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Abstnlct 

Microanhropods were s:llllplcd in vari ous sandy habitats in northwcst Europe. Thc acti ncdid mitcs 
rcprcsc lll cd thc mosl abun dant micro,lrthropoc! group found . In those arca s thai were quant itat ive ly 
samplcd (Gcnnany). micro<lnhropod dcnsitics incrcascd with sllcccss ional dc vclopmclll orllle sampling 
silc. Al so wit h incrcasing Stlcccssion. thc relati ve dominancc 01' thc different microanhropod gral/ps 
within thc communilics changcd. wlth cndcostigm;l1id mitcs dominating in open sands. prostigmatid 
mitcs in short -grilss si t!.:s, ami ba lanccd cOll1munilics - wilh incrcas ing dcns itics 0 1' Oribatida anel 
Col lcmbola - in thc most dcvclop!.:d s itcs. PsamlllophiloliS la:\;1 dominat!.:d in thc open aud sllort-grass 
s ites. The most imponalll psammobiolllic actinedid ta xil are briclly prcscllted ami di scll ssed in relalion 
10 thc literat ure Oll microanhropods 01' sand y Iwbitat s. 

Introduction 

Espcciall y s incc thc pllbli c~l1i ons 01' CoincClll tlnd co ll etlguc s (i .c ., COINEAU & 
MASSOUD 1977; CO INEAU CI al. 1978; COINEAU & SEE LY 1983), so il zoo logisls havc 
bccolllc incrcasingly intcrcstcd in thc 111i croarthropocl f~tun a of sandy hab itats. Stuclics in 
IllClny disparate s itcs aroulld thc world havc shown that Act incdida arc Ihe 1110st illlportant 
soi l milc grollI' occurring in xcrol hcrm. sancl y arcas (WA LLWORK 1972; SA NTOS ct al. 
1978; STEINBERGE R & WHI TFORD 1985: CE PADA- I' IZARRO & WHIlTOR D 1989: 
STEINBERGER cl al. 1990; KINNEAR 1991; CEPA DA- PI ZA RRO cl a l. 1996; NOB LE Cl al. 
1996). Many new spcc ics have becn dcscribcd from such sitcs (CO INEAU ct a l. 1967: 
THERON cl al. 1970; SCHUßART 1973: AN DRE 1996) as wcll as sirong morphologieal 
adaplali ons 10 Ihc environmenl (COINEAU cl al. 197R; HAUPT & CO INEAU 1999). 
Ho\Vcvcr. 110 stIldies havc becn publi shed comparin g thc Aeari ol' sand y habitat s at a 
more regional sca le. The lack ofeic terlll illation keys allel autecological da ta Illakc it difficult 
to st lldy Act ined ida comparati ve ly and/or at a c0111l11l1nilY level. Thc rcsults prcscn leel 
herc are part 01' ongoillg studies 01' these habitais in Europc all el prescnl S0 111e 01' thc 111051 
imponant , apparcl1ll y PSiJ 1111110philous'i.lc tinedid taxa fOLl nd Ihere. 
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Sludy sites and IIIcthods 

Thc data prcsc lll cd here o ri g inatcd from four diff erent sand siles: 1wo contine nla] dune 
arcas in SOlllhwcst Gcnn<lny (Sand hausen ami Lampcrlhc im ncar Hc idc lbc rg) a nd sporadic 
samp ies hOIll coastal dUlles in FarslInd, Norway :md Bornhollll. Denmark (maleria! prov idcd 
by A. Fje ll berg. Tj0IllC) . These rcprescHt. 01' course. 011 11' a ve ry 5111<111 proporti on 01' such 
habita ts in Europe. Only olle 01' thc sludy arcas was slucli cd quantitati ve ly: Sandhausen. 
s:l ll1plcd regula rl y bt.:' twcc ll 1993 an el 1998. I-k rc. varioll s siles (rcprcsc ilting a s ll cccssionaJ 
gradi e nt 1'1'0111 o pe n sands . g rass lands . 10 woodccl areas : sec Fi g . 1 allel Tab . I ) we re 
samplcd Ihrec limes per year (w ith 3- 5 sarnplcs . 10 a dc pth 01' 5 em), Ihc microanhropods 
cXlraeted in a high-g radienl exlraelion deviec. and Ihe <lni111al s thus oblaincd sorted lInder 
Ihe e1i ssecling microscopc inlo Collembola. Ihe major acarological groups. all el remaining 
arthropods (» Olher Gro ups«). The olher s iles have only bee il sarnplcel CJ ua lilati vc ly as 0 1' 
yet. Co ll embola anel AClin cdida were e1 ctcnnineel to Ih c spec ific leve l. wllere poss ib lc : 
only major aspee ls 0 1' Ihc AClined ida rcsldls are presenlcd here . Aelincdida delerminalion 
was pcrl'ormcd using. i. e .. KETI-I LEY (1 990. unpubli shecllllanusc ripl 19R6); ZAC HA RDA 
( 1980): STRAN DTMANN (e.g .. 1971): AN DR I~ ( 1980): as \Vell as origina l dese riplions. 
Thc onl y o lh er publ is hed repo rl S 01' Ae linedi da in sa nd ha biwt s in Curope are Ihe 
dcseriplion s 01' spec ies lound in coastal dunes in SO Lllll crn France (CO INEAU cl al. 1967: 
CO INEA U & T I-! ERON 1983), whieh , howcver. provided 11 0 quantitali ve data 01' litt le 
informali on on eO l111l1unilY cOl1lposition. 

