Large abdomcn antcriorl y wi th cross stripes. postc riorly wi th longitudinal s tripes 
(Fig. 5 19) diclYOSligll1ll1l1s Nayro ll cs. 1993 

Large abdomcn mainly with cross stripcs 0 1' pos tc rio rl y with irrcgular spots (Fig. 520) 

18 Abd V I with da rk U-shaped margin (Fig. 530) 

Abd V I wilh othc r colour patt em (Fig. 532) 

facaze i (Dcnis. 1925) 

sirigalils (S tach. 1922) 

virgl//atus (Skori kow, 1899) 

19 ( 11) Body with light wreath around largc abdomcn (Fig. 524) oblecms Brct rc ld , 1992 

= Largc abdomcn with 5 or more light cross stri pcs (Fig. 526) 
quillqllejasciatlfs (Krausbaucr. 1898) 

Largc abdomcn with 3 la ng und 1 + I shon . wh ite longitudi na l siripcs (Fig. 528) 
rayna/ae (Nayrollcs. 1987) 

20 ( 10) Dcns row J:3 di sta l and 2 proximal setac, 0 1' 3 - 5 se tac irregu larl y arrangcd 2 1 

Dens row J :2 dista l and 2 proximal set ac 

21 Vent ra l head-back without oval organs 

Ventra l head-back wi th 2+2 ova l organs (scc Fig. 17) 

22 Ventra l head-back wi thout oval organs 

22 

strigaTl/s (SI:lch. 1922) 

obTecllls Brctreld. 1992 

23 

Ventral head-back with 1+ 1 oval organs. Tita 11 alld 111 rows p:4 and 3 selae rcspec-
ti ve ly 

23 Tita 11 and JJI rows p:6 and 4 - 5 sctac rcspccti vcly 

virgulaTfls (Skorikow. 1899) 

cassagnalli Nayro lles. 1994 

T ita n and 111 rows p:4 and 3 sei ae rcspectivc ly a/bal/ieus a/bal/iclIs (Stach, 1956) 

T ita Il and!T1 rows p:3 and 2 sctac rcspectivcly a/bcII/icus pOlltigllall oi Brclrcld. 1992 

Remarks. This key is mainl y based on the colollJ' pa ttern. whieh is orten eonstant and species spe
ei ri c: specics with val"ying patt erns 0 1" with natural1 y pa le specirnens appeal" several times. F. (;O}'(JI/(l/I/.\· 

and lac:aze; diffeI" from th e other species of F{/sc:iosm;lIIhl/rm in theil" empodial filaments. which are 
rat her st raight and evcn slightly curvcd ex ternally (instcad of S-shaped filaments with tip eUl'vcd inter
nalI)'. Figs. 465. 521). whieh look more like those or Cypml1;(/ tha n of Fnsciosm;mlllll"lls. F. 11I(:(/ ze; 
has been redeseribed by NAYRQLLES 1993: 665; F. COrollnlllJ should be re-examined. 

Not included in this key are: 

Promslr;opc.r maculll l1U Betseh. 1977 (85) (= Fiuc:iosm;l1lllllrtlS c:ircllln!asciallls 1II0(;UI01//S 11 . 
comb.); 
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FasC;OJII1;lIllll1rlIJ .\'ap0l"lae Nayrolles. 1997 (366) (from S Francc and NE Spain. thc pigmen
tation and the Emp are similar to those of F. COl"Onfllll.f but F, .wpor/(/e has the ventral sieles of 
head and largc abdomen also black); 

Fosc irWllintl11l1'll.f p.w lldovirg ll/a flt .'f Nayroll es . 1997 (368) (from S France and NE Spain. thc 
pigmcntation is very similar to that of F. 1' ;l'g ll/(I//{.\· but the chactOlaxy of An t 111 diffcrs amI the 
anlcnnac are shorter). 

Diagnosis 01' the genus 

Large abdomen usually e longate 0 1' sO lllc times g loblilar. row 5:2 sc tae. Ant rv with large 
sensillllm P o n Ist whorl behind the tip. with 2 ventral and 11 tip sensi ll a (sec Figs . 11. 12). 
Some inner se tae o f Tit a ob liqucly truneate (Fig. 458), se ta la miss ing, fIi prescnt (Fig. 23). 
Tita I - m wi th 3. 3, 2 spatulate setne rcspec ti vcly. All Emp wit holll lamellae. poinlee!: fil a
mcnts lo ng. S-shapee!, curved internall y, ancl spalldate (sometirnes ullusual1y straight , eve ll 
curved ex terna lly), Icngth a lways > claws (Figs. 465, 52 1). Most anterior se tae of dens 
longer thall Ihe spaees bctween rows; rormula of ante rior setae uSlIa ll y 3+ 1.2. 1.1 ... 1. Sceon
dary sexual charac teristi es 01' chaetotaxy mi ss ing. 

ü ecuITencc: S Palaearc ti c: appa renlly not in the Nearclic. 

Descriptioll s 0 1' the gellus: GISIN 1960: 28 1. BR ETFELD 1992 a: 8. 1992 b: 37. NA Y
ROLLES 1993: 655. 1997: 365 . 

Type species: Smimll/f/"us (juill(jlle!asciat/fs Krausbauer. 1898. 

Rcrnarks : For the ehaetota xy of Am IV (region T and dorsa l sensi ll a) rncntioncd in the spec ies dc
sc riptions. sec Figs . 10 and II respeclivcly. 

Diagnosis o r the Palacarctic spccics 

Fasciosmilltllllrtls afba l/iclfs a/bal/iclls (S tach. 1956) ( 164) senSll Bretfc ld. 1992 (11) 

FascioSl1lilltllll/"/{S C/fbC/lIic lfs pOllligJ/C/lIoi Brclfcld. 1992 ( 12) 

Syn.: D ew erosmillflllll'l/s a/ball icHs Stach. 1956 ( 164 ) 

BOl/rleliella (Fasciusmil/l/lII/"/{S) a/ballica Gisin. 1960 (284) 

FascioslIlinl/W/"tfS pOlltigJ/alloi Nayro lles, 1993 (662) 

Tota l length 0.9 mm in fcmales, 0.6 mm in males. Background cololl r white to ye llow 
with d iffuse, greyish b lue pigment anel somet imes dark stripes on head and 2 - 3 pairs o n 
posterior of large abdomen (Fig.508). Vcntral hcad-back without oval organs. Ant IJI 
whorl s 4, 5. 6 wlth I - 2 setae irregularly miss ing 0 1' with 4. 4, 5 seI ae respecti ve ly (ssp. 
pOl/tig l/Ql/oi) (sec Fig. 515). Ant IV region T somellmcs withotll sctae: di stal part with 5 
an lcrio r and 3 pos tcrior dorsal sensilla. Tita I - IJI with 7. 8 - 9. 9 - 10 obliqucly lruncale 
set ac and I. I . I oval organs respeclively: Ti la I1 and m rows p:4 alld 3 seI ae respectivcly (3 

and 2 in ssp. pOl/ligl/C/lloi ). C laws with small inner toO(h anel sc ldom also outer tooth. Dens 
row 1:2 dista l alld 2 proximal setac, I'ormula 01' anlcrior set ac 3+ I ,2. 1, 1 ... 1. App. an . narrow 
spinelike, blunt or tip wit h s111a ll teeth. 

Proportions: Length of antennae : head diagona l = 1.7 in femnles. 1.9 in males. Ant I : n 
: m : rv = I : 2 : 3 : 6.2 (6 .7) in remales (and males) . Dens : lllUCro = 3. App. an. : Ill11CrO = 
0.6. 
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Type loca li ly: Alba" i". 

Occurrcncc: Also knowll from N Grcccc (Maccdoni a). former Yugoslavia (ncar Miravei), 
and Italy (Tuscany, ssp. pOliliglialloi ) (DR ETFELD. see abo"e) . 

Biology: F. alball;clIs li ves in dry or humid grass lands anel in Medicago f ields (ßRET
FELD. see above). 

Rcma rks: Type locality of ssp. !Jol1/;g//(//W;: hai)'. Tusca n)'. E of Siena. Certosa di POllt ignano. 
grass)' wa)'. mcadow \Vi lh gra ss and Medicago. These spccimcns had Ihe same cala uf pauern as thc 
types of thc nominate 55p .. those from Grcccc and former Yugos lavia werc paler with more homogene
Q lIS pigmentati on. 

Fasciosm;lllllllrlfS ollguliplf/lClllllIS (Loksa & Bogojcvic. 1970) ( 138). BRETFELD 1992: 
13 

Syn.: BOllrlelielfa (Fasciosmillfhll/'l/s) alballic{/ allglf/ipl/lu;wlCI Loksa & Bogojcvic. 
1970 ( 138) 

Apparent ly only females known. Tota l le llgth abotlt 0.9 mm. Background colour ye llow, 
head a lmost pa le. largc abdomcn wi th unirormly distributcd, irrcgu lar small spots and 5 
larger spots o r violel black pigmcnt (Fi g. 509). Claws without tccth . DClls row 1:-1 di sta l and 
2 prox imal sctac. rorlllu la 01' anterior set ac 3+ 1.2. 1 ... 1. App. an. narrew bandlike, blunt or tip 
cut with so me teel h. 

Proportions: Leng th 01' antennac : hcad diagonal = 1.5. Am I : 11 : 11 1 : IV = I : 2.4 : 3.7 
: 7. Dens : mucro = 2.6. 

Type localit)': Former Yugos lavia. NE of Belgrade. sand plain 01' Deliblat. in a C hrysopo
gonelum pannonicum typicull1 plan t association. 

Occurrencc: Know n only rrolll the type locality. 

Fasciosmilllhurfls bedosae Nayro llcs. 1994 (326) 

Tota l length up to 0.8 I11 Il1 in rcmales. 0.55 mm in males. Background colour white, largc 
abdomen wilh large irregular, dark and grcy pa tches, !lead dorsa lly white, othcr parts dark 
(Fig. 510). Ventra l hcad-back with 2+2 oval organs. Distal pa rt of Ant IV with 5 antcrior and 
4 - 5 postc rior dorsal sensill a. Ti ta I - III wi lh 7, 8. 9 obliquel)' tnmcate setac and 1. I. 1 oval 
organs respeeti vely; Tita 11 and m rows 1':5 and 3 . 5 sctac rcspecli ve ly. Claws broad wi th 
inner tooth. Dens row 1:2 dista l and 2 proxi mal sctae. fonnula of anlerior setac 3+ 1.2, 1.1 .. . i. 
App. an. Ihick. se lalikc (Fig. 511). 

Proportions: Length 0 1' antennae : he:ld diagonal = 1.6 in both sexes. An! I : n : 11 1 : IV = I 
: 1.9 : 2.9 : 6 (6.4) in fema les (and malcs). Dcns: mucro = 2.8 . App. an. : Il1 Ucro = 0.54. 

Type loealily: Spain. I-Iuesca. belwcen Dnlinena and Candasnos. sahy soil with TIlYIll/fs 

v/flgaris at 300 m ah itudc. 

Occurrcnce: Also found al other sitcs in Spain (I-I ucsca, Barcelona. Zaragoza). und in S 
France (Pyrcllees-Oriclllalcs) (NA YROLLES. sec abo"e). 

Biology: F. bedoslIe li vcs in the low vegctation o f sahy and calca reous soils. of ga rrigucs, 
and of o pen pincwoods in the low Illoun tai n region up to 450 111 ahitudc (NA YRDLLES, see 
above) . 
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Fascioslllint!//(nts canarie/lSis (Paclt. 1964) (53) 

Syn.: Prorastriopes calla riensis Paclt. 1964 (53) 
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nee Prorast riopes canariensis strassen i Pac lt. 1964 (54) (;::: Fascfoslllilllhllnts 

strassen; n. comb.) 

Only females (and ju veni les) known. Totallength I mm. Background colour whitc, blui sh 
black pigment main ly on hcad and thorax. large abdomen vent rolatera lly with few dark spots 
(see Fig.523). C laws withOlH tceth . Length o f c ircumanal seI ae in females up to 40 )..1111 . 

App, an. setalikc. 

Proportio ns: Ant r : U : m : IV = 1 : 2 : 2.7 : 6. App. an. : mucro = 0.6. 

Type locali ty: Spai n. the C anary Islands. Fucnevelllura. Islmo elc la Parcd. on rlowcrs of 
Plllica ria jmrchardii. 

Occurrcncc: Also found in the Canary lslands, Lanzarote (GAMA 1988 : 84). 

RcmJrks: F. cal/ariell.\·is has thc samc colour pattcrn as F. IIJ e!c/ll ocejJ }w!tI.1". which is hcrc rcgard cd 
as a separatc species sincc it is onl)' known from N !taly and F. cal/ariel1.\·i.\· lias 110t been complete ly 
dcscribed (IlRETFELD 1992: 21 ). 

Fa'\"ciosll/inl!I/l/"/fS cassagllolli Nayrolles, 1994 (330) 

Tota l length up 10 0.6 illill in fcmales, 0.5 Illm in males. Background colour white 10 ye l
low. grey pigment in 2+2 stripes on head alld late rall yon large abdomen. anterior largc 
abdomen with rathe r diffuse pi gment (Fig. 512). Ventral hcad-back without oval organs . 
Distal part 01' A nt IV with 5 antc rior allel 3 - 4 poslerior dorsal sensill a. Tita I - fll with 7. 8. 
9 obliquely truneate setac alld I. I. 1 oval organs rcspcc ti vc ly: Tita 11 allel rn ro\Vs p: 6 and 4 
- 5 setae respeetivc ly. C laws with inner toolh. Dens row J: 2 di stal anel 2 proximal setac. 
fo rmula 01' anterio r setae 3+ 1 ,2, 1, I ... J. App. an. strai ght , aeuminate, basall y thi ck (Fig. 513 ). 

Proportions: Lenglh of antcnnac : hcad diagonal = 1.6 in both sexes. Anl I : 1I : m : IV = I 
: 2 : 2.9 : 6.5 in both sexes . A pp. an . : mucro = 0.6. 

Type loca lity: Spain . Lcrida. betweell Coll de Narg6 allel Co l1 acl o de 136 ixo ls. calcareoll s 
ga rriguc at 900 m altituele. 

Oceurrence : Also l"OUllei at olhe r sites in Spain (Barcelona, Tarragona). alld in S Fra nce 
(Var) (NA YROLLES. see abo"e). 

ßio logy: F. cas.wgnalli livcs in the low vegetat ion 01' garri gues alld otlle r dry, eaJcareolls 
hab itat s 01' the Mcdite rranean (NAYROLLES. sec above). 

Fasc ioSlllil1thlll"lls circlIIlljascfatlls circllll1jascfaTi/s (S tach, 1956) ( 176) sensu Bre tfc ld, 
1992 ( 13) 

Fa.w.:;oslIIil/(!tul"l/s circ/IIl1!asciallls macu/atlls (Bctsch, 1977) (85) 11. co mbo 

Syn.: IJe/lteroslllilll!I/{f/{S circ/flltjasciaflfs Stach. 1956 ( 176) 

Proraslriopes lIIacll laws Betsch. 1977 (85) n. syn. 

Prorastriopes circlIlII!asciallls Betsth, 1980 ( 178) 

Il ce Fasciosmill!ll/{f/{s cf. circlllltjascia //ls Dunge!". 1975 (26) (= Fasciosmilltlwrtls 

slrigar"s, BRETFELD 1992: 18) 
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Figs. 51 2 • ; I ) Fasciosmimllllrus cassagnGui (after NAYROLLES 1994.): 
512 Habitus 513 App. :m. 
Fi gs. 514 • 517 Fa$c:iu,mlinrl/llrus circllm!lIscia(lIs: 

522 

5 14 Habitu s (after STACH 1956) 515 Ant 111 schcmatic (:-IOcr BI{ ETF1 ~LJ) 11)1)2) 5 16 App. :1Il. 01 
sS]l. circlIlJI! a.n: i(l fl/s (aflcr I3RETFELD 1992) 517 i\pp . 3n. ofssp. lIIocu!a lus (aflcr BETSCH 1977). 
Fig. 5 1 H Fa,w,:iM m;nrJlllr lls cllgllyi, colOllr p:lt lCm (after NAY[{()[.1 ,I:"'<.; 191<: 7). 
Fig. 5 19 F(lscio.\·minfl/llrll.~ dictyostigma!lIs, habitus (after NAYROLLES J 993). 
Figs. 520 - 521 Fa,n:;u$minrllllrus Im:aze.i (after NAYROLLES 1993): 
520 COIOUf p:lltcm 52 1 C lnw and Emp. 
Fig. 522 FlIsci{)$mimllllrlls longis/!tlls. colour pallcm (ancr NAYROLLES 1994). 
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Prorast riopes c i rc lllllfasciar /{5 Chri slian & Kampich1cr. 1984 ( 136) (= Fascio

slllilltllll rtfS striga l llS . BRETFELD 1992 : 18) 

Prorasfriopes cL circ l/Jlljascia fHs!vlriga flls Th ibaud & Chrislian , 1986 (405) (= 
Fasciosmin l llllrl/s slrigallls, B RETFELD 1992: 18) 

Body globular (in mosl olhcr Fascioslllilllllllnts spccies e longalc). TOlal length up 10 0.9 
111m in remales. 0.6 111m in males ( 1.1 ami 0.75 111 m respec ti vc ly in ssp. macH/al lls) . Back
ground colour whitc to ye llow, dark b lac ki sh blue pigment mainly in longitud ina l slripes 
around Ihe large abdomcn, nol o n hcad (Fig. 514). ssp. l/1aclf!aflls more imensely pigmellted 
and so mcti mcs even darke ned. Ventral head-back with 2+2 oval organs. Ant m whorl s 4. 5. 
6 wi th 4. 4, 6 sc tae rcspect ive ly (Fig. 5 15). Am IV region T someti mes wil h only I sela: 
di sta l part with 5 an leri or and 3 - 4 poslcrior do rsa l sensill a. Tila r - m with 7. 8. 9 0bliquely 
truncale setae and I. I, I oval organs respcctive ly: Tita 11 and m rows p:4 - 5 and 3 sctae 
rcspcctively. C laws broad wilh smalJ inner toolh and sOlllc times small outer toolh . Dcns row 
1:3 dista l and 2 prox imal setae (3 and 3 in ssp. macH/a lus) . form ula of anlerior seI ac 
3+ I ,2. I, I .. . 1. App. an. la ng anel broad, blunt 0 1' ])ointecl , sometimes with large leelh 
(Fi g. 5 16) (bandlikc. cut , wilh smalJ tecth in 5S]). II/c/{.:II/arl ls. Fig. 5 17). 

Pro porti ons: Leng!h o f antennae : head diagona l = 1.7 in fe males. 1.9 in males. Ant r : rr 
: IIT: rv = I : 2 : 3 : 6.2 (6 .7) (6.3 in ssp. //Iael/lalfls) in femalcs (and males). Dens : Illucro = 
2.6. App. an. : mucro ::::: 0.6. 

Type locality: White Russia , Bi ala on I-roryn Ri ver, in a sand)' paslure. 

Occurrcnce: Euro pe and Cenlral Asia; in Europe also round in NE Po land (Lolllza. 
STACH 1956: 178). S Siovakia (NOSEK 1962: 339). Hungary (LOKSA 1978: 62). forlller 
Yugos lavia (e. g. CVIJOV IC 1974 : 93. zrv ADfNOV IC & CV IJOV IC 1974: 309). anel S 
France (Calllargue. PO INSOT-BALAG UER 1979: 138): in Central As ia recorded from S 
Russ ia (Khakasia. A llay. anel S Tuva Regs .. ST Eß AEV A 1976: 126) and Mongo li a (S5]) . 

lIIocll lo flts) . 

Biology: F. ci rcll lllfaseiollls li ves in the low vegeta tion 01' d ry, sunny hab itats , in former 
Yugos lav ia up to 1200 m altitude (Z IV ADfNOV IC & CV IJ OV IC, see above). 

Remarks: Type loealit y or ssp. II/OCII!O W S: Mongolia. Bulgan Distr .. sandy steppe with Coragw/(/ at 
1000 m alt itudc. Thc spce imcns rrom S Ru ss ia (sec above) may belong to thi s ssp. since (hey occur in 
the same larger geographical reg ion. 

FascioSlllil/lllll/'llS co rOl/ams (Betsch, 1977) (85) 

Syn.: Prorasl r iopes corol/ aflts Belsch. 1977 (85) 

Tota l lenglh I Illm in fema les. 0 .75 Illlll in males . Background colom ye llowish. bl ue pi g
ment mainly in a broad latera l band on large abdomen all el hcad (sec Fig. 529). C laws with 
inner loolh. Fonnula 01' ante rior setae 01' dens 3+ I ,2. 1,1 ... 1. App. an. thick se la li ke. blunt. 

Proport ions; Length 01' antennae ; head diagonal = 1.6 in females. 1. 75 in males. Ant I : n 
: IIT: IV = 1 ; 2: 2.5: 5.5 in bOlh sexes. Dens: Illuc ro::::: 2.7. App. an.: mucro = 0.55. 

Type loca li ty: Mongoli a. SOll!h Gobi Dis!!" .. rody dese rtli ke steppe at 1550 m alt itude. 

Occurrence: Known o nly from the type locality. 

Rcmarks: Thc co tour palIern rescmblcs F. S(l/I / e r; out other charactcri stics dirrcr: cmpodia t rilamcnts 
thin. stra ight. and even curved eXlernally (inslead or S-shaped). Am IV and App. an. shoner. The cm
pod ial fil aments are likc those or Cyprania: a rc-exnmi nation is nccdcd. 
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Fasciosmil/l/l/IrJ1S cl/gl/yi (Nayrollcs, 1987) ( 126) sensu Nayro llcs. 1994 (3 19) 

Syn.: Prorastriopes cugll)' i Nayro llcs, 1987 {I 26) 

Total lenglh up to 1. 1 mm in fcmalcs. 0.7 Illm in males. Background calour dark browll. 
hcad dorsally and largc abdomen anlc ri orl y palcr. large abdo men o rt en postcriorly wit h 2+2 
light SPOIS, 5111a ll abdomen without light palchcs (Fig. 518). Vent ral hcad-back \Vit ll 2+2 
oval organs. Distal part of Ant IV with 5 . 6 antcrior and 5 - 7 pos lc rior dorsa l sensilla. Tiw I 
- [I] wilh 8. 8. 9 oblique ly truncatc selae and 1. I. I oval organs rcs pcctivcly: Ti ta U and III 
ra\Vs p:4 - 6 and 3 sc tac rcspcclivcly. C laws with inne r 1001h. DClls ro\V J: 3 di stal and 2 
proximal setac. formula 01' an terior setac 3+ 1.2, I, [ ... 1. App. an. la ng. thiek. acumi nate. 

Propo rt ions: Length o f an tennae : head di agonal = 1. 5 in both sexes. Ant I : n : UI : IV = I 
: 2: 2.7 (2.9): 5.5 (6) in females (and males). Dens : mllcro = 2.9. App. an.: 1ll1lCro;:: 0.6. 

Type localit y: Spai n, Lcrida, Collado dc Pcrvcs, shon I11cadow at 1500 m alti lU de. 

Occurrcnce: Also found at other sites in Spain (Lcrida, Tarragona. 1·luesca) ( 'AYROL· 
LES 1994: 319). 

Bio logy: F. Cl/gl1 )'; lives in the low vegetation 0 1' Illcadows, ga rri gucs, anel cvcn a sal ty so il 
01' thc Mediterranenn (NA YROLLES. see above). 

FasciosI1li1lrl1ll1'lls dicryosriglllGlIIs Nayrolles. 1993 (669) 

Tota l length up to 0.9 mm in fcmalcs, 0.65 mm in malcs. Background colour ycHow, dark 
grcy-bluc pigmcnt mainly in irrcgular stripcs on largc abdomcn. anterio rl y in cross stripcs. 
pos lcriorly in lo ngitudinal stripes (Fig. 5 19). Vent ra l hcad-back wilholll oval organs. Di stal 
part of Ant IV with 4 antcrior and 4 (sc ldom 5) poslcrior dorsal scnsilla. Tila I - 1'1.1 wilh 7, 9. 
11 ob liqucly trullcale selae and I, I. I oval organs rcspectivcly: Tila 11 alld I.Il rows p:5 - 6 
and 4 set ac respccli vc ly. Claws somctimes with inner tooth. Dell s row 1:4 distal anel 2 
proximal sc lae, formula of antcrior setae 3+ 1.2. 1. 1 ... 1. App. an. straight spinc li ke. 

Proportions: Lcngth 01' antcnuae : head diagonal = 1.5 in fema les. 1.7 in males. Ant I : 11 
: m : IV = I : 2 : 2.5 : 5 (5.4) in fema lcs (and males). Dcns : mllcro ;:: 2.8. App. an. : IllUcro 
= 0.5. 

Type locality: Francc, Aveyron. Causse COJl1 tal. calcarcous mcadow at 620 l1l altilllde. 

Occurrcncc: Known only from the type loca li ty. 

Fasciosmil1lll11/"1/S lacazei (Denis , 1925) (199) scnsu Nayro llcs. 1993 (665) 

Syn.: Dellterosm;lIrhllrtls I(/ca~ei Dcn is. 1925 ( 199) 

Prorastr;opes laca:e; BClsch. 1980 ( 178) 

Total Icngth up 10 0.8 mm in fcmalcs, 0.7 mm in malcs. Background colour wh ilc 10 yc l
low, dark grey o r brown pigmcnt in many small Spots. largc abdomcn o rtcn anleriorl y wilh 
irregular cross stripcs (Fig. 520). Ventral head-back wi th I + I (se ldo lll 2+2) oval organs. 
Distal pari 0 1' Am IV with 5 anterior and 4 poslcrior dorsal scnsilla. Tita I - m with 7, 8, 9 
ob liqucly Iruncate sctae and 2, 2, 2 oval organs respccli vcly; Tita n and m rows p:6 - 7 anel 
3 - 4 set ac rcspcct ivcly. C laws with inner 1001h; filaments 0 1' Emp straight ;md even cx ter
na lly curved (Fig. 521). Dcns row 1:4 distal and 2 proximal sctac. fonnula 0 1' anterior sc tae 
3+ 1.2, 1. 1 ... 1. App. an. straight spinelike. tip wilh or wi thoul sIllall teelh. 

Proponio ns: Lcngth 0 1' an tcnnae : head dingonal = 1.6 in bOlh scxes. Ant I : n : 1.11 : IV = I 
: 2 : 2.4 : 6 in both sexes. Ocns : Il1Ucro = 2.6. App. an. : mucro = 0.55. 
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Type locality: Francc. Pyrcnces-Oricntalcs. Banyuls-sur-Mer. jardin du Laborato ire Arago. 

Occurrence : Also found in Spain (Lcrida and HUC5CJ, NA YROLLES. see above). 

Bio logy: F. facazei li ves in low numbers in [hc sllnny vegc tation 01' gardens and garrigucs 
of the Mediterranean (DELAMARE DEIlOUrrEVILLE 1951: 135, NAYROLLES, see 
abovc) . 

Speeies dcscriptions: DENIS 1925: 581, ßRETFELD 1992 : 14, 

Rc rnarks: Thc strai ght and cvc n cxtcrna ll y curvcd cmpod ial filamen ts of F. lacm,ei rcsc mbl c thosc of 
Cypmllia: the 2 ova l orga ns of cach tibiotarsus ( in stcad of I cac h) also show that this spcc ics sce rns 110t 
10 bc dcfi nitely placcd in thc gc nus Fa.rcio.wliJ/IIII//"II.I'. 

Fasciosmimhums IOllgiseflls Nayro llcs. 1994 (322) 

Total Icngth up to 0.85 mm in fe l11alcs, 0.65 111m in males . Background colaUf whitc to 
ycllow. black pigment in 3 longitudinal stripes on thc head ami in a few spots latera llyon 
large and small abdomen (Fig. 522). Ventral head-back without ova l organs, Distal part 01' 

An t rv with 4 antcrior and 2 posterior do rsal scns il1a. Tita I - J.[J with 7, 8. 9 obliquely trun
ea te setae and 1, 1, 1 oval organs rcspcc tively; Tita 11 and 111 rows p:5 and 2 setae respec
tive ly, length 01' longes t set ae > 3x d iameter 0 1' Tita. C laws with inner too th . Dens with rc
dueed nu mber 01' sc tae, row 1:2 distal and 2 proxi mal se tac , fo rmula 01' anlcrior SCH1C 

3+ 1,1 ... 1. App. an. st raight spi nelikc, po intcd 01' b lunt. 

Proportions : Leng th of antcnnac : hcad diagonal = 1. 7 in fcma les. 1.8 in males. Ant I : [J 
: rn : IV = I : 2 : 2.7 : 5.5 (5.9) in females (and males). Dcns : mucro = 3. App. an. : I11U Cro 
= 0,5, 

Type localit y: Spain, Zaragoza , Rcfug io Cruz de San Vi necntc. dry ca lcarco ll s platcau 
with SO Ine PillllS hafepellsis at 400 m a ltitudc. 

Oceurrcnce : Known only from the type loeality. 

FascioSlllillr/wrl/s lIIe1anocephallls (Da llai, 1966) (49 1) 

Syn. : BO/lrleriella (Fasciosmillrh/lms) lIIelal1ocep!wfa Dalla i. 1966 (49 1 ) 

Prorasrriopes lIIelwlOcepha!us ß e tseh. 1980 ( 178) 

Total length up 10 1.2 Inm in fCl11a les, 0.75 I11lll in malcs. Background colour ye llow. da rk 
blllc pigment mainly on head, thorax . and "cnlrally on largc abdomen. large abdomcn latcr
ally with some dark spots (Fig. 523). C laws witllOut inner tOOl h. but 1+ 1 late ral teeth. Dens 
row 1;3 di stal and 2 proximal se tae. forlllula o f alll c ri or sctae 3+ 1.2.1.1 ... 1. App. an. straight 
sp ine like. without tccth . 

Proportions: Length of an tcnnae : head diagonal = 104 in femalcs, 1,7 in males. A nt I : n 
: m : rv = I : 2 : 3 ; 6 in bOlh sexes. Dens : muero = 2.8. App. an. : mucro = 0.5. 

Type loca li ty: It aly, Tuscany. W 01' Pisa. sandy beach 01' S. Rossorc. 

Occurrencc: Known only from thc type loeality. 

Spcc ics desc ription: DALLAI 1970: 153 (cuti cula structurc ). 

RClllarks: F. me!al/()(:ep!/{/It/s rcscmbl es F. (.'(III(1l'iell.l'i.l' wilh onty s light diffcrcnccs in thc co lour 
paHern (scc abo\'c). 
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Fig.523 Fasdosmintllllrus melanocephalus, h.:lbitus (after DALLAI 1966). 
Figs. 524 - 525 Fasciusminthurus ubtectlls: 
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524 Colour pattern (aller ßRETFELD 1996) 525 :2 pairs or App. an. (a ller BRETFELD 19(2). 
Figs. 526· 527 /:"nU.iusminilrurIlS qllinquc[asciatlls: 
526 Colour p:l llcm (after (ilS1N 1960) 527 App. an, (:'Iflcr IlRETFELD 11)1)2). 
Fig, 528 /"asciusmi,lfflllrlls rayna!ac. colour pa uem (aß.::r NAYROLLES 1987). 
Fig. 529 Fmc;osmim/wrus smllcri, hahitu;; (aller NAYRO[.I.Fn~ & I.1ENHARD 1990). 
Figs. 530·53 1 Frm.:;usmillthurus srrigatlls (aßer O!~ ETFELD 19(2): 
530 Colour paUem 53 1 2 dincrcl11 App. 311. 

Fiß. 532 F{/sci{)smillllrll/'ll~' l'irglllllTlI s, COIOUT pattern (:ln..:r LOKSA & ßOGOJEVIC 1970). 
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Fascioslllimll/ll"/ls obtecflls Bret fe ld , 1992 ( 15) 

Body g lobular (in most other species of Fascios1I1illtlllfrtls elongate). To tal length up to 
0.7 mm in fema les, 0.6 mm in malcs. Backgrou nd colour d irty whitc wi th varying, black 
pigment from almosl complctcly dark with fcw pale spots (cspccia ll y 2+2 on sma ll abdo
men), wilh palc dorsal hcad or largc abdomen with silvcr- wreath (Fi g. 524) to most I)' palc 
with few da rk spots. a lso bllle- rcd spccimcns. Ventral head-back with 2+2 oval organs. Ant 
10 who rls 4. 5. 6 with 4. 4. 6 selae respcc ti ve ly (see Fi g. 5 15). An! IV region T somctimes 
with on1y 1 scta; dis tal part with 4 antcrior and 3 poslerio r dorsal sensilla. Tita I - III with 7 -
8,8 - 9. 9 - 10 obliquely trllllcalc sctae and I, I, I oval organs rcspcctive ly; Tita [I anel 111 
rows pA - 5 and 3 sctac rcspec tivcly. C laws often with smal l in ner tooth ; ou ter tooth and 
strong late raltecth more often in fcmalcs than in malcs. Dens rDW J in females with 3 di sta l 
and 2 proximal setae, in males 4 - 6 setae arrangcd irregularly: forlllula 01' anlerior se tae 
3+ 1,2. 1, 1 ... 1. Ap p. an. long and s lender, tip often roughly toothed, se ldom b lun t (Fi g. 525). 

Proport ions: Leng lh of ante l1 nae : head diagonal = 1. 7 in femal es, 1.9 in males. Ant I : J] 
: 10 : IV = I : 2 : 3 : 6.2 (6. 7) in fcmales (and males). Dens : IllUcro = 3. App. an. : Ill ucro = 
0.6. 

Type localily: Auslria , Lower Austria. J-I ainburg Mts .. xerothennic grass land o f }-funds
heimer Berg at 380 In alt it ude. 

Occurrence: Also fo und in S Russ ia (Novos ib irsk. Khakasia. ami Krasnoyarsk Rcgs.) and 
Kazakhslan (Semipalminsk and Kokchetav Regs.) (BRETFELD. sec below). 

Biology: F. obtcCTIlS li ves in cas tern steppe vege tation and it s wcstern remnants, somc
limcs a lso on arab le land (BRETFELD. sec below). 

Spccics dcscription: BRETFELD 1996: 2 15. 

Rcmarks: F. obleCIIIS sccms to vary grcatly in the pa le spots or ilS ge nenIl dark tolour. AI Ihc Iype 
locality. it had been collectcd togcthcr with many spcc imcns or F . .l"lrig{//I/.I". 

Fasc ioSllli"t/Hl rus quinqllejasciatlls (Krausbauer. 1898) (498) 

Syn.: Smilltlwl'l/s qllinqllcjasciatlls Krausbauer. 1898 (498) 

Smilltllllrtls zebrilllls Börncr, 1900 (6 14) 

BOllrlct iclla zcbrilla Deni s. 1922 ( 11 2) 

D Clltcroslllilltlwl"l/s cinfJllcjasciatlls Womerslcy. 1932 a (7) 

BOllrletiefla (DelltcroslIli llthllrtls) qllillqllcjascio /ll s Gisin, 1946 (255 ) 

DCllfcrosmi lltlwl"IIs qllinqllc!asciofllS Stach, 1956 ( 164) 

/3ol/rlcticlla (Fasciosmil/tlll/I"l/s) qllinqllc!osciatus Gisin, 1960 (284) 

Alldiefla qllinqllcfascia fCI Dclamare Debouttevillc & Massolld, 1963 (255 ) 

Prorostriopes q/lillq/lcjascia t/ls Betsch, 1980 ( 177) 

Tota l length up 10 0.9 mm in fcmales. 0.5 mm in males. Background colour dark black !o 
vio let or greenish, largc abdomcn with 5 or morc whitc cross slripcs (Fig. 526). Vcntra l 
head-back wi1h 2+2 oval organs. Ant In whorl s 4, 5, 6 with 4 , 4. 6 se tac respectively (scc 
Fig. 5 15). Allt N region T with al least 6 setae; dista l part wit h 6 amerior and 6 - 7 posterior 
do rsal sensi ll a. Ti ta I - m in fe males wit h 11, 12,9, in males 8. 9 - 10,9 obliquely trullcatc 
set ac alld I, I, I oval organs respec tivc ly: Ti ta II and ru rows p:4 - 6 and 3 set ac respec
live ly. 
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Claws with smal l inncr tooth alld lateral tee th. Dcns fOW J: 3 di stal and 2 proximal setac, 
formula of anteriof selac 3+ 1 ,2, I, I .. 1. App. an. long, broad, lapcring , alld blulll, or li p se l
dom with small tccth (Fig. 527). 

Pro portions : Lcnglh 01' antcnnac : hcad diagonal = 1.4 - 1. 8 in fe rnales, 1.6 in males. Ant I 
: II : m : IV = I : 2 : 3 : 6. Dell s : mucro = 2.8. App. an. : IllUcro = 0.5. 

Type loca li ly: Gcrmany. Hesse, near Wei lburg/Lahn, in rocky hab itats. 

Occurrcnce: Europe and Aust rali a; mainly in Celll ral Europe, scldom in W ancl SW 
France, W Spain. fo rmer S Yugoslavia, and Lithuan ia (BRETFELD 1989: 3 16), only 3 ncw 
records from adjaccnt regions: Central Portugal (Salllarcm, SOUSA c t al. 1997: 150, and 
Caste lo Branco. ori g. obscrv .. cx coll. da GAMA ASSALINO) and Portugal , thc Azores 
(Faial. GAMA 1992: 47): in Australia it has been introcluccd frolll Europe and is knowll only 
from Tasmania (GREENS LADE J 994 : 123). Further new records nOI mcnlioncd in BRET
FELD 1989: 3 16 are: Gcnnany (Thuringia. Poxdorfer Hang near Jena , orig. observ., leg. 
SANDER: Saxony-Anhalt. Bennsledl. ori g. obscrv .. leg. SCHNITTER: Hesse. Vogelsberg , 
BÖHLE 199 1: 39) and Czech Rep. (Central Bohemia. RUSEK 1990: 55). 

Biology: F. qllillq/{efasciatl ls Ji ves on the so il surface and in Ihe low vegetation of xero
thcrmic habitats, in sunny grass lands, gardens, anel field crops, eVCll on hOl sunny gravel 01' 

rails (BRETFELD 1989: 3 J 7). In the Azores, il has been found on o ld lava with sparsc grass 
(GAMA, sec above). There is no primary d,lInage to pastures in Australi a (G REENSLADE 
& TRESON 1986: 275. 279). In Swilzcrland, F. qll;l1qllefasc;allls disappea rcel in the middle 
of Ihe sUlllllle r (G ISIN 1948: 500), a phenomenon not observcd in olher reg ions. It has been 
collected up 10 1370 m alt itudc in Switzerl and. 

Species descriptions: KRAUSBAUER 1905: 42 (redescript ion). GISIN 1948: 498 (maie). 
JEANNENOT 1956: I (general. colou r pattern ), RUSEK 1965: 162 (co lour pattern), BRET
FELD 1989: 3 16 (distribution). 1992: 17 (chaetotaxy). NA YROLLES 1994: 316 (genera l. 
mainly chaelotaxy of the eXlrcmit ies) . 

Remarks: F. q/lillq//ejrm:iatll5 is a European species and had not been impon ed rrom S Amerie<! (as 
belicved by DELAMARE DEBOUTEVILLE & ivIASSOUD. see abovc) si ncc thi s spec ics does not 
belang to Alldie//a (= Prorastri opcs). but rat her to FascioJlIlillllllll"Us. n genus not oceurring in S Amcr
ien. 

FascioSlllil1/IIlI/"IIs raYl/a/al! (Nayro llcs, 1987) ( 123) sellsu Nayro lles. 1994 (320) 

Syn.: Prorastriopes rayna/ae Nayro lles, 1987 (123) 

Total lenglh up to 0.7 nll11 in fcma les, 0.55 ITIm in males. Background colour !iglll red, 
large abdomen with 3 long and 1 + I short , white longiludinal bands, small abdomen with 
2+2 white spots: eye-patches orange, on ly ommatidia black (Fig. 528, see Rcmarks). Vent ra l 
head-back wit hout oval organs. Di stal pari of Am IV wilh 5 ante rior alld 4 posterior dorsa l 
sensi lla. Tila I ~ m wit h 7. 8. 9 obliquely tmncale sei ac and I . I. J oval organs rcspccli vely: 
Tila n alld m rows p:4 and 3 seI ac rcspectivc ly. Claws with inner loolh. Dens row J:2 di stal 
and 2 proximal setac, fon11u la o f <lnterior sClae 3+ I ,2, 1.1 ... 1. App. an. long sClalike. 

Proportions: Lcngth 01' antennae : head diagonal = J.5 in femalcs . 1. 6 in males. Am I : II 
: m : rv = 1 ; 2 : 2.7 : 5 in bOlh sexes. Dens : mllc ro = 2.7. App. an. : 1ll1lCro = 0.8. 

Type localil y: Francc. I~I aules-Pyrcnces, Platacll of Au mar in Ihe Massif du Neouvic lle, 
short meadow at 2200 111 a Jtitude. 



Bourlct icllida 255 

Occurrence: Also fOllnd in Cenl ral Po rtuga l (Beira Beixa. Idanha-a-Nova, o ri g. obscrv., ex 
coll. da GAMA ASSALINO). 