Rcslills and Disctlssion 

C0 I11111Ullit y compos ition 

In a l1 s ilcs. Ihe AC li ned ida (herc di vided i1110 Endeosli gmata and Pros li gmala includ ing 
I-Ie lc rost igmata ) rc prcsc nl ecl Ihe 111 0S 1 frequ e nll y rcg is lc rcd rnil c g roup . Onl y Ih c 
mieroanhropod grollps found in Ihe Sandhausen silcs ean be pUl in relalion 10 011 C <lllolher. 
A general tcndcllcy fo r increasi ng individua l dcns itics ami numbcr 01' identificel laxa wilh 
incrcasing vegetali ve cover (= incrcasing so il ellirophica lion) was found here. Thcr\.! was 
<ll so <I n obvious re lali oll shi p belwce ll gro ll p cOlllposi lion and sllccess iona l dev~lopll1 e n t 

01' Ih c saillpling s iles (Fig. I). In the open s ilcs. Ihe Illi croanhropod cOlll lllllnilics werc 
dominalcd by Endeosligmalil , llloslly Nanorc l1 es lidac. Th is Ellnily has ul'tcn been elescribcd. 
from a ll conti ncnl s. as bcing dominant in sandy ancl xc ro lhcrln habilal s (S I-1IßA 1976; 
SANTOS cl aJ. 1978: SANTOS 8:. WHITFORD 1983 : CEPEDA-PI ZA RRO 8:. WH ITFOR D 
1989 : KI NNEA R 199 1: CEPEDA-PI ZA RR O CI aJ. 1996). 111 Ihe l11 0re heavi ly vcgcla led 
grass land sites, Ihe Endeostigillalil occurred in (ill' lowcr ch.: ns itics, anel prosligmalid spec ies 
bccam e dominant. So il Proslignwla nre indeed importanl Illicroa rthropods in grass lalld 
soi ls (KETI-I LEY 1990). In Ihc biolically IllOSt developcd sitcs . the Oribatida \\'ere lo und 
cquall y abundant. ancl. tinall y. in Ihe woodland sile. thc CollcmboIa also playcd an jmportan t 
ro le allel Ihc microarthropoel cOllllllllnili cs wcn; fairl y balaneed. 

Psaml11oph il ou s Ae ti lled ida we re concc illralcd in th c ope n sand s ami s llon-g ra ss 
vcgetalion in Snndlwusc ll (Tab le I). These wcre cspecially rcprcscnlcd by cndcos ligmatid 
laX ;'1 ( i. c .. Neona ll o/'chestes. Micropsa lllllllfs) as we il as proSl ig rn alid ta xa suc h as 
Lillotelra l/lfS allel so me apparclllly speciali scd Microlydeids (i. c .. Coccotydeo l l/s . sec 
below). Inlhc more hcavil y vcgc talcd 5itcs, lllos lI y prosligm:llid taxa. sueh as olherTydciclac 
(moslly spceics f'rolll thc subfamil y Tydeo linac) . Eupodidae. ami Sliglllacidac were f'ound. 
whcrcby cnelosti gmatid anel psa llll11ophiloliS laxa werc ICS5 rcprcsenlcd. A similar Icndency 
was al so observcd in Ihc Lamperthcim siles. 
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DOlllinallcc ofsclectcd groups ofActincdida with il1thc eIltire ;H;tinedid cOIlHlIun iti es round in 
thc \',Iriuus sampling sitcs in thc Sa nd hall sen arl'a (only) . The Group » Ps:l1l111l0philc« inclmles 
thc taxa presented in thi s n:port as weil as Po('cilophysis {/I'('I/a. whicll only OCCllrrcd in 
Sandh.lll sell as sp\)radic indi vidual s, Not all Actilledida n:corded in Sandhauscll l1fe listed in thi s 
table: the last lim: IIIIIS shows thc proportion (in %1 ) ortlle li s tcd gra u ps within the Actinedida 
lollml in thc variolls saillpl ing s itcs. ('onvcll tions ami inrOr1llilliDI1 n:garding thc s itcs as in Fi g. I . 
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t:l Onb.al llls 
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o End OOstogmala 