RClnarks: Thc spec imens frol11 Portugal differed from the original dcscription on ly by Iheir blaek 
eyc-palches and darker body pigment 

FascioslllinrllUrIIS slIlf reri (Nayrol les & Li cnhard, 1990) (623) 

Syn.: Prorasrriopes sall teri Nayro llcs & Licnhard , 1990 (623) 

Total Icnglh up 10 0.65 I11Ill in fe malcs. 0.5 111m in males . Background co lour ye llow 10 
rose, dark violet pigmcnt mainly in a broad longitudinal ban eI around thc head ancl large 
abdomcn (Fig. 529). Ventral heael-back without oval organs. Tita I - III with 7. 8. 90bliquely 
tnmcate setae and I . I , I oval organs respec li ve ly: Tila n and III rows p:4 - 5 and 3 selae 
respec li ve ly. C laws wi lh minu te inner loolh anel lale ra l leClh. Dens row J:2 distal and 2 
proximal setac. fa rmula of anlerio r setae 3+ I .2. 1. 1 ... 1. App. an. stra ight and smooth. 

Pro portio ns: Lcngth o f al1l cnnae : heael diagonal = 1.7 in balh sexes. An! I : n : III : IV = 1 
: 2 : 3 : 6.3 in both sexcs. Dens: mucro = 3. App. an. : I11Ucro = 0.7. 

Type localily: Switze rl and. Grisons. Samcdan . vegetatio n on grave l a [ about 1800 m alti 
lUde. 

Occurrence: Know n also from another s ite in Swilzc rland (Ticino. near Piora. NA YROL
LES & LlENHARD. sec abovc). 

Bio logy: F. sallter; has o nly been fo uml Oll [he soil of subal pinc habi tats wit h sparse 
vegetation (on gravc l a lld in a Sesierio-Caricelll ill plant associalion) at 1800 J11 alld 2000 In 

ahitudc (NA YROLLES & LlENHARD. sec abovc). 

Spccics dcscripti on: NA YROLLES 1994: 330 (oval organs 01' hcacl ). 1997: 368 (mainly 
chactotaxy 01' cxtrcmitics). 

Rcmarks: The co lour pattern rescmbles F. cO/'mUIlIIS. see above. 

Fasciosmil!lJlllrtls strasse,, ; (Pach. 1964) (54) n. combo 

Syn.: Prorastriopes ca"ariellsis strassen i Pacl! . 1964 (54) 

Only 2 fcmales known. TOlal lengt h I mm. Backgrou nd co lollr pa le with many blue 
patches, ventrally pale r. Length 01' circ llmanal sc tae in femalcs up to 60 p 111 . Other charac
te ri sti cs as in F. canariell sis (sec above). 

Proportio ns: Ant I : n : In : IV = I : 2. 7 : 4: 7 - 8. 

Type 10calil Y: Spain, the Canary Islands. Fuerl cvel1lura. Va lle de la Mosquitos. Jand ia. on 
Gymllocarpils decalldrtls. 

Occurrence: Known o nly from the type loca li ty. 

Remarks: F. s!ra,Uelli is here regarded as aseparate species and not as a ssp. or F. c:a llarien.si.s. al
Ihough both have beeil co llee led rrom Fuerteventura. sinee Ihe co lour piluern diffcrs di stinclly. 
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Fasciosmilllhurtis str;gaws sfrigall/s (S tach, 1922) (6 1) sensu ßrct fcld, 1992 (18), 1996 
(2 16) 

Fasc;oslI/;n rhllrtls sll'igatlls sC/jallellsis Brclfcld. 1996 (2 16) 

Syn.: Dewerosmillllwl"/ls slrigaflls Stach. 1922 (6 1) 

BO/l r/erie!la ( FasciosmilltlllfrJ/s ) s,rigaro Gisin, 1960 (284) 

FasciosmilltlJ/lnts cf. circlIlII!asciatlls Dunger. 1975 (26). BRETFELD 1992: 18 

BOllrle,;ella carp{//;ca Nosek. 1978 (387). BRETFELD 1992: 18 

Prorasrriopes strigatlls Belseh, 1980 ( 178) 

Proraslriopes circllmfasciall/s Christian & Kampichlcr. 1984 ( 136), BRETFELD 
1992: 18 

Prorasrriopes c l'. circlflll!asciallfs/srrigarlt.s Thibaud & Chrislian, 1986 (405). 
B RETFELD 1992: 18 

Total Icng th up to 0.8 I11Ill in fcmalcs. 0.5 111m in males. Background colaur w hil c 10 ycl
lew. blackish bille pigment mainly in scvera l longitudina l stripcs on largc abdo men, sma ll 
abdomen with dark U-shaped margin (morc intcnsc pigmcntation in ssp. sajallellsis) 

(Fig. 530): also Icss pigmcntcd er pale speci mcns. males pa lest (only Am IV pigmcmed). 
Ventral head-back wi thou! oval organs. An! III whorls 4. 5. 6 wilh 3, 3. 5 (4, 3. 5 in ssp. 
sajallensis) setac respectivcly (sec Fig. 5 15). Anl N region T someti mcs withou t scta; d istal 
pan wi th 5 antcrior and 4 posterior (4 and 4 in ssp. sajallensis) dorsal sensilla. Tita I - JII 
wi th 7, 8, 9 obliquely truncatc setac and I, I, I oval organs rcspecli ve ly; Tita [I and JII rows 
pA and 3 (3 and 2 in ssp. sajal/ellsis) setae respective ly. Clnws wi lh inner, somclimcs also 
outc r toolh. and doubtfu l latc ral tec lh. Dens row 1:3 distal and 2 proxi mal setae (seldom 4 -
6 irregularly arranged), rormula o r anterior setae 3+ I ,2. 1, 1 ... 1. App. an. long, slender, la
pering. and blunt without tcelh (Fig. 53 1). 

Proportions: Lcngth of antcnnae : head diagona l = 1.7 in fcmalcs. 1.9 in males. Am I : n 
: UI : IV = 1 : 2 : 2.7 : 5.8 in bOlh sexes. Dens : mucro = 3. App. an. : mucro = 0.7. 

Type localit y: SE Siovaki a. near Lcvicc. on grass on sunny rocks. 

Occurrence: Also fou nd in SW Siovakia (the linie Carpalh ians). IW I-Iungary (Börlsöny 
Mts.), E Austria (Lower Austria, Hainburg Mts.) (BRETFELD 1992: 19). and S Russ ia 
(Krasnoyarsk Reg., Wes t Sayan Mts., BRETFELD 1996: 2 16). Thc wes tern co llect ion sites 
lie within in a di stance o r only max imally 150 km. 

Bio logy: In Europe, F. srrigallis li ves in xerOlhermic grass lands. i. e. in the vege tat ion or 
humid but wann mountai n mcadows and sIllall western steppe rcmaindcrs ur 10 700 m alt i
lude: in Central Asia in grassland and sleppe vegetation up to 11 00 m al itude (ssp. sa
jallensi. BR ETFELD, see abovc). 

Remarks: T ype localily of ssp. mjal1el1si.c S Russ ia. S Krasnoyarsk Reg .. West Sayan rvlts.. rocky 
steppe at 1100 m altilude. 

The few type spccimcns of F. obreCllIJ havc been collectcd in Alistria logclher with many F. Jlriga
IU.dBRETFELD 1992: 16). 



Bourlcticllida 

Fasciosmillt/1Itnts virg /llclt/ls (S korikow. 1899) (390) SCIl Sli Brclfcld , 1992 (8) 

Syn.: SlIIinrhffn/S virgff{ClfttS Skorikow. 1899 (390) 

257 

Dew eroslllillllwrtfs bi/inearus var. pluslillcata Stach, 1922 (63). ßRETFELD 1989: 
3 19 

Dew erosminrllllrtls bilillearus ab. prodromata Stach, 1922 (64). I3RETFELD 1989 : 
3 19 

Dewerosmilltll/ll'/ls virglllallls Dcnis. 1932 (380) 

BOflrletie!{a (Fascioslllillflllfnts) virgl/lalCl Gisin. 1960 (285) 

BOffrletiella (Dellferosmilltllltrt/s ) virgll lata Al tllcr, 196 1 (269) 

Prorasrriopes virglllatlls Belsch. 1980 ( 177) 

Total Icngth up 10 0.9 mm in fc males. 0.6 mm in ma les. Background colour white to ye l
low. da rk black. brown. o r bille pigment mainly in 2 - 3 ho ri zontal stripes on hcad, and 5 
long and 1+ 1 short lo ngitudinal stripes on large abdomen (Fig. 532) (morc intense pigmcn
tation in spedmens from Kazakhstan); also less pigmcllted 0 1' pa le specimens, males pales t. 
Ventral head-back with 1+ 1 oval organs. Ant LII whorl s 4. 5, 6 wil h 4 , 4. 5 sc tae respec ti ve ly 
(sec Fig. 5 15). Am IV region T somcli mes withollt a scta ; distal part with 4 - 5 anterior and 4 
pos tcrior dorsal scnsilla. Tita I - ll1 with 7, 8. 9 obliqucly trunca tc set ae and I, 1. 1 oval 
organs respec ti vcly; Tita n and ll1 rows p:4 and 3 set ac rcspecti vcly. C laws o rten with inner 
100th and small lateral Icclh. se ldom wi lh outer lOolh. Dcns row J:2 dista l and 2 proximal 
sClac. formu la 01' anterior sclac 3+ 1.2.1.1 ... 1. App. an. slcnder. b luil l. tip sc ldolll wi th sIllall 
tce th . 

Proportions: Lcngth 01' antennac : head diagonal ::;: 1. 7 in fcmales. 1.9 in malcs. Ant I : n 
: m : IV ::;: I : 2 : 3 : 6.2 (6.7) in fcmules (a lld males). Dcns : I11U Cro ::;: 3. App. an. : mucro ;; 
0.6. 

Type locality: Ukrainia , in gardens ne ar Charkov. 

Oeeurrenee: S Palaeareti e. known fro m S Europe. NW Mriea (BRETFELD 1989: 319). 
and Cent ra l Asia (Kazakhstan, BRET FELD 1996: 2 16); in Europc main ly in the Mediterra
nean region. on1 y single records from NW France. S Siovakia. E Austri a. and former NE 
Yugos lavia; in NW Africa known from Morocco. Algcria, alld Tunesia, from near the sea S 
to thc Ahaggar MIS.; not knowil from central Spain alld l:cntral It a ly (B RETFELD 1989: 
3 19. 1990: 442). Also fo und in S Aus tralia (G REENS LADE, pers. co rnrn .). 

l3io logy: F. virglllatlls li ves in thc low vege tation 0 1' very warm and mther humid habitat s, 
in Africa o rten on Medicago and olhcr field crops o f thc oascs wllere they may be introduccd 
as eggs with seeds (like SIIlill thll1'llS viridis overscas, sec above); it has bce ll co llec tcd up to 
morc than 1000 m altitude in France (Corse) and Morocco (High At las) (BRETFELD 1989: 
320). 

Spccics dcsc riptio n: AL TNER 196 1: 269 (dens, co lour pa tt ern ), DALLA I 1969 : 244 
(rnale. pi grnelllation 01' head) , LOKSA & BOGOJEVIC 1970: 135 (eolour pallern ). BRET
FELD 1989: 3 19 (distribution). 1990: 44 1 (chaelolaxy). 1996: 2 16 (2 females from Ka
zakhstan). NA YROLLES 1997: 372 (muinly chac tolaxy 01' cXlrcm it ies). 

Remarks: Thc fcmalcs from Kazak hstan, besidcs thc morc intcnsc pigmemation. have thicker cir
cumana! setae and App. an. than the western spec imcns: thcy may rcprcscnt a subspcc ies but more 
materia l is needcd to crcate it (BRETFELD !996: 2 16) . 
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2 

Genus Helcrosm;nthurus Stach, 1955 

Kcy to the Palacurctic spccics 

Largc abdomen wilh 9 dark blue or browll longitudinal slripcs (Fig. 547) 
1l0\'Cmlill ealfls (Tullbcrg. 187 1) 

With other pattern 

Largc abdomen wi lh I + I long :1I1d I + I sllor! browil longi tudinal sIripes (Fig. 533) 

Wi th ather pattern 

2 

3 

4 

3 I-I cad frons in ma les wilh 2+2 thiek, aClIlllinatc setae (Fi g. 535); flank sctac as 4/-
bilillcalllS (BourieL 1842) 

I-lead fra ns in males with 1 + I acuminutc und I + I comprcsscd sc tac (Fig. 538): nank 
setae as 5/+ c1aviger (Gisin. 1958) 

4 Hcad dark. abdomen wilh dark do rsal band narrowing postcriorl y. cr al least head frons 
Wilh broad dark paleh (Figs. 542 - 544) !i/ll/(II/iemii (S tach. 1920) 

Wi lh other pattern 5 

5 I-lead with 3 browll longitudinal stripes. large nbdolllen with brown sides (Fig. 550) 
pirika Yosii. 1972 

\Vi th othcr pattern 6 

6 Abdomcn yc llow wirh 6+6 dark blllc spots and fcw palc blllc patchcs (Fig. 552) 
PUllctatus Brctfe ld. 1996 

7 

8 

With other pnttern 

Male 

Female 

All ante rior setae of large abdomen 01' normal fornl 

Many anterior setae 01' large abdomen short onionlike (Fig. 546) 

7 

8 

21 

9 

20 

9 Head frens nnd clypeus with short or normal selae, withoul especially lang or modified 
setae 10 

I-Iead wilh espccially long er modificd se tae 

10 I-lead and abdomen wilh several da rk. longitudinal stri pes. these stri pes sometimes 
disappcaring under dark blue pigment . 01' stripcs faded 10 traces 01' blue pigmcnt 
(Fig. 547); most body SClae rat her th ick: nank sclae as 5/+ 

11 

Ilovemlillea tus (Tul lberg, 1871 ) 

Hcad and abdomen mainly ye llow. sOlllctimes wi th sl11 all bille spots or blllC tints; all 
body selae thin ; nank sctnc as 4/+ stc!Jacvae Brctfcld, 1996 

11 Frens only wilh normal selae (sho!"t or lang) 

Frans also with short onionlikc sctae (Fig. 535) 

12 

18 

12 ClypCllS wi lh sllon or long normal setae hut without special. mod ifi ed sctae 13 

Clypells with special. 1110di fied selae 14 
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13 Frons Il1cd ially with sho n se tac. late rall y with 201' 3 pairs of long se tac (Fig. 5-l 1): Am 
II wi th only normal se tac illsigllis (Rc lltc r, 1876) 

Frons media ll y and late ra ll y with I pai r 01' la ng se tae each: Ant [I with 2 d istal spines 
(Figs. 553 , 554) p/il/etat/is ß rclfcld, 1996 

14 C lypeus mcdia lly with normal se tae, late ra ll y with 6+6 shon spine li ke setac (Fig. 55 1) 
pirika Yosi i. 1972 

C lypeus mcdia lly with modifi ed se tae 

15 Frons willl o nl y normal 01' long selae 

Frons med ially with 2+2 th ick. blun t sp ines: e lYPclI s with severa l shon spines 
(Fig. 556) 

15 

16 

setige l' (G isin. 196 1) 

16 C lypcus w ith several spine li kc setac. 6 cf wh ich fo rllling 3 arehes; Tita I curved (Fi gs. 
536. 537) chaefocephallls I-Hilhe r. 197 1 

C lypeus wüh straight spines: T ita 1 straight 

17 C lypeus wit ll 5 long spines (Fig. 549) 

C lypcus wilh 3 - 5 lanccllikc spines (Fig. 560) 

18 ( 11) Frons dOl'saHy only with acum inatc se tae 

Frons dorsally wirh I pair 01' compressed selac (Fig. 538) 

17 

llympllCs Yosii. 1970 

lI/uhdalls Yosii & Lee. 1963 

19 

claviger (Gisin , 1958) 

19 Frons w ith lower media l pai r 01' dorsal setae sha rter than lI pper pair (Fig. 535); Allt 11 
with sevc ra l dorsa l spines, Ant In with I basal spi nc bilincl/tl/s (Bauriet, 1842) 

Fro ns with lowcr media l pa ir 01' dorsa l sc tac as lang as or la nge r than up per pair 
(Fig. 545); only Ant ru wilh I basal spinc Iinnaniemii (S tach. 1920) 

20 (8) Fro ns dorsa lly with I + I thick sctae (Fi g. 546). c lypcus with 2 lang, mcdian spines 
lloll/illea/IiS (G isin. J 946) 

Frons dorsally with 2+2 th ick sctac (Fig. 539). c lypell s with 4 - 6 sp inc like sc tac 
diffllslIS (G isi n. 1962) 

21 (7) A nt IV with 7 - 8 subsegmelll s alld ventral scnsilla V o n 2nd alld 3rd wh or! bchind 
the ti p 22 

Ant IV with 10 - l 1 subsegmcnts and vcnt ra l sensill a V on 2nd to 5th whor l bchind the 
tip diffllSllS (G isill . 1962) 

22 Tita I rQw p:7 set ac 23 

= T ita I row p:6 se tac: abdomcn with 6+6 dark bluc spots and fcw pale b luc patehes 
(Fig. 552) plll/ctafllS ß retfe ld. 1996 

Ti ta I row 1':5 seLae: abdo mcn only yc llow c!wetocephallls I-Hi Lh er. 1971 

23 Flank se tae as 4/- (ir (races 01' pigmcnt . see cnt ry 2) 
bilillcaf/ls (Bom lel. 1842) , Iil/ l/CIllielllii (S tach, 1920) 

Flank setae as 4/+ 24 

Flank set ac as 5/+ 25 
24 Circulllana l selae av I ' a lmosl as ta ng anc!t hick as <lv2: vcntral hcad-back with 2+2 oval 

organs stebClevae Bretfe ld, 1996 

Ci rcumanal selae av I ' di stinct ly short cr ,md Ihinnc r Ihan av2: ventral hcad-back with 
I + I oval organs //lu/li/alls Yosii & Lee. 1963 
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25 Inner selae of dcntcs shan, Icngth 5 diameter of denlcs 

Inner sctac 0 1' dentcs lang, Icnglh abotll 2x diameter 01' dentcs 

26 

27 

26 Circumanal sctac av I ' aimosl as lang anclthick as a\'2; abdomen yeHow cr with traces 
o f bille pigment 1I0 1l1i1lelU /tS (Gisin. 1946) 

CirclIlll <l nal SClac av l ' dist inctly she rter alld thinncr than av2: abdomen )'c llow cr with 
brown spots. wilhout bille tinlS c/(II 'iger (Gisin , 1958) 

27 All distal selae o f femora of same thickncss: App. an. acuminatc. sharp ly curvcd in 
basal 1/3 (Fig. 548) l1oveml illeall/S (Tullbcrg. 187 1) 

So me distal selae of fcmora thickcr [hall olhcrs; App. an. ralher broad. distal 1/2 nar-
rQwer, straight or steadily curvcd (Fig. 540) illsigll is (Reuter, 1876) 

Rcmarks: Withi n most speeics, Ihe pigmentati on varies considerably from yellow or stri pcd 10 light 
or blackish blue or brown and from striped 10 eomplelely pale (excepl the eye-patches) . This key. 
Iherefore, start s wilh a few species showi ng a characleristic eo lour pallern ; the modif"ications of these 
pallern s are not Illcnt ioned hu t the males and females of all spccics are dealt \Vith on other morphologi
cal characteristics in Ihe lalcr emdes. The fema les of the following spec ics are not considered: H. 
l/)"mpheJ , N. .fe /igel" (in bOlh species females not completely known). and N. piri /.;a (females unkno\\'n). 
Exccpt in these 3 species, the kcy and the spccics descriplions comain se"eral original observations. 

Diagnosis of th e genus 

Large abdomen clangate. row 5: 1 seta. Am IV wilh large sensill um P on I SI whorl behind 
the lip, with 2 vcnl ra l alld 12 1i p sensill a (sec Figs. 11, 12). Inner selae af Tila nOI obliqucly 
trunealC, sCla Ia prcscnt, Gi mi ssing (sec Fig. 2 3) . Tita I - TI] with 3. 3, 2 spatulme setac rc
spectivcly. Emp I without lameHa and dircctly forming a thiek fi lamcnt. Emp n and m with 
lamcllae abntptly narrowed 10 lang and pointcd fil aments, lcngth 01' al1 Emp > claws 
(Fig.462). Dista l anterior setac of dens as long as er longer thall the spaees betwecn rows: 
formula of antcrior setac 3+ 1,3. 1, 1 ... 1 (Fig. 27). Sccondary sexual charactcristics: in males: 
in most specics so me selae of hcad, and sO l11climcs of Ant II alld m. leg I. and anleria r af 
large abdomen 1110dified; in females: circlllllanal selae av l' as lang as av2 er siloner (sec 
Fig. 555). 

Occurrcnce: Holarcti c. 

Deseriptiolls 01' the gellus: STAC I-I 1955: 53. 1956 : 178. BlöTSCI-I 1980: 177. CI-IRIS
TIANS EN & BELLINGER 198 1: 1170. NAY ROLLES 1996: 527. 