Sampling sii. tS.ndhausen) 

Total dcnsitics amt g rOllp dOl1linalH.:~s of thc nwjor grollps or Illicroanhropllda rOll11d in the 
various sitcs in thc S:l11dhauscn ,Irea (only) in sUlllhwcst Gcnn:l11y. »1«(. ») [1«. ami )l lll H rcfcr 
to separat c sam pling s itcs with tho.: sa me slIc("cssional s tatus. soil charactl'risti(,.· s . ami vegetation. 
)ISamt· ll« ami ») [)c·malled« (a (4.)I"Incr FeslI/c(/ mcadow) wcre set back to thc slIcccss ional 
status shown hcrc by landscupl'-11I:lnagc111enl practices at least IWO ycurs bc fore sampling. 
»Salld- I[ « was s:tmpled in thl'~c separate YC:lrs. ,md thc rcs ults ,Ire shown hc l'c to exc111p li t"y 
thc variahility. 
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Psammobi onti c taxa 

Sri'{JIIall'cllIIs Thcron. Mcvcr & Rvkc 1970 spcc. nO\l. CA licorhaniidac Enc!costiolllala) 

Although 110 rceord olher than that 01' thc on ly dcscribcd spcc ics. S. Vere lrlflll (T I-I ERON 
CI :11. 1970) has beeil jJublishcd for Ihis taxon, il is known 10 otem in va rio ll s s<lIldy sitcs 
in North Amcrica. Ha", .. ii . A fr ica. anti clscwhcrc (ullpublishcd da ta: K ETH LEY. pers. CO I11I11 .: 

T I-I ERO I Cl a l. 1970). In thc prcsclll study. an apparclllly undcscribcd spccies 01' Ihi s 
genus was foune! in thc dUlles in Sandhausen allel in sampies from coastal arcas in FarslI nd. 
Norway. Thi s genus is thcrcforc probab ly cxcl usivcly psa111lllobio ll tic. It appcars timt. 
WhCll spccirncl1 cf Ihi s genus occur, thcy are mOSI ofien foune! in rc lativcly 10\\1 indi vidual 
numbcrs. In the present sitcs. th is spccics occurred in somewhat more vegc ta ted sites. 

MicroOSfllIIIIIIIS lifloralis Coincau & Theron 19R3 (M icropsammidae. Endeostigmata) 

The genus Mic:ropsalllllllls is probably di stributed world-wide (KETHL EY. pers. CO I11I11 .). 
To date . however. the genus !las been found exclusivcly in xerothenn sand hab itats. albeit 
vcry disjuncl1y (C0 1NEAU & SEELY 1983; C01NEAU & TI-1ERON 1983; ESTRADAcI al. 
1988; KETI-I LEY 1990; CEI'EDA-I' IZA RRO CI al. 1996; NOBLE CI al. 1996). Thc genus iso 
th ll s. most li kc ly psamrnobiontic and can be considcrcd to bc typica l 01' actincdid sand 
coml11unities. Although thc spccics found in the sitcs reported here was indecd the only 
dcser ibcd spcL: ics, M. lilfora/is. other spcc ics are probab ly rep resellted in the ot her 
contincn ts 01' occurrence (KET I-ILEY. pers. eO I11 I11.). In Sandhausen. M. lilloralis oeeurred 
in high indi vidua l nUl11be rs in the open and sparsely vegctatcd sites. where it - togcther 
with Neollollorchesres - eompriscd up 10 80% 01' the actincdid comlllunity. 