Type spccics: Sl1Iillt lw l"lls jlls igllis Rcuter, 1876. 
Rcmarks: Thc largc abdomen shows a spec ia l pattcrn of Oank sei ac poslerolaterall y belo\\' Bothr C 

and in front of an addit ional scnsillum S (Fig. 18): the formula 5/+ mcans 5 selae fI - f5 plus in terme· 
di ate sela i. 4/- means 4 selae fl - f4 withollt sela i (BRETFELD 1986: 19). 
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Diagnosis (Ir the Palacarctic spccies 

Hcrcl'Osl1IilllllllfllS bi/illemlls bi/illcatlls (Bomlcl. 1842) (XLI) scnsu Gisin , 1957 (493) 

J-/elerosmilllll/ll"/ls bilineaws cQ llcasic/is (S tach. 1956) ( 192) 

Syn.: SI1Ii111hllrtlS bi/illeol/(s Bourlel. 1842 (XLI) 
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D ewe rosllli"lllIlrIls co rOll(l1llS BagnalL 192 1 ( 16). GOTO & LA \VRENCE 1964: 
89 

l-Ielel'Osl1Iil1lhllrtlS CO"'I/(III$ Stach. 1956 ( 190). GISIN 1957: 493 

l-Ielerosl1linlllllms coml/IIIS ccll/casicfls Stach. 1956 ( 192) 

nec BOllrletiel/a bilineata Linnaniemi. 191 1 (27) (= H. claviger, BRETFELD 1989 : 
307) 

Dew erosl1I illlllllrtls bilill e(l1/1s Tuxcn. 1944 ( 143. J 8 1) (= H. c/aviger, BRETFELD 
1989: 307) 

D ClIlerosminlllllrlls bi/il/ealllS Böd varsson. 1957 (40) (= H. claviger. BRETFELD 
1989: 307) 

BOl/rleriel/a bilil1cata I-Iaybach. 197 1172 ( 17. 18) (= J-/. cfaviger. BRETFELD 
1989: 307) 

Total Icngth up to I 111m in fcmalcs. 0.7 mm in malcs. Background colour white to yc llow. 
orangc to dark brown pigmcnt in 1 + I longi tudina l stripcs on the hcad and largc abdomcn 
and 1 + 1 shortc r stripcs postcrolatcrall y (Fig. 533), o rtcn with o nly bascs of 80thr brown. 
sc ldom da rk brown stri pcs; ssp. Clll/casiclIs only yc llow; antennac always brown. Vent ral 
head-back with 1 + I oval organs. Ant IV witll 7 - 8 subscgments: vcntral sens illa V o n 2nd 
and 3rd whorl bchind thc tip. Flank sctae as 4/-. Tita I - m rows p: 7, 4 - 5. 2 setae rcspcc

ti ve ly. C laws with small latera l tecth. Inncr sclae 0 1' denles sllon, length S diamcter of dens. 
App. an. long, laneel like, poinled er blunt . straight 0 1' s lighll y eurvcd (Fig. 534). Secondm'y 
scxua l charactcris ti es: in ma les: hcad fron s dorsally with 2+2 thick. acuminate sctac. lIpper 
pa ir longe I' and thieker than lo wcr. latc ra ll y witll I + I lo ng setac. vcnt ra l part wüh scveral 
sho!'t onio nlike sctac (Fig. 535); Ant n with 4 - 7 dorsal spincs , Ant m with I basal spinc: in 
fc malcs: Icngth of circumanal se tae av I' < av2. 

Pro portions: Length o f alll ennae : hcad diagonal = 2 in females. 2.5 in males. Anl r : II : m 
: IV = I : 2.3 : 4 : 7.2 in femalcs. I : 2.6 : 4.5 : 7.5 in males. Dcns : l11ucro = 3. App. an. 
: mucro = 0.7. 

Type loealit y: No t dcfined , Francc. 

Occurrencc: Europc and S Russia: in Europe cc rt a inly known from S\V Finland. N Dcn
mark. and Grcat Britain (Eng land) S to formcr N and \V Yugos lnvia, !taly (Tuscany). and N 
Spain (Navarrn); in S Russ ia know l1 frolll Tuvn Rcg. (BRETFELD 1989: 299). Not COI1-

firmcd fo r thc Ncarcti c (sec bclow). Thc rccords from S Russ ia and fro m Ccnt ral Spain 
(DEN1S 1930: 82) shou1cJ bc confirlllcd. 

Bi ology: H. bilil1c(l1l1s li vcs in thc low vegctation 0 1' dry or humid. opcn 10calities: in Ccn
tra l Europe in dry o r hu mid Jl1cadows. degenerat ecl moors. and dry CafhlllQ siles; in northcrn 
regions, in the Alps, and thc Pyrcnccs only in humid meadows; in Ihe warm south (1laly, 
Tuscnny) only in dry Call1llla sites. In Ccntrnl Europe. pa le populations arc more abundant 
than brown stripccl: dark bro\V n striped specimcl1s have o n I)' been found in thc Tuscany. 
A!co ho l does not fadc thc pigmentalion. 
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Ii. bili"eotlls has been COIlCCICd up 10 2100 m alt itudc in N haly Ohe Dolomites). thc main 
habitats in the high moumain regions. howcvcr. are the va lle)' I11cadows where it has been 
found up to 1850 111 alt i tude in the Pyrcnecs (Francc. Valcc c1 'Aure) and 1750 111 in thc A lps 
(Aust ria . Stubai Valley). (All data acco rding to BRETFELD 1989: 298, 299.) 

In mnting bcha viour. the male canl ac ls thc geni la l region of thc fcmale with the largc sei ac of its 
head frons und rubs there \V ith these selac and twitchcs with its antcnnac . Immcdialcly befo!'c deposit
ing a spermatophore in front of thc fcma le. the male vigorously rubs its frons selac on the genital re
gion. Thc male lauches its spermatophore \V ith one nntcnna. Balh male and fcmale ean dcfcnd thclll
sc lvcs agai nst an unwcleome eomraLie by leaving the abdome n a nd suLidenly dealing a blow with Ihe 
furea Ihal ealapult s Ihe annoyer away. (Sec BRETFELD 1970: 267. 197 1: 153. 1973). 

Spccics dcscriptions: GISIN 1960: 283. BRETFELD 1989: 298 (d istribu tion. colour di f
fe rences to /-I. cJaviger), SCHALLER 1974: 4 14, 415 (co lour prints 01' mating bchaviour), 
NA YROLLES 1996: 529 (genera l, main ly chactotaxy 01' the ex tremities). 

Remarks: For a diseussion of the o lder literature and more synonyms and excJ usions. see BRET
FELD 1989: 298, 307. fI. bili"elllJ cOllc aJiCIIJ is here also regardeLi as a subspee ies si nee the males 
resernb le Ihose of the nominate subspecies: the diffcrences are sli ght or uncertain (ori g. obsc!" \!. with thc 
types). more material is nccdcd. Ncarctic records apparcnt ly be long to /./. drei.fl){u.:hi (Snider. 1969) 
(CI-IRIST IANSEN & BELLI NGER 1981 : t 147). 

I-Ieterosllli",hllms chaerocepha!us Hüther. 1971 (257) 

Syn.: lieteroslIli"tJlIlrtls spec. Trase r, 1995 (47) 

Total Iength up to 1 111m in fcmil les, 0.7 111111 in males. Co lo ur pale yc llow; ilntcnnac li ght 
viole t. Vent ra l head-back wi Lh I + I or 2+2 oval organs. Ant IV wilh 7 - 8 subsegmcnts: 
vcnt ral sensilla V on 2nd und 3rd whorl beh ind the tip. Flank setae as 4/+. Tita I - In rows 
p:5. 3. 2 setae rcspecli vely. C laws wilh minute late ral leeth . Inner setae of dentes long. 
Icnglh ~ diametcr o f dens. App. an. long, spi nc li ke. pointcd. s lightly curved. tip or di stal 1/2 
somclimcs wüh small Iceth. Secondary sexual characlcrisli cs: in males: hcad clypcus with 
scvcrallhick setae. 6 forming 3 archcs: femur J al1leriorly with Lhiek spine. Tila I curved and 
an te riorly with 3 spines (Figs. 536, 537): in fcmalcs: length o f circumanal setac av I' « av2. 

Proport ions: Lcnglh of antennac : head diagonal = 1.8 in fe nwles. 2.7 - 3.2 in males. Ant I 
: 11 : 111 : IV = 1 1.9 : 3: 6.1 in fcmales. I : 2.2: 4.6: 7.8 in malcs. Dcns: Ill11Cro = 3.3. 
App. an. : IllUcro = 0 .65 - 0.7. 

Typc localit y: Gcrmany, Schleswig- I-I olste in , W Kie l. in the lo w vegctation of a hu mid 
Il1cadow Ilear Lake Russcc. 

Occurrencc: Palaearc tic; also known from Gcrmany at anolher site in Schlcswig-J-Iolstcin , 
in Lowcr Saxony and Brandenburg, from E Po land (BRETFELD 1989: 3 12). W Hungary 
(TRASER, scc above, orig. observ.), and from Russia (SE o f Moscow and near Lakc Bayka!, 
BRETFELD 1996: 2 10). 

Biology: J-/. chaerocephajlts lives in thc low vegetation o f humid meadows ami adjacent 
sites :lI1 d in ac ti ve or degenerated moors. In Europe it has onl y been round north of the 
hi gh!ands, in Siberia up to 600 m altitudc. 

In mat ing behaviour. the male contacts the hcad of Ihe fcmale wil h its lhick clypea l selae and mo\'cs its 
antell ll ile slowly up and down. Finally the male dcpos il s a spermatophore in front of Ihe fema le. presses 
the droplet wilh one leg I on hi s hcad and eontaclS Ihe stalk with the other Tita I. Both male and female 
ea n defe nd thcmsclves againsl an ullwclcomc comrade by lcaving Ihc abdome n and suddcnl y dcaling a 
blow with the furea that ca lapults the anno)'er away. (Sec BRETFELD 1976 b). In Ihe laboralory. 
severa l males havc been observcd galhering in fro nl of a mating coup le wai ting 10 court with the fcmale 
and \0 deposit a spermmophorc one after the olhe!" (orig. obscrv.). 
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533 534 
536 

539 
538 

537 

540 541 

P'igs. 533 - 535 lIetem.~lI/i1!fhllrIlS hilinearu.c 533 Habitus (aner STACH 1956) 534 App. an . (aner 
STACH 1956) 535 Male frons ofhead (nncr ( ilS1N 1960). 
Figs. 536 - 537 lieferosminthlll"lIS chaetocephallls (aner HÜTHER 1971): 536 Male c1}1lCUS ofhead 
537 Male leg I. 
Fig. 538 lIeterosmimll/lrllS davij!er, Illale [mns ofhe:J.d (:J.ller MURPHY 1960). 
Fig. 539lietcrosminthllrlls dijjilSIIS, male Irons of"head (a lkr GISIN 1962). 
Figs. 540- 541 l-IefervslI1inlhllrlls insignis: 540 App. an . (;ln..:r BRE1TELD 1988) 541 Male [runs 
ofhead (aner FJELLßERG 1980). 
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H eterosmilll/llfrt/S c/aviger (Gisin. 1958) (777) 

Syn.: BOllrle/iefla bililleara Linnanicmi. 19 11 (27), BRETFELD 1989: 307 

D ellterosl1IimllllfUS bilillearllS TUXCIl , 1944 ( 143, 18 1). BRETFELD 1989: 307 

D cw eros11I illfll/lrl/s bilillcallls Bödvarsson, 1957 (40). BRETFELD 1989: 307 

BOlirletiella (/-! clcrosmi1l1hul"/ls) clavigera Gisin , 1958 (777) 

BOllrfetiel/a (/-l ererosl1Iillrhurtls) cragg; Murphy, 1960 (62). I-I ALE 1966: 106 

BOllrfetiel/a ( I-Ieterosminrhlf/'lfs) lil1l1Clniell1ii PClcrscn, 1965 (383), BRETFELD 
1989: 3 13 

BOllrle/iefla bilillC{lIa Haybach. 197 1172 ( 17. 18). BR ETFELD 1989: 307 

Total lcnglh up to 0.9 mm in females, 0.6 111m in males. Background eolour whilc 10 yc l
low, usua lly b lackish brown pigment in 1 + I longitudinal slripcs on the hcad and large ab
domen and I + I silaner st ri pcs postcro latcra lly (sec Fig. 533). siripcs somctimcs pa lc r or 
o l1l y Bothr \Vit h brown bases, seldolll only yeHow; antennae a lways brown. Ventra l head
back with I + I oval organs. Ant IV wil h 7 - 8 subsegmellts; velltral sensill a V on 2nd and 3rd 
whorl behind the tip. Flank selae as 51+. Tila I - m rows p:7. 4 - 5. 2 sctac respec ti ve ly. 

C laws somctimcs with s l11 all inner loolh . Inner selae o f dentcs sllon , length 5 diamete r of 
dens. App. an. long. lancetlikc, poi nled or blunl. straight or slightly curvcd. Secondary sex
ua l characteri sli cs: in males: hcad frons dorsa lly wi th 2+2 Ihiek se lac. upper pair eom
presscd, lower pair lo ng, curved. and acuminate. latcrally wil h I + I long selae. venl ral part 
wi th several shorl onionlike setae (Fig. 538): Allt n wi th 5 (seldoll1 6 o r 7) dorsal sp ines. Am 
m with I basal spine: in females: length o f c ircumanal setae av J' < a\l2. 

Proportions: Length of al1lennae: head diagonal = 2 in femal es. 2.7 in males. Ant I : Ii : IU 
: rv = I : 2.2 : 3.7 (4.2) : 6.6 (6.7) in femalcs (and malcs). Dens : l11ucro = 3. App. an. 
: mucro = 0.7. 

Type loca li ty : Germany. Bava ria. Bernrieder Fil z, on Bewla 1/(11/a and Calltllla. 

Occurrence: Europe and $ Russ ia; in Europe from lsland and Norway \V 10 Irc land. E 10 
E Finland and W Russ ia ($1. Pctersburg) , and S to S\V Franee, N haly (the Dolomi tes). and 
central fo rmer Yugos lav ia: in $ Russia in A lt ai Rcg. (BRETFELD 1989: 305). 

Biology: H c/aviger lives in the low vegetat ion o f dry or humid. usually open loca li ti es: in 
N Europe in various vegetation fro m wct to dry habi tats. in Central Europe mainly in moors 
or dry localili es with Cafllllw, and in the Alps aga in in various vegetation from wel moors to 

dry heaths wi th li chens and on the sparsc vegetation nea!' glaciers. The main colom fo rm is 
the dark brow l1 s triped one. mixed sOlllctimes with pa ler spec imens. o nly thc bases o f thc 
BOlhr were da rk in specimens from Norway (Hardangervidda) and Auslria (Carinthi a. SE 
Styria), these spots werc also missing in speci mcns from ne.u· a glacier in Auslli a (Tyrol. 
Obergurgi). Alcohol does nOI fade thc pigmentation. 

H. c1aviger has been co llected up to 2500 m altitude (Swi tzcrl and ). On the va lley mead
ows of the Alps it is replaced by H. bilinelltlls: in Switzerl and (Nidwalden. Oberrickenbach) 
H c1aviger only ocem s above 800 111. in Austria (Tyrol. Ötz Va lley) abo"e 1500 ll1 alLitudc. 
(A ll dala accord ing 10 BRETFELD 1989: 298. 305.) 

The mati ng behaviour resembles that of Fr lJililleol/(J. the differences being: wlten contacling the 
geni tal region of the female. the male quicki )' trembles with its antennae. Ihis being interrupted by short 
rests: be fore the deposition of a spermatophore. thc male trembles with it s antcnnae for scveral minules. 
Thc malc can dcfend it sclf against an unwelcome comradc b)' leaving the abdomen and suddenly deal 
ing a blow with the furea that catapults the annoycr away. (Sce BRETFELD 1970: 266. 1971; 153). 
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Species deseripti ons: ßRETFELD 1989: 298 . 305 (distribution, eolom diffcrenees to 1-1. 
bilineatlls), NAYROLLES 1996: 533 (general. main ly chactotaxy 01' the cx tremities). 

Rcmarks: Far a di sCllssion of tbc older lilcrature and morc synonyms sec BRETFELD 1989: 298. 
307 . 

HeterosmilltlllfrtlS diffllSIlS (Gisin , 1962) (23) 

Syn.: BOllrletiella (I-Ieterosmimlwrtls) diffllsa Gisin, 1962 (23) 

Ballrletiella lI alllill eata Haybach. 197 1172 ( 15. 16), Chrisli an, 1985 (88). 1987 (60) 
n. syn. 

nee Heteroslllillthllrifs cL diffllSlfs Topp. 1975 (278), C hristian, 1987 (59) (= I-I. 

flolllill eatlls) 

TOlal Icnglh ur to 1.2 mm in fcmales. 1 111111 in males. Background co lour whilc 0 1' ye llow 
wi thout darker pigment or wilh more 01' less bIlle 10 blaek ish vio lc t-brown pi gment up 10 

eomplete ly dark (cxecpt head apex and fro ns, tips 01' Tita, and dcntcs); anlennae a lways 
vio lel. Ventra l !lead-back withoul oval organs. Am IV wilh 10 - 11 subsegmcnts; vcntral 
sensil la V on 2nd to 5t h whorl behind the [i p. Flank sctae as 5/+. Tita I - m rows p:7, 4 - 6.2 
setae rcspeeti ve ly. C laws with small inner toolh and latera l tee th. lnner sclac 01' dcntes short. 
length ::; diamctcr 01' dcns. App. an. long. laneet- or band like. pointed. tip o r di stal 1/2 wilh 
small lee lh o r frin ges. Sceondary sexual eharaetcristies : in males: head fron s dorsall y with 
2+2 thick, b lunt spi nes. upper pair slightly longer than lowcr (Fig. 539). late ra lly with 2+2 or 
3+3 lo ng se tae, ventra l pan with scveral shor!. normal , swollc ll . or onio nlike setac: c lypell s 
mcdially with 4 - 6 spinelike, laterall y with scvcral long se tac. largc abdo men anlcriorl y wilh 
many sllon on ionlike setac (sec Fig, 546); in females : length 01' circumanal se tae avl' = av2. 

Proportions: Lcngt h 01' antennae : head diagonal = 1.7 - 2 in females, 2.2 - 2.6 in males 
(higher va lues in yeHow speci mcns). Ant I : IJ : II] : IV = 1 : 2 : 3.5 : 7 in both sexes. Dens 
: mllcro = 3.3. App. an. : muero = 0.45 - 0.65 (higher vallIes in bille speeimens). 

Typc locality: Austri a, Tyro l. Rossrüeken Mt. in thc Zille rt al Alps. Curvuletlll11 at 2800 111 

alt itudc, 

Occurrcncc: Ali strian Alps: know ll from Tyro l (Ötzta\' Stubai. and Zi llertal Alps. 
JANETSCHEK 1958: 210. GISlN 1962: 23. and ori g. observ .. leg. BRETFELD. v. 
TSCHIRNHAUS). Slyri a (Tauplitzalm Ilear Bad Mi tlc rnelorf. CHRISTLA N 1987: 59 allel 
pers. eomm. ), and Carinlhi a (Großglockner Mt" I-lA YßACI-I, see above). 

Biology: I-I. diffll.SIIs li ves Oll the sparse vegctation near glaciers, under stones (o ri g. ob
se rv. , leg. BRETFELD), 0 11 karst fj e lds (C HRISTIAN , see above), and in olher slony hab i, 
tat s from subalpinc 10 hi gh-alpinc regio ns from 1700 rn (CI-IRISTLAN, see abovc) up 10 

2900 m altilude (orig. obscrv., leg. BRETFELD) (olher authcrs, see above). 

Rcmarks: Thc yc ltow and Ihe bl ue spcc imens oce llr logelher in the same sampIe and thc ma les ha vc 
the same modi ried head setac, Ihc bluc spccimens are la rger: the dilTcring proport ions mCllIi oncd abovc 
may be duc to Ihc diffcrcnl populations studied: Ihe blue from Slubai Alps, the ycllow from Otzlal Alps 
(orig. observ .. leg. v. TSC HIRNHA US). 
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H eferosmiwllllf//s illsigllis (Reuter, 1876) (79, 83) 

Syn.: Smil/'!lIIrl1s il/sig1/is Reuter, 1876 (79, 83) 

Smillflll/l'1/s lIovem/ineallls var. insigni s Schöl[ , 1893 b (26) 

Smilltllllrlls obfollgus II/ajor var. insign is Hörner. 1901 ( I 13) 

Smiflllwrtls llovclIl{ineaflls "ar. palustri s Bckkcr. 1902 (2 1) 

BOllr/etiella illsigllis Linnanicmi. 1907 (5 1) 

Dewerosmilllll/lnts illsigllis Lillnanicmi. 19 12 (305) 

Detlferosmilllllllrlls llovclIllillcarlls var. pi los icnuda Linnanicmi. 19 12 (307) ad 
partem (= H. illsigllis f. cyanea. BRETFELD 1988: 3) 

H eterosmillfllllrtls 1l0\'emIiIlCall fs Cassagn<lu, 1961 (2 11 ), CASSAGNAU 1964: 
453 (= H. illsigllis f. cyanea, ßR ETFELD 1988: 3) 

!lee D culerosmillrhllnls illsigllis Yos ii , 1954 (8 19) (= probably H. II/u/II/al/S, YOS n 
1977: 164) 

Tota l Icngth up 10 1.8 mm in rcmalcs, 1 111111 in males. Background colour yc llow willlOut 
o thc r pigment (f. principa li s Brel fc ld, 1988: I), wi th light to blacki sh blue pigmcnt on dorsa l 
and vent ra l s ides (f. cyan ca Brct fc ld. 1988: 2). or with ochre and brown spots Cf. maculala 
Brctfc ld, 1988 : 2); antcnnae always brown or dark. Ventra l hcad-back with 2+2 oval o rgans. 
Ant IV with 7 - 8 subsegments; vent ral sC ll sill a V on 2nd and 3rd whorl bchind Ihe lip . 
Largc abdomcn postc rodorsally wi lh onl y thin sctac; flank sctae as 5/+. Fcmur I - In with 
some di stal sctae Ihickcr than o thc rs. Ti ta I - 111 rows p:7. 5, 2 sctae respec li ve ly. Claws 
sOl11eti mcs witll small inne r taoth. Inncr Sclae o f dentcs long. length > 2x d iametc r of dens. 
App. an. long, broad, distal 1/2 narrowcr, strai ght 0 1' s lighl ly curved (Fig. 540). Secondary 
sexual characte ri sli cs: in males: hcad fron s Illcdiall y wi th short , lat crally with 2+2 0 1' 3+3 
long sClac (Fig. 541); clypcus lalcrally wilh scvcral long setac; in fcmales: Icngth o f cir
cllm <l nal set:lc av I' < <lv2. 

Proportions: Length 01' al1lcnnac : hcad diago nal = 1.8 in females. 2.5 in males. Ant I : TI 
: m : IV = 1 : 2.7 : 3.8 : 6.7 (7.5) in femalcs (and males) . Dens : IllUcro = 3.2. App. an. 
: mucro = 0.4 - 0.6. 

Type 10calilY: E Finland. 

OccuITence: Europc and E Palaearc ti c; in whole N. W. and Centra l Europe (but not re
corded from Ire land , BOLGER 1986: 2 10), E 10 Lilhuan ia, W hile Russia (STACH, see 
below), and I-Iunga ry (DUNGER 1975: 25. LO KSA 1978: 62). S 10 former Yugos lavia 
(STACH , see be low), Aus"ia (CHRISTIAN 1987: 60), Swilzeriand (GISIN 1948: 508), S 
France (Ihe Pyrenees, CASSAGNAU 1964: 462), ancl N Spain (Sanlander, SELGA 197 1: 
259); in the E Palaearct ic, in NE Russia (Chukch i Pen insula and ncar Anadyr Ri ver) and S 
Russia (near Novosibirsk and in Tu va Reg.) (STEß AEVA 1976: 126), NE Chi na (Manchu
ria . KINOSI'!Il'A 194 1), and Mongolia (YOSIl 1949: 33). Thc reco rds in Ihe Nearcl ic may 
belong 10 H. aqllariCIIs Maynard. 1951 (CHRISTIA NSEN & BELLING ER 198 I: 11 70). 

The f. maculata has onl y been found in Prance (Essonne) and S Po land (thc Picniny Mts.): 
the f. cyanea may occur in all regions logethcr with yc llow specimens or in separate popula
lions (ßRETFELD 1988: I). 

Biology: 11. illsigll is is abundant in the low, lI sua ll y open vegctation of wet l11eadows. 
moors, lakc shorcs, anel on fl oating plants (LrNNAN IEM I 19 12: 306, STACH. sec bclow, 
DUNGER 1976: 12,25, FJ ELLB ERG 1980: 139. NAYROLLES 1996: 527). 
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It has bccn co llected rrom the lowlands 10 tl1e mountains up to 2200 III a lt itudc (Francc. the 
Pyrcnees. CASSAGNAU. see abo"c) . The chrolllosolllC Ilulllbcr (n = 5. BRUMMER
KORVENKONTIO & SAURE 1969: 50) and thc cyc le of moulting, l11ati ng. and ovipos ition 
(BRETFELD 1977: I) have been desc ribed. 

In mating bcha viollr. thc male contacts the ana l and genital regions of thc female wi th its !lead and 
rubs it on the genital opening: the antennae of the ma le are sharply clbowcd below the female. After 
dcpos it ing a spermatophore in front of the femaJc. the ma le presses the droplet \\' ith one leg I on hi s 
hc,d (IlRETFELD 1970: 264. 1971: 150. 1976 , ). 

Species descriplions: STAC H 1956: 198 (fu rthe r syno nyms). BR ETFE LD 1988 : I (colou r 
fOrl11s. dirferences to H. lIol 'emlinca{lIs). 1990: 441 (chae totaxy). FJELLBERG 1984 : 87 
(maxi llary oute r lobe), NA YROLLES 1996: 527 (gcneral. mainly chaelOta xy 01' Ihe cxt rcm i· 
ti cs). 

Remarks: The spec imens from high-alpine habitats of Swilzerland li nd Alistria ( I-I ANDSCHIN 1924: 
151. JANETSCHEK 1949: 139. FRANZ & SERTL·Il UTSCHEK 1954: 636) Illay bclong to other 
yellow spccics. The specimcns of H. il/Jigllis from NE China and ivlongolia sholild be re-cxamined 
(YOSII 1970: 25). those from NE and S Russia ll1ay panially be long to H. Jlebae\'(/e. 

Hererosminlllllrlfs lillnGlliemii (S tach, 1920) (202) 

Syn.: Smilll/Il/I"1/S bilineGIl/s bililleallls va r. Iligriccps Schille. 1908 ( 15), 19 12 (15). 
BRETFELD 1972: 122 

BOllrfetiel/" lIigriceps Latzel. 191 8 (250). 1922 (75). ßRETFELD 1972: 122 

Dewerosmillllll/l"1/s Iil/lIQlliemii Stach. 1920 (202) 

nec BOllr/erielfa (/-i ererosminllllfnls) 1i1l//{lIIiell1ii Pcte rsen, 1965 (383) (= !-I. dalli
ger. BRETFELD 1989: 3 13) 

Tota l length up to I 111111 in remales. 0.6 111111 in malcs. Background colo ur ye llowish. b lack 
viole t pigment on head and in a broad. poste riorl y narrowing band o n abdomcn CL pri ncipa
li s). males postc riorl y palcr: ortcn wilh only a dark pateh on head frons and rare ly co m
pletely pale (va r. deco lorata Stach. 1920: 205) (Figs. 542 . 544): A nl IV alwa)'s brown. 
Ventral head-back with I + I oval organs. Ant IV wit h 7 - 8 subsegmcnts: vcnt ral sens il la V 
on 2nd and 3rd whorl behilld the tip . Flank selae as 4/-. Tita I - ITJ rows p:7, 5, 2 sctae re

spec ti vc ly. C laws wil houl lee th . Inncr se lae or dentes shorl. Icngth :::; d iamete r of dens. App. 
an . long. broad laneetlikc, poin lcd. Seeondary sex ual eharaclcri sti es: in males: head frons 
dorsa lly with several lo ng. mcdially wi th 2+2 la ng. thiek selae, upper pair usually shorte r 
than lower (Fig. 545). ventral part wi th sevcral shorl onionlike setae; Am IU with 1 basal 
spine: in remales: leng th o f c irclllnana l setae av I' < av2. 

Proportions: Length of antennae : head diagonal = 1.9 in remales, 2.6 in males. Ant I : n 
: IJI : rv = 1 : 2.4 : 4 : 7.5 in both scxes. DClls : mucro = 3.5. App. an. : Il1 Ucro = 0.72. 

Type locali ty: S Po land , Pien iny Mts .. in the low vegc tation of sunny I11cadows. 

Occurrence: E CCillral Europe and S Russ ia: in Europc in Alistria (Easte rn Alps), Czech 
Rep .. Siovakia, and Po land (Sudc tcs and Carpathian Mis. and lowlands o r Po land). Ukrainia 
(NE Carpath ian Mts.). and White Russ ia (near Goryn Rivcr): in S Russ ia in Ahay and Tuva 
Regs. The most western records arc in Austria from W Styri a (Ennstal , Pürgg) and W Ca
rinth ia (Kreuzeek Mts.), and in N Czech Rep. (Ricscngebi rge = Krko nosc). Rccords con
ncc ting the popul ations of the Alps. of E Cenlral Europe. and S Russ ia are nOI known. (All 
data accord ing 10 ßRETFELD 1989: 3 13.) 
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Biology: H. lilllU/lliemii li ves in thc law vegetation cr dry 10 swampy habitats, in thc va l ~ 

leys cf the A lps and in E Central Europe prefcrcnti ally in wc t habitats; it has beeil collec lcd 
up Lo 1800 m altitudc (Kreuzeck Mts., see abovc). Thc mating behaviour is unknowll. 

H e1erDsmilllllllrtfS lIo llli"eallls (Gisin. 1946) (257) 

Syn.: /Jollrleriella (D e//lerosmillr/lIIrtls) Ilolllil1eaUl Gisin. 1946 (257) 

Hereroslllimllflf/ls cL diffllSIlS Topp, 1975 (278). Chrisli an, 1987 (59) n. syn. 

nee IJollrieriei/a lIolllill eara I-I nybneh, 197 1/72 ( 15, 16), C hri stian , 1985 (88), 1987 
(60) (= N. diffllslls) 

Total Icngth up 10 1.2 mm in fcmaJcs, 0.7 mm in males. Background calauf ye llow, blue 
pigment in Ihe fronta l eyc and anlcnnac, se ldoll1 in traees on the abdomen. Ventra l hcad ~ 

back with ) + I oval o rgans. An! N with 7 . 8 subscgments; ventral scnsilla V on 2nd and 3rd 
whor! behind thc tip. Flank setae as 5/+. Tita I . m rows p:7. 3 . 5. 2 se tac respeeti vely. 
Claws wi th sma ll inncr tooth and latera l teeth. Inncr sctae o f dcntcs short. Icngth ~ diamctcr 
of dens. App. an. long, laneetlike. pointed. slightly eurvcd . Seeondary scxual eharaelcristi cs: 
in males: head frons dorsally with 1+ 1 thiek, acuminalc and laIerally with 1+ 1 long setae; 
clypeus wilh 2 median long spines, large abdomcn antcriorly with many onionlike se tae 
(Fig. 546); in fcmales: length o f circumanal sctae av I'::: av2. 

Proportions: Lcngth of anlennae : head diagonal ::: 1.6 in femalcs, 2.3 in malcs. Ant I : n 
: m : IV ::: I : 2.2 : 3.4 : 6 in both sexes. Dens : ll1uero::: 3. App. an. : mllcro::: 0.6. 

Typc loealit y: Switzerl and, Grisons. Nat ional Pare. alpine mcadow of Mt. Munt la Schera. 

OcclI rrenee: Also known from Austria (Vorariberg, Sil vrella Mts .. Wiesbadener I·Hiltc. 
C I-IRISTIAN 1985: 88; Tyrol , Ötztnl Alps, Obergurgl. ori g. observ., leg. BRETFELD; Ca
rinthia , High Taucrn Mts., TOPP 1975: 278, re·ex <lIl1. ), Centra l Spain (Madrid, Sierra de 
Guadarrama, SELGA 197 1: 259), and S Russ ia (A ltay Reg., Kura iskii Mts., STEBAEV A 
1976: 126). 

Biology: H. lIo llJi"earus li ves in the European Alps in the low vegetation of meadows 
(GISIN 1948: 505 and o rig. observ .. leg. BRETFELD) and the sparse vegetation on gravel 
and ncar glaciers, and in thc Altay Mts. on moss and lichcns. It has bcen fou nd in subalpine 
and alpine regions fro m 1700111 (GIS IN, see above) up 10 2650 m altitude (o rig. observ .. leg. 
BRETFELD) (at her authors, see aboye). 

Spceies dcseriptiol1 s: GISlJ'I 1957: 494 (male), 1960: 282. LlEN I-IARD 1980: 375 (eeol
ogy ncar type loealily). 

Helerosmi"thu1"IIS 1I0Vel1lJill ell llls (Tull berg. 187 1) ( 145) 

Syn.: Smi1l1/lIll"f/s I/ovem·lillell tlls Tullberg. 187 1 ( 145) 

Smil1/h/lrtls pilosicallda RClIICr. 1876 (84) 

SlI1 illtJWntS oblollgus major var. novcmlincata ß örncr, 190 I ( 11 3) 

BOllrte/jella Ilovemlilleara Linnanicmi , 1907 (134) 

D ellfe rosmilllJw1"IIs lIovemfillea1ltS Linnanicmi. 19 12 (306) 

nee Del/lerosmilllJwl"//s lIovemfilleatus var. pilosicauda Linllanicmi, 19 12 (307) ad 
partem (::: H. jllSigllis f. eyancna) 

J-Ieterosl/l ill1JlIl1"lls Ilove",lillcalllS Cassagnau. 196 1 (2 11) (::: H. illsigllis f. eyanea) 
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Fi gs , 542 - 545 l-Ieterosminflllll'lIS liw/{/fliemii (after STACH 1956): 542 Colour pattern offemale, f, 
principalis 
543 Colour paltcm oflllalc, r pnm:ipalis 544 Colour pattern orti:-mak, var. decolorata 
545 Male frons ofhc.:ld, 
Fi g. 546 l-!efero.\'/IIinlllllrus lIonli,watIl5. m.,lc. hC.:ld .:lpex alld anterior 01" large abdomen (after GIS IN 
1960). 
Fi gs . 547·548 l-!eterosmillfllllrll.\· 1I01'cmlin(!(/!IlS: 

547 Pale. nomlal, .:lnd darker colour p.:ltlcm (.:lfter STACH 1956) 548 App. an. (after BREll~ELD 

1988). 
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Totallength up to 1.7 nll11 in fcmalcs, I I11lll in males. Background colour yc l1 0wish whitc, 
black or browll pigment in sc"cral slripcs on the head and 9 longi tudinal stripcs on the large 
abdomen (f. principalis), also with more or Icss blackish blue pigment on dorsal side, ventral 
side always paler (thc darkcsI = var. pilosicauda Reuter, 1876: 84 , var. cyanofu sca ß ckkcr. 
1902: 21), or more 0 1' IC55 fad cd with fcw dark stripcs (the palest = f. malopigmcntata Stach, 
195 6: 196) (Fig. 547) ; anlCllllac always browll or dark. Ventral !lead-back with 2+2 oval 
organs. Ant IV with 7 - 8 subscgmcllts: ventral sCll si lla V on 2nd and 3rd whor! bchind thc 
tip. Large abdomen postcrodorsa lly with 2+2 sIllall arcas 01' thin selac bctwccn thc generally 
thick olles ; Oank setae as 5/+. Femur I - In with all di stal setae of the same form. Tita I - m 
rows p:7 , 3 - 5, 2 setae respecti vely. Claws wit h sIllall lateral teeth. Inner set ae of dentcs 
long, lenglh > 2x diameter of dens. App. an. long, aculllinate, sharply curvcd in basal 1/3 
(Fi g.548). Secondary sexual characteri sti cs : in males: hcad fron s mcdiall y wit h short alld 
normal hut wi thout 1110dificd se tac; clypcus laterally wi th a few long setae; in females: 
length of circumanal sc tac av I ' < av2. 

Proportions: Lcngth of antennae : head diagonal :::; 2 in femalcs, 3 in males. Ant I : 11 : m 
: IV = I : 2.5 : 4 : 5.8 - 7.2 (6.4 - 9.4) in fcma les (and males). Dens : mucro = 3. App. an. 
: mucro :::; 0.4 - 0.6. 

Type locality: Swedcn, isle of GOlland. on Carex. 

Occurrencc: NW Europe allel S Russ ia: in Europc from Scandinavia , except the 1110S1 

northern parts and alpine regions (L1 NNAN IEM I 19 12: 307. FJELLBERG 1980: 139, 1988 : 
15), E to W Russia (Wolga landscapes E of Moscow, ALEJ NIKOVA & MARTYNOVA 
1966 : 35). S to Hungary (STACH 1956: 197, LOKSA 1978: 62), former Yugoslavia (e. g. 
CVIJOVIC 1974: 93), S Austria (Carinth ia, CHRISTIAN 1987 : 60), and Central Gennany 
(Hesse, KRAUSBAUER 1905 : 4 1), all(l W to the Netherlands (ELLIS 1974: 235) and Ire
land (LAWRENCE 1961: 156): in S Russ ia only near Novosibirsk (Baraba steppe, STE
BAEV A 1976: 126: shore of lake Krotovaya Lyaga, BRETFELD 1996: 2 11 ). 

Biology: H. lI ovellllill ealw; li ves inlhc low vege tation of \Vet, usually open habitats, on the 
banks of rivers. lakes, and small waters, al the seashorc (LINNANIEM I 19 12: 307, STRENZ
KE 1955: 49), and in moors, rarely in drier I11cadows, often nearer 10 thc wa ter Ihan H. il/
sigllis. It is widesprcad in Scandinavia hut only found occasionally in the adjaccnt regions 
wllere it secms 10 be rcs trictcd 10 lowlands or va lleys (authors, see above). 

Thc mating behaviour rescmbles th at or H. illsigllü. the dirrerenees being: the ma le stretchcs its nn
tcnnae laterally whcn contacting the smnl l abdomen or thc remale and does not rub with it s head: berore 
dcpositing a sperma tophore. the ma le interrupt s the eourtship severa l times to immitate the deposition 
in rro nt of the female (BRETI"7ELD 1970: 265 with a di seuss ion of thc observati ons by LI E
PETTERSEN 1900: 3, BRETFELD t 97 J: 150). 

Species descriptions: STACH 1956: 197. BRETFELD 1988: I (colour fOrln s, dirferences 
to H. illsigl/is ). 

Hererosmimlllll"l/s IIY/J/phes Yosii. 1970 (23) 

Total length up to 1 111m in fcmalcs. 0.7 ml11 in males. Colour pale, only distal 1/2 of an
tennae viole!. Ant rv with 9 subsegments. Claws without tee th. Inner selae 01' delllcs long, 
length 2x diamcter of elens. App. an. long, narrow, blunt. sli ghtly curvcd. Secondary sexual 
charactcri stics: in males : head frons laterally wilh 2+2 long se tac, clypcus be low anlcnnae 
wilh 3 upper and 2 lower long spines (Fig. 549); in fcmales : length of circumanal selac av l ' 
< av2. 
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Proportio ns ; Length of <lntcnnac ; head di agonal = 2 in femalcs, 3 in males. Ant I ; J] ; LU 
; IV = J 1.8: 3.5 ; 5.8 in f'emales (i n males unknowll ). Oell s : muero = 2.5. 

Type loeali ly: Japan . Aomori , S uire n ~numa, MI. I-Iakkoda , on grass. 

Oeeurrencc: Knowll only fro m thc type localil y. 

H eterosl1Iillrhlfrtfs pirika Yosii , 1972 (96) 

Only I male known. Total lcngth 0 .8 mm. Background co lour pa le, ches tnut brown pig~ 
mcnt in 3 longitudinal stripes on thc head and browll si des on la rge abdomen (Fig. 550). AIlI 
IV with 8 subsegillents. C laws wilhout teelh. Inner setae 01' dcntcs shon . length < diameter 
01' dens. Secondary sexual eharacterist ic; head c lypeus late ra l1 y with 6+6 shon , sp ine like 
selae (Fig. 551 ). 

Proportio ns; Lcngth 01' antcn nae : head diagona l abotl l I [s iel. Anl I : II : rn : IV = 1 1.7 
: 3.7 : 6. Ocns ; mucro = 3.3. 

Type loca li ly: Japan, Hokkaido. Hidaka Mts., norlh ci rquc 0 1' Mt. Poroshiri. 

Oecurrencc: Knowll only from the type loea lil y. 

HcreroslI1illlllll/'/l .\· PlfllClalllS B re tfeld. 1996 (21 I) 

TOlal lenglh up to 0 .8 111m in fe males. 0 .5 mlll in males. Backg round colour whili sh ye l4 

low. blue pigment in 4+4 dark spots al thc bases 0 1' Bothr anel 2+2 o n the furea base, anel 
3+3 pale palches latera ll y Oll abdomen (Fig. 552): pigmcllt ation o f Abd VI varies: anlennae 
brown. Ventral head 4 back with 1+ 1 oval organs. All! IV wüll 7 ~ 8 subsegments: ventral 
sensil la V on 2nd and 3rd who rl behind the tip . Flank set ac as 4/+. T ita I ~ m rows p: 6. 3. 2 
setae respcctivc ly. C laws sOllle times wi th small inner loolh. Inner set ac 0 1' dentes long. 
lenglh > diamete r 01' dens. App. an. long. acuminale. sli ghtly curvcd. bl unI 0 1' li p with small 
teeth. Secondary sexua l charac te ri slics: in males : head fro ns do rsall y and latera ll y wilh I + I 
la ng sctae cach; Allt LI distall y wilh 2 blunl spines (Figs. 553. 554); in fema les: lcnglh 01' 
c ircumanal set ac av I ' < av2 (Fig. 555). 

Proportions (on ly I male conside red) : Lenglh 01' anlennae : head diagona l = 2 in females, 
2.6 in male. Am I : LI : ITI : IV = I : 2.3 : 3.7 : 6 .2 in fellla les. I : 2.6 ; 4 : 6.5 in male. Oens 
: muero = 3.6 in fema les. 3.3 in male. App. an. : l1luc ro = 0.6. 

Type loealily: Kazakhstan. Semipalatinsk Rcg .. S slope of Tarbagatay Range. low nood ~ 

plain of Ihe ri ver ncar Blagodarnoye. 

Occurrence : Known only from the type locality. 

Rcmarks: H. pUlle/(WIS mlty bc synonymous with SlI1illlhlll'llJ .~eXI'I/IICIrltIIJ Bckkcr. 1905 (93) bul 
(his cannot bc dccidcd witbout (he types. 

H crcrosmillrllllrt/s seliger (Gis in. 196 1) (35 1) 

Syn.: Bourfeticlla ( Hererosmilltllllrtls) seligem Gis in. 196 1 (35 1) 

H etcroslll i lltllllrtls serigertts Chrislian. 1987 (60) 

Total length up to 0 .9 film in fe males. 0.8 mlll in males. eolour ye llow. Ant IV with about 
7 subsegments . A pp. an. as in H. bifillcarus. Secondary sexua l charactcrisl ics in males : Iwad 
frons ap ically wi lh 2+2 thi ek, blulll spines of same Ihi ekncss. upper pai r longer Ihan the 
lower: c lypcus wi th scvera l shor\. spinelike se tac (Fig. 556). 
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Proporti ons: Lcngth o f antennae : head diagonal = 2 in fema lcs, 2.5 in males. 

Typc localil y: Austria , Lowcr Austria . Mt. Schncebcrg, under Pinlls mOli ({lila. 

Occurrence: Known o nly from the type locality. 

Neterosmilltlwrtl.\· stebaevae Brctfcld . 1996 (2 11 ) 

273 

Tota l Icngth up to 1.2 111 111 in females, 0.7 Illlll in males. Background eolour whitc 0 1' ye l
lo w. somclimes wi th blllc pigment in 1+ 1 st ripcs on the head and varying patte rns on abdo
men, in'cgular longitud inal stripes or poste riorl y darkencd: antcnnac always browil . Vcnt ra l 
IlCad-back with 2+2 oval organs. Am IV with 7 - 8 subsegmcllts: ventral sensil la V Oll 2nd 
and 3rd whorl behind the tip. Flank sclae as 4/+. Tita I - m rows p:7, 5, 2 selae respect ivc ly. 
C laws sometimes Wilh 5111a ll inner tooth. Inner setae of dentcs va ry. o rt en Icnglh < 2x di 
ameter of dcns. App. an. long, broad. apica ll y Il arrowcd, tip with rough teclh (Fig. 557). 
Secondal)' sexual charac tcri sti es: in ma les: withoUl special , modi fied sctac. o nly head fro ns 
dorsa lJ y with few sllo !'t setac, e lypell s laterall y with sli ght ly longer setae lhan others: in 
fcmales: leng th 01' c irCUlllanal setae av I ' = av2. 

Proportions: Lcnglh o f anlcnnac : hcad d iagonal = 2.2 in fCllla lcs, 3 in malcs. An! I : II : 111 
: rv = I : 2.7 : 4: 7 in fCl11 alcs. I : 3 : 4 .5 : 8 in males. Dens : 1ll1lCrQ = 3. App. an. : 1ll1lCro = 
0.55. 

Typc 10caliLy: S Russia, Gorno-Altay Reg., NW shore o f Lake Tcletskoye near Artybash, 
bog wi lh Ca rex. 

Oecurrence: Also fo und at other sites in S Russ ia (Krasnoyarsk Rcg .. Wcst Sayan Mls. and 
Ilea r Nazarovo) and in Kazakhstan (Semipalat insk Rcg .. S of Tarbagalay Range. and Pavlo
dar Reg ., Osmeryzsk near Irlysh Ri vc r) (BR ETFELD. sec abovc). 

Biology: H. stebaevC/e li ves in Ihe low vegetation 01' wet habi tats (bog, rJ ood-pla ins) but in 
lowcr numbers also in drier Illcadows: it has bce ll collceted up 10 1100 111 alilude (BRET~ 

FELD, see above). 

Rcma rks: H. srebael'oe resembles H. i l/siglliJ and H. I/ovcmlillcawJ but has a eharaeter eombination 
or its own (diseussion by BRETFELD. sec above). Thc rccords or H. illJiglliJ and H. 1IOI'emlineafllS 
from the E Palaearc lic may panially belang 10 1his spccics. 

HererosmillthllrtlS /ll/d/l/alls Yosii & Lee, 1963 ( l i ) 

Syn: D e/llerosmilltll/(rt(s il/signis Yosii, 1954 (8 19) (?), YOS II 1977: 164 

TOlal Jcngth up to 1.5 111 111 in fcmaJcs, 0.8 111111 in males. Background coloUf browni sh 
white, dark brown pigmenl in 1+1 lo ngi tud inal stripcs on head am] la rgc abdomcn and 4+4 
dark patches posteriorlyon thc large and small abdomen (Fig. 558); a lso with b lue pigmcnt 
or with 2+2 stripes. Vent ral hcad-back \V ith I + I oval organs. Ant IV wilh 7 - 8 subscgmcllts: 
ventral scnsilla V on 2nd and 3rd who rl behi nd thc tip. Flank sctac as 4/+. Tita I - In rows 
p:7. 5. 2 sc tac respccti ve ly. C laws witholll leeth. Inncr setae o f dcntcs long. length < 2x 
diameter of dens. App. an. lo ng. almOSl blunl GI' tip wi lh rough teeth , Quter 1/3 oblique ly eul 
and raintly sc rrate (Fi g. 559). Sccondary scxual charaClcri sti cs: in males: head clypcus with 2 
thin upper alld 3 broad lowcr. lancetl ikc. la ng aeuminatc se tac, surroundcd by scveral long 
sc lac (Fig. 560): femur I l11edia lly thickened and wil h long sClac; in fc males: Icnglh of c ir
cu man al setae av l' < av2. 
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Fig. 556 Iletcrosmintlwru,f seliger, male head (aficr GISIN 1961). 
Fig. 557 /-Icterosminrhurils stcbacmc. 2 pairs or App. an. (a ft er BRETFEL D 19%). 
Figs. 558 · 560 HeterosminrJlllruJ /11ldu/am (aller YOSII & LEE 1963): 
558 Colour p:lltcm 559 App. an. 560 Male head. 
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Proportions: Length 01' anlennae : head diagonal = 2 in fcmales, 2.7 in males. Anl I : J] : rn 
: IV = 1 : 2 : 3.2 (3.7) : 5.5 (6.3) in fcmales (anti males). Dens : mucro = 3. App. an. : mucro 

=0.6. 
Type localit y: Korea. Nack-Dong Ri vc r ncar Tacgu. 

Occurrcllce: Also fo und in Japan. Atsugi ncar Yokohama, hcrbaccous mcadow a! abou l 
100111 alti lUdc (o ri g. observ. , leg. PR[NZING ). 

Rcmarks: Thc namc-g iving undulations of thc mllcroncs arc anifacls (or ig. observ.). 

G enus Kaszabelli"a ßetsch, 1977 

Kcy to thc Pa lacarctic spccies 

1 C laws wi lh small inner lool h; fcmalcs wilh onl y ci rcumanal sela aO furca te constantl y; 

2 

App. an. lancel like. dista lly lOolhec1 (Fig. 562) II/inima Betsch. 1977 

C laws with large inner 1001 11 (Fig. 563): fe malcs with 7 or morc furcalc circumanal 
setae 

App. an. straight. smooth, blunt (Fig. 56 1) 

App. an. lancct li kc , pointed. sllloolh (Fig. 564) 

Rcmarks: Thc ma les are llOt yCI cornpJctely kllOW ll. 

Diagnosis 01' thc genus 

2 

II/ajor Bctseh. 1977 

v(/ ri(/bilis BClsch, 1977 

Some inner setae of Tita obl iquely Iruncale. Tita with 3 spatu late setae each. Emp without 
lamellae. direclly forming Ihiek. pointcd filamcnts. length < c1aws (Fig. 563). Dis tal anterior 
setae of dcns as long as thc spaecs bctwecn rows: formula of antc ri or sctac 2.2 ... J or 
3,2. 1 ... 1. Sccondary scxual eharactcrist ies: in malcs missing; in fcma lcs: I - 13 furcatc cir
cumana l setac. 

Occurrcnce: Mongol ia. 

Descriptio n 01' the genus: ßETSCH 1977 : 79 . 

Typc specics : Kaszabellilla variabilis I3Clsch, 1977. 

Diagnosis 01" the Palaearctic species 

KaszabeJlina major Betsch. 1977 (83) 

Total Icnglh up 10 1.4 111 m in fc malcs. I 111 m in males. Backgrou nd co lo ur ye llowish, with 
weak vio let marb lings. Claws with largc inner toolh (scc Fig. 563). Ap p. an. long. narrow. 
straight , and blunl (Fig. 561 ) . Secondary scxual charac lcristics in fc ma1es: 7 or more fureate 
circumana l setac. 

Proportions: Lcngth 01' antcnnac : head diagonal = 1.85 in fema les, 1.8 in males. Ant I : II 
: Irr : IV = 1 1. 85 : 2.45 : 5.4 in fcma lcs, I 1.8: 2.4 : 5.2 in malcs. 

Type loealil y: Mongo lia. Uburchangaj DisIr. . descn stcppe at 1760 m alti tude, in dry plant 
dcbris . 
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OCCUITCIl CC: A lso fa und at o ther sitcs in Mongolia (Ccnt ral Gobi alld Soulh Gobi Distrs.) 
(B ETSCH. see abo"c). 

Biology: K. l/1ajor li ves on thc sail 0 1' in dry plant dcbris 01' the dcscrt steppe in 1500 ~ 

1760 m altitude. 

Kas~abe/filla II/i"illlo BClsch. 1977 (84) 

Total !cngth up 10 1 Olm in fcmalcs. 0.8 111m in males. Colour yellow wi thout OI hcr pig
ment (cxccpt in thc cyc-patches). A n! IV wi th 8 subscgmcllts. Claws with sma ll inner 1001h. 
Inner Sclac o f dentcs short. Icngth < di ameter o f dens, formula of antcrior sctac 3.2. 1 ... 1. 
A pp. an. long, Inncct likc. poi ntcd. d ista l cdgcs w ith 5111<1 11 tcclh (Fig. 562) . Sccondary sexual 
charaClcri sti cs in fcmalcs: only circumanal sela aO fureute constamly. 

Proport ions: Lcnglh 01' antennac : hcad diagona l = 1.6 in fc malcs, 1.85 in malcs. Ant J : 1I 
: m : rv = 1 : 2.2 : 2.8 : 5.8 in fcmalcs. I : 2. 1 : 2.5 : 7. 1 in malcs. 

Type locality: Mongo li a. Cent ra l Gobi Distr., desert steppe at 1480 111 altitudc, on thc so il. 

Occurrencc: Know n only from the typc loca li ty. 

Kaszabeflil1a va riabi!is Bctsch. 1977 (79) 

Total length up to 1.2 111 m in females. I nun in males. Background coloUf ye llowish. hcad 
and large abdo mcn with more or less violeI pigment in I poslcrior pa lch or sprcad in sym
metri ca l marblings. Anl IV wirh 8 subsegmcnts. Cbws with la rge inncr loolh (Fig.563). 
Inner se tae o f dentcs sho n. Icnglh < diameter o f dens. fonnula o f anterio r sctac 2.2 ... 1. App. 
an. lo ng. lancclli ke. poinlcd , smoolh (Fig. 564) . Scconclary scx ual charac tc ri sti cs in females: 
morc Ihan 7 furcate c ircumanal setae. 

Proport ions: Lenglh of antcnnae : he;JeI diagonal = 1.7 in fcmalcs, 1.75 in males. Ant I : U 
: m : IV = I : 1.9 : 2.5 : 5.2 in females. 1 : 1.8 : 2.6 : 5.4 in males. Dens : mliCro = 2.8. 

Type locali ty: Mo ngo lia. SOll th Gobi Distr.. rocky descrt steppe at 1550 m alt iludc. on thc 
soil. 

Occurrencc: Also found a1 a!lather sitc in Ma ngo li a (Ccmra l Di str .. sandy steppc at 1380 
m al titudc. on the soil ) (BETSCH. sec abo"c). 

Genus Pseudobollrletiella Stach, 1956 

Kcy. On ly I spccies: Pseudobour!eriefla spilla f{l (MacG illi vray, 1893) ( 127) 

Diagnosis of thc genus 

Large abdomen clongale. Inner SClac of Tita no1 ob lique ly lruncatc. Ti ta with 3 spatu lalc 
selac cach. Emp l and U minutc; Emp m with lamcllac. filament sho n , poinlcd, ICllgth < 
c1aws (Fig. 565). Numbcr of inner and outer sctae 01' denles incrcased . thcse set ac very long 
(Fig. 566). Second;Jry sexual characlcri sli cs: in males: hcad fron s with pro tmding mcd ial 
group o f sctae; Abd VI and pos te rior sidc 01' Abd IV each with a mcdia l group 01' spincs 
(Fig. 567); in femalcs: missing. 

Occurrencc: USA. Canada, Korea . 

Deseriptions of the genus: STACH 1956: 134. C HR ISTlANSEN & BELLlNGER 198 1: 
11 75. 

Type specics: 5/1/)'l11ll/1l'/1s spilwII/s MacGilIi vray. 1893. 
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Diagnosis 01' lhe single Palacarctic spccics 

PselldobourletieJla sp il1ata (MacGi lli vray. 1893) (127) 

Syn.: SII1)'II1/I11/'IIS spillarlfs MacGilli vray. 1893 ( 127) 

Pseltdoboltrletiella ch"ltdleri Pedigo, 1968 (550), CI-IRISTI ANSEN & BELUN
GER 198 1: 1175 

T Oial Icngth up 10 2.3 mm in females, 1.6 mm in males. Background colour ycllowish 
whilc. brown to purplc pigment on the anlcnnac cr more or Icss on heild and abdomen. A nt 
IV with more than 15 indist inct subscgrncnls. Claws witll inner !oolh alld I pair cf latera l 
tecth (Fig. 565). App. an. lang, !rllneale, apically flaltcncd. {ip with 5111:111 Iccth. Olher char
actcri stics as dcscri bcd fa r gellus. 

Proportions: Lcngth of <l ntcllnac : head diagonal = 2 in I"cmales, > 2 in males. Ant I : n 
: [IJ : IV = I : 2.6 : 2.8 : 6.4 in females (YOS li & LEE, sec below). I : 3 : 4.5 : 9 in bOlh 
sexes (FOLSOM. see below). Dcns : IllLl Cro aboLlt 2.5. 

Type locali ly: USA, Ncw York. Ithaca. on the surfacc 0 1' sland ing water. 

Occurrcnce: Nearclic (USA and Canada. CI-IRI STIANSEN & BELLINGER. scc below; 
not in Alaska. SKIDMORE 1995: 62) and E Asia (Korea. 2 rcmales from Nack-Dong Ri vcr, 
YOS II & LEE. sec below). Few specimes reeordcd from ßrazil (A RLI~ 197 1: 9). 

Biology: In thc Ncarctic, P. spil/af{f is COJl1 Jl1on on slanding water and in wct vegetation 
alld plant dcbri s on thc shores 0 1' ponds and SlrCilms; it is ablc to Jeap Oll the surracc 01' water 
(FOLSOM, SNlDER. see below) and feed s on pollen gra ins (KEV AN & KEVAN 1970, 
3 11 ). 

Species descriplions: FOLSOM 1934: 467. MA YNARD 1951: 250. YOSIl & LEE 1963: 
12. SN IDER 1967 : 226. CHRISTIANSEN & ßELLINGER 198 1: 11 75. SNIDER & LOR
ING 1984: 35 (oval organ). 
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Index 01' thc gellera and spccies 

!talks rcfcr 10 synonyma :lnd nomina nuda: hcavy 
typcd page numbcrs re fer 10 figures. 

abci. Sminlhurus 190.191 

acanl holacma. Ncokatianna 99. 101 

acanthophtha lrnus. AIThopalitcs 65 , 74. 77 

aculcalUs. Raslriopcs 2 14 

affin is. Arrhopalilcs 65 

AfrosminthufUS 173 

aggrelekellsis buckkellsis. A,.rllOpalites 79 

agglclckicnsis. Arrhopalilcs 64. 74. 77 

acre"i. BOllrlerief/a 226 

afhallica (lIIgll l ipll llcwla ,lJourleriella 246 

alballica. l1ollrletiella 245 

albanicus alban icus. Fasc iosminthurus 244. 245 

albanicus pontignanoi. Fasciosminlhurus 244. 245 

aihallic//s. Delllcro,flllill1ll11nfs 245 

alban icus. Fasc iosminthurus 244.245 

a/bel/a. Dicyrroma [38 

albifrons. Sminthurinus 107. 109 

lI/bi/ml/s, SII1;II IIIII/'I15 109 

AHaema 173, 174 

alpinus alpinus. Sminth llrinus 109 

alpinus bisctosus. Sminthurinus 109 

fllpill//.t. Smillllmrides 43 

alpinus. Sminlhurinlls 107.109. 11 1 

alticola. AIThopalilcs 64. 72.77 

Amerus 18 

flllliclts. Smilltll/m/J 38 

Ancucmpodialis 218. 219 

fllIglicwf{/. M etakfltiwlllfi 110 

angll lipllnclatlis. Fasciosmi nthurus 238. 243. 246 

Anjavidiclla 2 16 

an karalrcnsis. Anjavidiclla 2 16 

(1I1 /11t1allls var. (}ct!llata. Papir ills 156 

annulicornis. Sminthuridcs 33.34.37 

.mops. Pararrhopalilcs 174 

Antcriora 13 

antrobius. Arrhopalitcs 62. 68. 78 

apic:alis.Smilltlll/ntJ 38 

Appcndiciphora 4. 13. 14 

aq uali ca. Podllr:l 13 

:lqllaticus. Mcgalothorax 18, 19.20 

al/llmiclIs. ProsmimllUl"I/s 38 

aquaticlis. Sminthllridcs 33. 35. 36. 38 

al/ltaliclls. SlIIillllllll'l/S 38 

aqumiclIs. SmYllfllllrtlJ 38 

arboreafis. SlIIil1lllllrllJ 2 10 

Arlcsmillihurus 217.2 19 

Arrhopali lcs 13. 62. 68 

AIThopal ilida 13. 14. 62 

Arrhopalitidac 13 

Arrhopolitidae 62 

Arrhopalililli 62 

aniculala articul ala. Jordanathrix 149. 150 

articu lata navarrac. Jordanalhrix 149 

arricllfala. D icytlOmillfi 149 

articulala. Jordanathrix 132. 148. 150 

arl'alü var. dor.wbJCllra. BOllrletielfa 231 

{/lw/fis var.jllsca. /Jo/frleliel/a 23 1 

arv;l li s. Bourlcliclla 218, 220.221 

wwdi,\' , SIIlJlIlhlll'llS 22 1 

asialica. Sphacridia 49,50.52. 53 

A,rphYl'Olheca 49 

assimjfi.f. Smilllllflrides 46 

a!isimi/ü. Smilllhlll'llS 49 

alCt. Papirius 156 

alm, DicyrlOllla 156 

(11m. Podllm 156 

alra, PtcllOlhrix 154. 156. 157 

(11m. Plellothrix 164 

altClluatlls, var.. cacclIs. Arrhopalilcs 65 

i1Ucli. Arlcsmi nlhllrlls 218.219 

(II/cli. Delllcro.\'miI1lIIllI'llJ 219 

(//I/'t!w efegfllu , Smilllill/ril/l/J 11 4 

(lIII'CI/.t sigl/all/s, Smil1lllll/'il/l/J 114 

(IIo'eliS var. biJ/l(/Clilatfl, Smil1lllllrill//.f 11 2 

(lli reliS var. circllmjtuciflto. Smilllllllrimu 112 

(II/rel/J var. I/"OI/J\'ersalis, Smilllllllrilll/J 12 1 

aurcus. Sminthurinus 107, 1 10. 111 

Ollrew. Smilllhll/'ill/I.f 12 1 
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all rellS, Sm)'1Il11l/1'II.'i li D 

aurcus·group, Sminthurinus 107,108, 111 

Glwraliell.fi.'i. Jeallllellor;a 59 

australicnsis, Stcnacidia 59 

Auslrosminthurus 174 

baccclti. Arrhopalilcs 62. 68, 78 

beckeri, Dew erosminrlllll'lfs 239 

bcdosac, Fasciosmintl1urus 238. 243, 246 

bembezarell.f is. Cordobaia 179 

bemardi, Delatheca 184 

bcrnardi , Lipolhrix 181. 184 

bemardi, Sph)'rotheca 184 

bctschi. Spatu losminthurus 202,204,205 

ß ctschurinus 100,102 

bicillC/(l, l30urleriella 236 

bicinclUs, Dcuterosminthurus 234, 236, 238 

bicilU.:ws, SmYlltlw/"IIS 236 

bifidus, Arrhopalilcs 63, 71. 78 

bifidus. Sminthuridcs 34. 35. 38. 41 

bifidllS, var" pellicilliJer. Smi"t!lI/ride,f 38 

bijlavopullcWtllS, SlIIinrlllm/.~ 122 

bililleata. B()ur/etiella 264 

bililleawJ ab. prodmllltlla, DeuteroslI1imJwl"//s 
257 

hililleat/l.f bililleaflls var. lIigri(;ep.~. SlI1imhl/rt/s 
267 

bilincatus bi lincatus. HctcrosminihufUS 261 

bilincatlls callcasicus, Hctcrosmin th urus 26 1 

bililleallls var. pluslil1ea{(/, Dellterosmillrhurm 
257 

bili"etlllls, Del/terosmimlwl"Ils 264 

bi lincatus, Hcterosminthllrus 258.259.261. 263 

bilinetl ll/s,Smintlll//"I/.f 26 1 

b i/1/a(;II /(iW. var.. aurcus. Smill1ll1/rilll/s 112 

bimaclI/a/(l, var .. ignicep.f, Smimlll/rill//.f 112 

bimac1l1alus. Sminthllrinlls 107. 111 . 112 

billoculatlls. ArrllOpalites 65.90 

binocllla/IU. Smillllll/rilll/s 90, 91 

bisctOSllS, Sminlhurinus 109 

biwac, Sminthuridcs 35.36.39. 41 

Bocrncridcs 3 1, 32 

bogainvi llca-group, Calv3tomina 135 

bolivari. Mega/olhorax 27 

boncli. Arrhopalitcs 65. 74. 79 

boncti. Mcga lOlhorax 18. 19.20 

ß othriovulsus BO. 13 [. 133 

bourgcoisi, Sminthurus 189,191, 192 

Bourlctidcs 2 17 

Bourlct iclla 215,217, 219,22 1 

Bourlcticl1ida 13, 14, 209, 2 13, 214 

/Jolfrletiellidae 2 13 

Bourlcticllinac 2 13 

BOllrlclicltitas 216 

Bovicornia 215, 2 16 

bozoulcnsis. Sminthul"Us 189,19 1. 192 

bremondoi . Capra inc3 176.178. 179 

bremo/ldoi, Smirlll//"I/s 179 

buckkcnsis. AlThopalitcs 64, 74,79 

bulgaricl/s, Smilllll/lrtls 206 

vl/skii. SmY/ltlll//"I/s 175 

cadiclls is, Bourlcticll a 220. 222 

cadien.fi.f, Cas.flIgl1{///(Jiella 222 

caccus var. altcllualus, Anhopali lcs 65 

caccus, Arrhopalitcs 62, 69. 80 

caec//.f,Smimhurt/s 80 

caccus·group. Arrhopali lcs 62, 66, 68 

ca ishijicnsis. Papirioidcs 15 1. 152. 153 

caiJhijiel/sis. Prel/orhrix 152 

Calvatomina 131. 135 

wl/ariellsis straHelli, P/"{}msrriopes 255 

canaricnsis. Fasciosminthurus 243.247 

cmwriemis, Promslriopes 247 

can igollcnsis, Bourl cliclla 218,220.222 

canigouell.\"i,f, Ca.ua!;/1(II/diella 222 

canzianus, Arrhopalilcs 63, 72. 8 1 

Capra inca 174, 178 

C(IIPfllhiclI.I". Sminrhllrill//J 11 5 

L"ll llwfica, /Jourleliella 256 

Cassagnlllldiclla 219. 22 1 

cassagnaui. Fasciosminthurus 244,247, 248 

cassagnaui. Slcnognathc ll us 123, 124. 125 

caucasic lIs. l-lctcrosminthurus 26 1 

cavicola, Plcnolllri x 155, 158 
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chacloccphalus. Hctcrosminthurus 259, 262. 263 

clullldieri. Pselldobou,.leriel/a 278 

chopardi. Arrhopa lilcs 63. 71, 81 

chri sli nac. Dicyrtoma 130. 137 

ci1i :lIa. Ptcllothrix 154. 157, 159 

ci liophora. PtcllOl hrix 156. 157. 159 

cinc(Us. Smimillfrtfs 236 

cincrcus. Ancucmpodia lis 219 

c:illqlle!a,u:;all/s. Delllemsm;lItllllnlJ 253 

circumjasciara. var.. (lurells. Smilllhllril1l/J 11 2 

circumfasciatus circurnfasc iailis. Fasciosminlhurus 
247. 248 

circumfasciatus maculat us. f-asc iosminlhurus 247. 
248 

cirClllnJascia ll/J. cf.. Ftl,u:ioSlllil1l/1IIrl/s 256 

C: in:lIl11!asc;a /lIs. D ellreHWJlil1lll11l'1lS 247 

ci rcumfasciatu s. Fasc iosminthurus 24 .. 1. 247. 248 

c:irc lIlI1!asc: ;a/lIJ. Pror(wriopes 247.256 

clavatus. Ncosminthurus 192 

clavigcr. Hctcrosminthurus 258. 259. 260. 263. 
264 

dav/gera. /Jol/rlel /elfa 264 

coch!carijcr dudic";. ArrllOpafircJ 82 

cochlearircr. Arrhapalitcs 63.70. 8 1 

cochlcari rer-grallp. AIThapa1itcs 63.66,70 

Coecarrhopafircs 62 

r.:oec:UJ r. loc:.yi. AlTho!,afiteJ 87 

coeCIf.f. A rrl/Opalires 80 

COCCffJ. SmilHlmrim/S 80 

cacru lca vcl'llalis, Ba url ctiell ;l 220. 223 

cocruleollcmalü, Cos,wgl1alfdiclfa 223 

cocrulcus, Sminthurus 189. 193 

cagsanzavi. Smi nthurlls 190, 192.193 

colle"si.f. SIII;lHhIl I'llS 190 

Callaphora 13 

Callopha rida 13. 14 

Calla pharidac 13 

cOII(;olol' a/pilll/S. Smimllllrimu 109 

cancala r. Sminthurinlls 108. 11 2. 116 

cOI/(:%r.5mill1ll1/l'II.I' I 12 

Co,.dobaia 178 

CO /"JIllfll .l' , Nerer o,\'m i",llII rtI,\' 26 1 

caronata. Bavicorn ia 21 6 

cO/'OJ1allls. DClIlcroslllimlllll"l/s 261 

coranatus. FlIsciasmi nlllllrus 243. 249 

(:ormWfIIs. Promslr iope.f 249 

Coryncpha ria 219 

corynophora, Ptcnothrix 155. 157.159 

(:Oll/Ollii, Sm)'lIfhllntJ 145 

cmgg;. /Jol/rlelielfa 26-1 

cruciala. BOllrl cticlla 2 19, 223. 225 

cruciatlls. Sminthuridcs 35.36.39. 41 

cugnyi. Fasciosmilllllllrlls 2-B. 248. 250 

(://gll)' ;, Promsl";0l'c.\· 250 

cu mmyxa. Navakntianna 174 

cur.W /". Papirius 138 

Cypran ia 2 15.2 17.232 

(/a iselSII::.all//s.Smillfhll,.m 205 

dai sctsuzanus. Spnlll iasminthlirus 202 , 2~. 205 

Daliamls 100.102 

Dcbouttcvillca 30 

dclamarci. A!Thopalitcs 65. 74.82 

dclamarci. Sinnamaridcs 30 

Delarhec:o I S-I 

denisi. Slcnognathclllls 123. 124. 125 

Dcnisiclla 30 

dcnisi-group. Stcnogniltbcllus 124 

dcnticulata. Ptcnothri x 155. 160. 161 

del/tic l//{/IIIJ. PapirillJ 160 

Dcutcrosmintllllnis 215.21 7.2 19.23-1 

diclyostigmiltlls, Fasc iasminthurlls 24-1. 248. 250 

Dicyrtoma 13 1. 137 

Oic.\" I'/oII /(/ 1-1 1 

Di cyrla mi da 13. 14.128. 130.13 1 

Dicynomidilc 128 

Dicynomina 13 1. 141 

Dicyrtominac 128. 130.1 3 \ 

Dicyrtomoidca 128 

diffl/.w. /Jour/etiell" 265 

diffu.Hl.f. cr.. l-lelero.fminll/l/I"/{.f 268 

difrusus, HClcrosmintburus 259. 263.265 

dimorphus. Nasominlhurus 2 17 

di morphus. Spatulosminl burus 207. 209 

Disparrhopal itcs 174. 182 
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dislil/(;w. var.. sig l1(1/lfs. Smilllh/lride!i 46 

domcstic lls. Sminthllrimls 108. 113. 116 

dorsal is. Pap irius 156 

dor.wb.H.: lfm. var. . al"l 'afiJ. BOlfrletiella 23 1 

dorsolincata. Dicyrtomina [41. 142 

dudichi. Arrhopalitcs 65. 74. 82 

echillaf{/. Capminea 180 

echil/allls.Smillllw l"IIs 180 

c1egans. AIThopa litcs 63. 7 1. 82 

clcgans. Sminthurinus 107. I 10. I J 1. 114 

efegalls. SmYllllwrlls I 14 

elegalllll/ll.\". Smil/riw/"lls 42 

Ellisicll a 2 [6. 242 

er il1ace/lJ . SlI1 illlhllrl/S 180 

curopaclls. Vcsiccphalus 126. 127 

Ellsymphyplcona 13. 28 

czocnsis. DClItcrosminthllrus 234. 237. 238 

fannac. ß CIschurin us 102. 104 

jasciaf{/ . Plellorhrix 170 

Fasc iosillinthurlls 11. 12. 215. 2 [ 7. 243 

je l1esrm lllJ. Smillri ll/ r i lll l.l" 122 

jellyes i . DClllcrosmillrlwrIIs 239 

flammea. Polykali anna 100 

flalllllleo[us. Gisinianlls 103. 104 

flall1 l11co{lIJ. Smilllhllrilllls 103 

fla\'a . BOliricliclIa 236 

flaviccps.5milllllll/'lls 206 

Oaviccps. Spatu[ osminthurlls 202. 204. 206 

flavos ignata.Dicyrtomi na 142. 143. 144 

j1avo.rigl1(1 la. var.. mimt/a, Dic)'n omilla 144 

j1a vosig lla /lls. Papir ius [44 

j1avlf-f . Dell lcro.Hninfhll /'lls 236 

foliat a. Sphacridi a 50. 53. 54 

fa lsami. Ncelides 23.24. 25 

formosana-group. Calva tomina 135 

furcata. Sphacridia 50. 53.54 

fu rcatus. Anhopalitcs 63. 7 1. 83 

furcatu s-group. Arrhopalli les 63.66. 71 

fusca. All acma 174, 175. 176 

j IIJC(/. AlI(/clII(/ 177 

fusca. Dicyrtoma 132.1 37. 138. 140.1 41 

jIlSC(/ . Por!lIm 175 

jmca. var.. (lI wJfi.~. lJo/{rle liella 231 

j IlSCIO". Papirills 138 

jt tSClls.5minlhlll"llS 175 

galac. DaliallllS 103. 104 

gall ica. A!1 acma 174. 176. 177 

galliclIS.Smillflll//"us 177 

ga mac. ß ourl cti cl la 2 19. 223. 225 

gamac. Sminthurinus 107. 1[ 4 . 116 

galloi. 5mil1fllll}"/j.~ 207 

ganoi. Spa tulosminthurus 202. 204. 207 

ghi larovi . Dicyrtoma 130. 132. 137. 139. L40 

ghilarovi. Sminthurlls 190.1 94 

gibbem . COI:\"I/cplw ria 24 1 

Gibbcralhri x 13 1. 147 

giova nncllsis. Arrhopali tes 64. 74 . 83 

gisac. Cyprnnia 232. 233 

gisi ni. Anhopalitcs 63. 70. 83 

giJil1i. Dew em.\"I/I il1lhurtIS 241 

gisini. Smin thll rinus 108. 11 5. 116 

Gisin ianus 100. 103 

Gisinurus 17-1. 183 

gladiator. Afrosminthurus 173 

globos/U . Sl/J il1llllI/"idcs 55 

grinbcrgsi. Dicyrtoma 137. 139. 140 

grivcaudi . ivlassoudia 2 16 

gut. Arrhopa li lcs 64. 74. 84 

gllt hrici dimorph us. Spal lllosminthllrlls 207. 209 

glllhrici gutllrici. Spatulosmin lhurus 207. 209 

guthrici sibiric lls. Spalulosminthurus 207. 209 

gl/Ihriei. Smimlt//I"I jJ 207 

gUlhrici. SpalUlosminth urus 204.207. 209 

habci. AIThopa[ilcs 64. 72. 84 

hcdroscnsis. Arrhopalilcs 65. 74. 85 

I-I clcrosmint hurus 5. 6. 12. 21 5. 2 16. 258 

higumai. Plcnolhrix 156. 160. 161 

himachal. Yos iides 3 1. 32 

hispani clls. Smin tburus 189. 192.1 94 

honctlsis. Bourl Cliclla 220. 224. 225 
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Iw rtellJi.s. ßOllrletie/la 23 1.24 1 

!lOrtellSi.s. Smymllllrlls 224 

huangshancnsis. Ptcnothri x 156 

hucthcri. Stcnognathriopcs 21 4 

IlIllIgariclH illlermedills. i\rr!llJpalites 86 

hungaricus. Arrhopalilcs 63. 71. 85 

hyslrix. Bocrncridcs 33. 34 

",v.nrix. Smilltlwrides 34 

hy.\'rrix, Srcllacidia 34 

ibilycnsis. iVl adccassiclla 2 19 

iglliceps val'. "imt/cu/flfa. Smilllll//ril1llJ 112 

;g l/ieeps var. Ir;"Olallf.f. SmimlmrillllS 122 

igllicefJ.~. cL SmiIll11lll'i1l1l.\' 114 

igni ccps. Sminthurinus 108. 11 5. 120 

iglliceps.5I11illllll//';1I1I5 118 

igl/ic:eps. Smilltlll/rus 115 

imcrincnsis. Bourlclicllitas 216 

inacqua li s. Sminthuridcs 35. 36. 40, 44 

illcenoides. Mega!olhor(lx 20 

inccrtlls. Mcgalothorax 18. 19.20 

inci sa. Bourlcticll a 226 

Illdolhec:a 49 

innala. Sphacridia 50.54. 56 

infrasccundarius. ArrhopaJilcs 64. 72.85 

inopinala. Cyprania 232. 233. 234 

illsigllis. ßOllrletiella 266 

insignis. DeuterO.HllimllllrlH 266,273 

insigni s. Hctcrosmintburus 259,260, 263.266 

il1JiglliJ. Smil1t1l11rw 266 

inlcrmcdius, Arrhopa lilcs 63. 71. 86 

ilalica. Lipothrix 181. 184. 185 

;wlica. Lipothrix 186 

ital iea, Ptcnothrix 155.161. 162 

iwfiw, Sphyrothcca 185 

jaeobsoni. Coryncphoria, 2 19 

jacobsoni. Papirioidcs 130. 151. 152. 153 

janthina . Ptcnothrix 156. 161. 162 

jalllhilla. var .. seto.w. Ptcllothrix 162 

japonicus. Arrhopalitcs 64. 73. 86 

jcanncli. Arrhopalitcs 64. 73. 86 

JcmmellOlia 59 

Jordanathrix 13 1, 148 

kaplini. Dcutcrosmi nl hurus 2 19 

Kaszabcllina 216.275. 277 

Kati anna 99 

Kati anncli na 100 

Katiannida 13. 14,98, 99, 101 

Katiannidac 13 

Karial1l/ idae 98 

Katianni formi a 13. 1-1 

Katiannina 100 

Katiannoidca 13 

kolymcnsis. ArrhopaJitcs 64. 73,86 

korea na. Allacma 174. 178 

kralisballeri.SmimJlllrideJ 49 

krausbaucri. Sminlhuri nus 108 

kurasc hvil ii. Ptcnothrix 154 , 163 

kymgangcnsis. Bothriovulsus 133 

lacazei, DCfllcrosmillthlltlls 250 

lacazci. Fasciosminthurus 243. 244, 248, 250 

lacazci, Prormtriopcs 250 

lactea. Ptcnothrix J 55. 163 

lawrcncci, Sminthurinus 107. 117. 120 

leplOthrix. Dicyn ol/l;na 15 1 

IcplOlhri x. Jordanathrix 148, 150. 151 

fe.me;. SmimJIlfl'fiS 208 

Icsnci , Spa tlllosmint llllJ'lls 204. 208. 209 

ICucolllclanlls, Sminlhurus 189, 194 

Ictlcostrigata. Plcnothrix 154. 163. 165 

Iculrcns is, Sphacridia 50.55, 56 

lil/lumiemii. /Jol/rlcliella 264 

1;l1Ital/iemii. DClltem.fmilllhl/l'/(,f 267 

linnanicmii. Hclcrosminllmfus 258.259.267. 269 

LipOlhri x 5. 11. 173, ISI. 184 

Joczyi. Arrhopal itcs 62. 69 . 87 

loc!)";, r.. COeCI/.f, A rrltopaliteJ 87 

longicorn is, Anhopa lilcs 65 . 75 . 87 

longisclUs. Pasdosminthurus 243. 248.251 

lubbocki. Li polhrix 181. 184. 186 

Illbbocki. Li(lOlhrix 184 
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Illbbocki. Sphyro f!Jcca 186 

/ulJbock i i. SmilltlwrlH. 186 

ludol'ic:im/lls. Smintlwrides 42 

lurea. Bourleliclla 221. 231 

IUlcovcrna li s. Bourlelietla 220. 226 

{WCOl'cmaliJ. Cas.wgl/(l/uliella 226 

{urcl/s. Smilltlll/rII.'i 221 

l//fell.I·. Smymll/ll"/ls 24 1 

macgilli vray. Katianna 100. 101 

Mackenziella 13 

macroccros. Tcmcritas 174 

macu lalus. Deulcrosmintl1urus 234. 237. 238 

lIIa(."lIlaIl/5. Prora.'ifriopcJ 247 

maclli nt us. Sminll111rus 189. 195. 197 

maC:II!O.'iIiS. M egalOlhorax 2 1 

Madccassiclla 2 19 

rnaglic ianus. Sminlhurus 190 

magnificala. ParasphyrOlhcca 173 

mahafalcllsis. Parabourlcticlla 2 16 

major. Kaszabclli na 275. 277 

malatcsta i. Gis inurus 181. 183 

ma lmgrcni. Smintl1uridcs 35. 36. 42. 44 

malmgrellii. Smimlllll"/ls 42 

marginala. Caprainca 178.180. 181 

marg il/(I(I/s. Smillllwl"/Is 180 

marina. Deboutlevi llca 30 

mannorcllus. Smiml1urus 190 

massoudi. Mega lotborax 18. 19.2 1 

massoudi. Zcbulon ia 99 

Massoud ia 2 16 

mauli . Arrhopal itcs 63, 71. 87 

mediterrallells.Deulerosmilllllllr/l s 24 1 

Mega{otllOrac;lIi 15 

Mcgalothorax 17,18, 19 

me!al/ocep/w la. JJouriefielfa 25 1 

Illclanoccpha lus. Fasciosmi nthurus 243.25 1. 252 

me!anoceplw/lls. P/"Onwl"iope.f 25 1 

mclanonolus. Sminthurus 189.196. 197 

mclilcnsis, Dicyn oma 137. 140. 14 1 

mcridiO/wlis.Dicyrwmilla 146 

microphthalmus, Arrhopalilcs 65 , 75 , 88 

Mill sUnls 100 

minima. Kaszabell ina 275.276. 277 

min imus. ;vlcgalothorax 18. 21. 22 

mil1iml/s. NeeluJ 21, 27 

1II;11;1II1/.\". Smillflmrides 55 

millllc.wtclIsis. Smil/fl1l/1"//J 21 1 

millllwmeridiollaliJ. Dic,:yrlomilla 1..l6 

millIlta val" jlm'osigllllf(/. Dicy /"{o/llil/ll 144 

/IIimlta val'. .l"igllow. Dicyrlomilla 146 

minuta. Dicyrtomina 132. 142. 143. 144 

m;///ita. Dic:yrromill(/ 1..l5. I..l6 

millI/ta. P"d/lra 14-1 

minUlus. Arrhopal ilcs 62. 70, 88 

mimnus. Ncclidcs 23. 24. 25 

mimllllJ. Neelw 25 

mim!Jili.\·, Lipoth r ix 187 

mirabi lis. Ncosmintllllrus 187. 192 

mixw. lJolirlel iella 239 

mncmosyne, Katianna 99 

modcstlls. Sminlhllri nus 107. 117. 120 

mOl/golica. /Jollrleliclla 226 

Illongo lka. Ptcnolhrix 156. 164. 165 

mongolic<!. Rusek ianna 106, 111 

monnioli. Smi nlhuridcs 35.36. 43, 44 

monochroma, Ptcnothrix 132,155,164. 165 

1III1IIif(/.w:iOf(/ var. omo/(l. SphyrOlheca 21 1 

/Illilrifasc:im(/ var. pallidiIlOf(f. SphyrolheclI 21 1 

IllUllirasciala. Sphyrolhcca 2 11 

mliltifa.H: illrll.\·. Sminl/IIII"1f.I· 2 11 

IIIl/flip/lI1C.:lmll. var.. \·iridis. Smi/lfllll l"lIJ 196 

mll1tipunclallis. Sminthurus 189. 196. 197 

Illurinus. Ncclus 26. 27 

muscicolus, Sminthurus 189. 197.198 

najt:lc. Richardsitas 173 

n:mjingcllsis. Sphyrothcca 2 12 

naru mii . Ptcnothri x 155. 165. 166 

Nasosminthurus 215.217 

nalalicia. Paralipothrix 188 

/la/li/idus. Neosmimill/f"//.\" 188 

navarrac. Jordanathri x 1-'9 

Ncclida 13. l..l. 15, 17 
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Ncelidae 15 

Ncclidcs 17. 19.23 

Neelillae 15 

Neelipleoll(l 13. 15 

Neell/s 15. 18.23 

Ncclus 17. 19.27 

Ncokatianna 99 

Ncosminthurus 173. 187 

niger. Smintburinus 10 1. 107. 11 8. 120 

niger, Smimllllrillll.f 113. 115 

niger. SmYllfhllrm 118 

nigcr-group. Sminthurinus 108 

nigerian,l. Songhaica 172 

ni grclalba, Pscudokat ianna 100 

lIigriccl'J.lJollrfcfie/fa 267 

lIigriceps. var .. bilil1ca/us bilillcml/s. Smillllll/fIIs 
267 

l1igro-lI/(lclllara. val'" viridis, SlIIilllllll/'//J 198 

nigromaculntus. Sminthurus 189. 198 

nivali s. Arrhopalitcs 66 

lIi l'alÜ. r., ntje,H.:CIIJ, Dicyrromillfl 151 

l/oIINncl/ra. Bo//rfcliella 265. 268 

nonlinc3tus. HctcrosminthllfUS 259. 260. 268. 269 

novaczcalandiac. Zclandothora,'\ 17 

1I00'cmlillea(a. /J(mr/e tiella 268 

1/00'cmlillcatllJ var. pall/sl r iJ, Smimlwr l/J 266 

1I00'em!illearlls var. pi!osic(//u/a, DelflerOSlI/illlllll 
/"II,~ 266 

lIovemfilleallls, DellleHWl1imhu/'II.\' 268 

novcmlincalus, HClcrosminlhurus 258,260.268, 
269 

IlOvemlineall/s, flete/'Osmillfllllrm 266 

l/Ovem-lil1eallfs. Smil1l11lll'/lJ 268 

Novokalianna 174 

nymphcs. HClcrosminlhllnls 259, 270. 272 

obtcclllS. Fasciosll1 inthurus 243. 244. 252. 253 

oce//ala. var,. fllllllllatl/J. PapirillJ 156 

octacanlhus, Arrhopalilcs 64, 73 . 88 

op(dilla. DicYrfomilla 136 

oricntalis. Sminthurinus lOS. 11 9. 120 

ornala. Dicyrlomina 142, 143. 145 

o/'l/ala. var., lI/u!rija.H,:iaU!, Spltyrothec:a 211 

ornalus, Arrhopa lilcs 64, 73, 89 

omalllS, SmY1l11w1'I1J 145 

pallcsccns. Sminthuri nus 108,119. 120 

pa//idil/ota, var., II/u!fijasciata, Sphyrotheca 211 

pallipcs, DClllcrosminthllrus 234.235,239 

palli/Jes, Smimhu/'I ls 239 

palmata , PtcllOl hri x 156, 169 

palll.flrü, var.. //OI'cmlillcallls, Smilltlmrll.f 266 

pmulo)'i, Dellterosm;lItlmrtls 242 

panda)' i. Ell isiclIa 238.242 

Papirinus 99. 105 

Papirioidcs 13 1. 15 1 

Po!,irills 137, 141,154 

Parabourlclicll a 2 15,216 

Parabour1cticllill:lc 2 13 

Parakal ian na 100 

Para lipothrix 173, 187 

Pararrhopal itcs 174 

Parasphyrolhcca 173 

p;mla linlls, Sminthul'us 189. 197 , 199 

parvlllus. Slllinthuridcs 35.36,43.44 

plI/TU/IIS,5I11illllll//"IIS 43 

patrizii . Disparrhopa lilcs 18 1. 182 

patri:)i, PararrJwpaliles 182 

jJaulial/i . Smimll/fridcs 45 

pallli ani. Vatomadiclla 216 

Pau lianitas 2 16 

pckincnsis. Sminlhurinus 108, 119, 123 

pellici!lijer var. bijidllJ, Smillilmr ities 38 

pcnici ll ifcr, Sminlhuridcs 34, 35, 45,47 

pCllic:illijer.Smilltll/frllJ 45 

picla, Slcnacidia 59 

pian. var., JelOm, PlclIOlhrix 162 

pi/o.l'ic:w{(!a, SlIIil1ll"II'IIS 268 

pilosic(//{(/a. var., IIOI'emliJleall/s. Delllero
,flllil1llwrt/s 266 

pirika. Hctcrosminthurus 258, 259, 27 1. 272 

pi sti ll um incisa, BOllrlcticl la 226 

pi sti lluill pisti llum. Bourlcticl1a 226 

pistilillm, Bourlcticl1a 220, 226. 228 

planasicnsis, Sminlhurinlls 107. 121. 123 

plcuracantlms, ])cutcrosmin lhurus 235, 240 
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pIIiSlillc{/(a. Val .. bifillealllJ . Delllcroslllilllllllrus 
257 

Podura 13 

polygonalis-group. Slcnognalhcllus [24 

Po[ykatianna 100 

ponli gnanoi. Fasc iosminthurus 245 

poppei. SlIIilllllll/"/lJ 186 

postumicoidcs. Arrhopalitcs 63. 72. 89 

posiumic lis. Arrhopalitcs 63. 72. 89 

postumicus-group. ArThopal ilcs 63.66. 72 

potamobills. Smilllhuridcs 35.36.45. 47 

principalis. AIThopalilcs 64. 73. 90 

principalis-group. Anhopalilcs 63.66.72 

prodigio.f1IlII. Papiril/lls 105 

prodigioSllS. Papirinlls 105. 111 

prodromala. ab .. bi lincatus. DCllfcJ"O.\·millllll//"IIs 
257 

Proraslriopcs 2 17 

P/"{)msfl"iopes 243 

Prosmimill//"/ls 34 

prospina. Parakatianna 101 

pruinosa. BOllrlcliclla 220. 228. 229 

pruin().f{j.lJourleliella 224.226 

pnril/o.ws. Smill lill//"I/s 224.229 

pscudassimilis. Sminl llll ridcs 35.46. 47 

pscudoappcndiccs . Arrhopalilcs 65. 75. 91 

PscudobollrlcliclJa 217. 276 

Psclldodicyrtomina 131 

Pscudokalianna 100 

psclldovirgulalus. Fasciosminlhurus 245 

psocoidcs. Mackcllzicl1a 13 

Plcnolhri cinac 128. 130. 131 

Plcnolhrix 130. 131. 154 

pukoucnsis. Arrhopal ilcs 66 

pulchcr. Prora slriopcs 2 17 

pl/Illilio. Smilllill/ridcs 55 

pumilio. Sphaeridia 55 

pumilis. Smilllill//"idcs 55 

pl/mi/is. Smillllw/"lls 55 

pumilis. Sphacr idi a 4.50.55.58.60 

punctaills. HClcrosminthurus 258.259. 271. 272 

plI/letal/ls. Smilllllllrm 177 

Pygicorn idcs 31. 32 

pygm{/ca. i \rrhol'{/lilCS 79 

pygll1aca . DieyrlOlI1a 91 

pygmaclI.\· aggle/ekiclI.I"is. Arrhopa/ilc.\· 77 

pygll1acm var. .wbboIlCfi. Arrhopalilcs 95 

pygmaclls. Arrhopalitcs 65. 75.91 

pygmaclls-group. Arrhopal itcs 63. 66. 74 

fjuodrangu/affl./jourlcriclla 240 

qlladrangulmus. Dcutcrosminlhurus 234. 23S. 240 

fjlwdrilillCfllil.l". Smillfhllru .~ 114 

fjllillqllcarliell/mus. Sminrllllridcs 43 

fjllilullwjasc:ia/a . Alldiclla 253 

qllinfjllejrl.H: iflll/J. l10llrleliclla 253 

qllinqllcjflsc:iallls.Dcllfcrosmilll/lllnu 253 

quinqucfasc iatus. Fasc iosminthurlls 244.252. 253 

fjllillfjucja.H.: ialll.\·. Prora.\·lriopcs 253 

fjuillqll cj(ueialll.\·. Sminllllll"llS 253 

qllinfjllclillcrllll.l". Sm;lIllmridcs 43 

radula. Bourlcticlla 220. 228.230 

mdllla.l1ourieliclla 229 

Rastri opcs 2 14. 21S 

rayna lac. Fasciosminlhllrus 244, 252. 254 

raynalae. ProraJlrio!)c.I· 254 

remyi. A!Thopalilcs 65 

rcmyi. M eg% fhorax 20 

repalldllJ. DClllcroJ//lillllwrus 239 

rcprllldll.t. Smil1lhlll"llS 239 

rClic ulata. PlcnOlhri.x 154. 166. 167 

rCliculatus. Sminihurilllls 107. 110. 111 . 12 1 

rcx. SmYlIllmru.\· I 15 

RlwpalOllllü' 188 

riehard.\·i. Delllcmsminrhilrus 217. 219 

Richardsilas 173 

rujc.H.:cns r. nil"{/lis . Dicyr romina 15 j 

rufcsccns. Ca lv;l tomina 13-' .135.136 

rujcsecll.c Ca!l'a/ol/lil/fI 136 

I"lIjcsL·eIH. Dic:yrwlI1in{/ 136. 15 1 

rujesc:ell.~ . P(lpirills 136 

ruscki. t\rrhopalilcs 65. 76.92 

Rusckianna 100. 106 

ryohcii . PtcnOlhri.x 155. 166.167 
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sajancnsis. Fasciosminthunls 256 

salincnsis. Arlcsminthurus 219 

.wlillcflsis. Dellterosmimllflrw 2 19 

saportac. Fasc iosminthurus 245 

saundcrsi. Dicyrtomina 141. 143. 146 

.f{/I/Iu/ers;. Papirill.f 146 

sautcri. Fasciosmintllllrus 243. 252.255 

.muleri, Proraslriopes 255 

saxmilis, Ptcnothri x 155. 167. 168 

schoctti.Sminthuridcs 35. 36. 46. 47 

schuh i. Trilosminthurus 217 

sccundarius. Arrhopalilcs 64. 73. 92 

sCl/Jibilis. Smilllllllrtls 210 

scnsibi lis. Spatu losmin thurus 204.209.210 

scricus. AIThopalilcs 64. 68.73.93 

scrratomuc ronatus. Sminthu rus 190.200 

ser/'l/latlU var. /r;maculaw, Smillllwr/fS 200 

scrrulatus. Sminlhurus 190. 197.200 

seliger. Hctcrosminthurus 259,271. 274 

serigera. Bourler;ella 27 1 

se fosa var. jall rhil/a, Plel/o/hr;x 162 

.fCIO.W var. picw. PtellOlhr ;x 162 

JCIOSll .D;c:yrto/1/a 168 

sctosa. Ptcnothrix 154. 167. 168 

JelO.W. Ptel/o thrix 162 

sero.Hls. Popil'ilu 168 

scurati. Dcn isicll a 30 

scxocul atus. Sminthuridcs 35.36.48.51 

scxpunctalus. Sminthurus 190 

sian kaana. Tcncnticlla 2 19 

sibiricus. Spalulosminlhurus 207. 209 

sicki. Bourlcliclla 220. 230. 233 

sigl/mo var. viridcscel1.f. /Jo//I'lelic//a 23\ 

sig lla{(l, BOll rletiel/a 224 

signal<! . Dicyrtomina \42. 143. 146 

.~igllm{/ . var. . mimllo. D icYI'/omil/a 146 

sigl/mus var. d istillc{(I. Smil/tlwrides 46 

signatus. Sminthuridcs 35.36.49. 51 

sigllow.f. Smimhlmls 49 

sifl,{/t;cll.t . Papiriw 138 

sincnsis. Tcmcritns 2 12 
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Sinnamaridcs 30 

slovacicus. Arrhopalitcs 65. 93 

Smil1lhiridillae 29 

Sminthurida 13. 14.171.172 

Smillt/wridae 3.28. 17 \ . 

Smilllhuridcs 3 1. 32. 34 

Smilllllllridc.'i 59 

Srninthllridi a 3 1. 32 

Srninthllridida \3. 14. 29. 30 

Smill tll//rididae 29 

Smillt/lllridillae 29 

Smilllllllridilli 29 

Sminlhuriformia 13. 14 

Sminthurinac 17 1. 172 

Smillt!J lfril1ae 28 

Sminthurinlls 5. 13. 100, 107 

srninthurinus. Mil1surus 100 

Smilltllllrothec:a 2 11 

Sminthurus 173. 188 

SmYl1lllllrel/a 107 

SmYIIIIIII/'el/e.~ 13 

SIIIYIIIIIIII'/IJ 13 

sociafis . SIII)'III/wrll .\· 42 

sohungcns is. Bothriov1l1slls 133. 134. 135 

Songhaica 17 1. 172 

Spatu losmimhunJs 173.204 

SPCciOSllS. Sminthurillus 108. 12 1. 123 

specio.wJ. SlIIillllllll'll.~ 239 

Sphacridia 30. 49 

sphacridioidcs. Slll inthuridia 31, 32 

Sphyrothcca 173.2 11 

SpltYl'Olhec:a 184 

Sphyrolhcdnac 17 1. 172 

spinala. Parakati ::moa 100 

spinata. Pscudobourlcticlla 277. 278 

Spil111IllJ, Smymllll/'l lS 278 

spil1iJer. Smil1/hllrides 57 

spi nifcr. Sphacridia 50.57. 60 

Spil1mel/il1(/ 34. 59 

spinosus. AI1'hopalitcs 63. 70,94 

Spinothccida 13. 14 

SpinOlhccidac 13 
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.Hochi (11lsrraliel1.\'i.~, JewlI1el1oria 59 

swchi. Jcalll1Clloria 59 

swchi. SmilllJlllrides 59 

stachi, Sminlhurus 189.200. 202 

stachi, Sphyrorhecli i75, 2 12 

Slcbacvac. Hctcrosminthurus 258.259.273.274 

Stcnacid ia 3 i , 59 

Siel/licidill 32 

Stcnognalhcllus 99. i 24 

Stcnognathriopes 6, 2 14 

strasscni. Fasciosmilllhurus 243. 255 

siriglilo. BOllrlcliella 256 

stri gatus sajanensis. Fasc iosminthurus 256 

stri gatus strigatus. Fasc iosminthurus 256 

srrigatllJ. Dcutcrosmillrll/lrus 256 

stri galUs, Fasciosminthurus 244, 252. 256 

.Hrigalm, Prora.uriopcs 256 

Sturmius 13, i4 

styriacus. Arrhopaiitcs 66 

subbifidus, Arrhopaiitcs 63,7 1. 94 

sllbbonct i. Arrhopalitcs 65,76.95 

.wbbollcri, vaL, pygmacm, ArrllOpo!ite.\· 95 

.wlpll/l rcll . BOllriCticlfli 24i 

suiphurcus meditcll'ancus. Dcutcrosminthllrus 235. 
241 

.w/pllllrCIiS lI1editermllclfs. Delltcro.wlil/l!lllrliS 
240 

sulphurclls su iphurcus. Dcutcrosminlhurus 235. 
241 

sll iphurcus. Dcutcrosminthurus 235. 238. 241 

.wlpill/rcm, DCIIlcrO,wlilllllllnls 240 

.Hllpil/lrclis. S/JI)'111huI'IIS 24 1 

SII'(lIIi. NecllIs 20 

sylvcstris. Smintburlls 174 

tateyamana. PtcnOl hri x 155. 169 

Tcmcrilas 12. 174. 2 12 

Tcnc nt iella 219 

tenuis. AIThopalitcs 62. 70. 95 

ICIl'i<:ola. Arrhopalitcs 65. 76,95 

thcrmophilus. Arrhopaiilcs 64. 73. 96 

torridus. Pygicornides 3 1. 32 

lramversalis. var., (lI/ relH. Smil1rllllril1lu 121 

/richroll/a. C(/J,\'(/gl/alldicllo 223 

Iricycla. Ptcnothrix 155. 167.169 

Tridcntata 13. I-J 

Iril/1oclllaw. var. . .I'errulatlls. Smil/rhlli'lIs 200 

Iriniwll/S. va r. . igniccps, Sminlill/rin//X 122 

lrinolalus. Smill!hurillus 108. 122. 123 

Tritosminlhurus 2i7 

trllkana. Psclldodicynomina 13 1 

l,wgarcnsi,\', Dicyrtolllil/{J 14S 

Isugarcnsis, Gibbcralh rix 143. 148. 150 

tubcrcul atlls. rvlcgalothorax 18. 23. 24 

/IIben:lI/tltIiS. S/llilltillmts 186 

tllnicata. Sphacridia 50,57 

lIcnoi. Arrhopalitcs 64. 76,96 

ucnoi. Papirioidcs 15i . 154 

ulchiovac. Arrhopalitcs 62. 70. 97 

undu la ns. l-I ctcrosminthurus 259.273.274 

variab ilis. Kaszabcllina 275.276, 277 

varicgatus. Sminthurus 177. 190. 204, 2 12 

Valomadicl la 2 16 

vc nusta, Dicyrt omina 14 1.147 

Vcsiccphaills 99. 126 

victtci, Palliianitas 2 16 

vinnuia, Ptcnothrix 155.167.1 69 

violacca allslrali cnsis, Stcnacidia 59 

violacca violacca. Slcnacidia 59. 60 

violacca, Dicyrtomina 142. 143. i47 

l'iO/tlCCIIS, Ptlpiriu.\· i47 

I' io/{/ccu.~. SII1il1l111lrides 59 

l'io/acell5. SlI1illfllllruS 59 

I'irglliata. l1ow'leliell{/ 257 

l' irgu/tlttH, DewcmslI1illl!wl'/I.\· 257 

virgulatus, Fasciosmi nthurlls 244.252.257 

I' irgultltw. Prom.\·troipes 257 

l'irg/llawJ. Smillf!/IIl'Its 257 

viridcsccns. BOllricticlla 220,23 1. 233 

l'iritle.~ccl1S. val" .. . ügl/ow . /Jollrferiella 231 

l'ir idiJ var.lIlIIltipllllc/tlta. Sminrillmis 196 

I'iridis var. lI ig /'o -l//tlCII/tlW. Smillthll/'l/S 198 

viridis, Pot/11m 201 
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viridi s. Sminthurus 189. 201. 202 

viridis. Smilllhlll"/ls 198 

vittata. PtcllOlhrix 155. 167.170 

wahlgrcni. Sminthurus 189, 202.203 

wakhanicus. Sminthurinus 107. 123. 124 

wa lJ acci. Bourlctidcs 217 

\Vuta;, Sminthurus 189. 202,203 

Gcrhard Brclfcld 

Yosiidcs 31. 32 

:ebrilfa , BOllrletiella 253 

:ebriI1lH. Smil1lll11l'11s 253 

Zcbulonia 99 

Zclandothorax 17 