NeOl1allOrchesfes ollllllo!iforclIs MeDalliel & Bolen 19R I (Nanorchcst idac Endcost ioll1atal 

Thc Nanorchcst idac werc. with almost 33% and 43 %. rcspec ti ve ly. 01' all Act incd ida . 
olle 01' most common actilled id fami lies in Sandha llsen and Lil111penhei m. As dcscribed 
above, Na norc hcs tidae are eomll1onl y abundant in xero therlll habitats, ohen with thc 
gcnus Speleorchesres (FRANCO Cl al. 1979; WALLWORK 1972; SANTOS & WI-IITFORD 
1983 ; CEPEDA-P1ZARRO & Wl-lI TFORD 1989; STEI NBERGER CI al. 1990; KI N 'EAR 
1991; CEPEDA-I'IZARRO CI al. 1996; NOBLE cl al. 1996). Speleorchesres lVas indccd 
found as thc dOlllinalll Actinedid <lml was \V idely dist ributed in the Lampcrthcim area. In 
Sandhauscll. ho\Vcvcr, Nal/o/'chesfes spp. we rc dom inant. In the open sands anel shon­
grass s ites. Neon(lllorchesfes {/lIIl11%rorells was fou nd . sOlllc times cOlllpris ing up to 
70% 01' all ac tincd id individ llals, cspec ially in CO/Yl1epl1ol'lls allel Koe/eria grasses. Thc 
distribu tion of Ihis species was sim ila r to that 01' MicropsOIIIIIIIIS. In thc Norwegian samplcs. 
a sccond, as ur yct undescr ibed Ncollullo/,ches fes spcc ies wa s fo und fro lll shorclinc 
forcdullcs. To dOl le, the spccies 01' this genus havc beeil rcperlcd frolll littoral sand habitats 
in soutllern lo rth Amcrica and Mcxican clcsert areas (JlvIC DAN IEL & BOLEN 198 1: 
SANCHEZ-ROC1-IA & PALACIOS-VARGAS 1997). Thus. Ihe speeies reponed here are 
thc lirsl rccords or Europca n NC()J /(//Jo/,c;!tesfes. 

('un/WiHl (CunlifTc 1956) spec. 110V. (Ncmatalvc idac Endcostig mata) 

CIIII/iffea is a Illember 01' thc abcrwnt cndcostigmatid fa ll1i ly. Ncmatalycidae. the gellera 
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o f w hieh havc all bccll exe lusivc ly ro und in sand y so il s and w hie h show strong adaptations 
to Illcsopsalllillal lire (SCHUBA RT 1973: COINEAU ct al. 1978; HAU PT & COINEAU 
1999). The onl y nCl11a tal yc id taxon found herc was Clfl1tij!,ea in SandlwlIsen, whieh occlIrrcd 
in extremcly low densiti es in the open sands as we il as in the more vegelaled, organicall y 
ri eher so ils. Th e ge ne ra of thi s farni ly appear 10 oeeur wide ly, ye t ve ry eli sj une tl y in 
vari ous parts or thc ",orld (SCHUJ3A RT 1973: HAU PT & COINEAU 1999; NORTON & 
KINN EA R 1999). 

O lhcr Acar i 

O thc r ac tincd iel taxa were found in thesc sites. wh ieh - ahhough perhaps 110t as rare a ll el 
ex treme ly psammobiontic as the spee ies presen ted abovc - appear 10 be imporwJ1t mcmbcrs 
0 1' thc psall1l11ophi lous ae li ncdid cOll1ll1unity : 

Lillotel l"(l llllS CVfilld /" ic lIs ß c rl esc 19 10 (L inotctranidac Pros li omata). O Il C of fOllr kllown 
spcc ies of thi s genus (AN DR E 1996). L. (ylilld /"iclIs was found in fI lmos t a ll sampling s itcs 
in Sanelhausc ll , som ct illlcs cudo m ina nl. cspce ially in di sturbed s ho n-g rass s ites. Thc 
gcnus Lillolelralllls Iw s, 10 dat c, bee il fOllnd exe lus ive ly in sandy b io topes (A n ·II AS­

HENRIOT 196 I ;ESTRA DAet aI.1 988;A RGANA RAZct aI. 1991 ;KINNEA R 199 1: AN DRE 
1996; CEPEDO-P IZA RRO ct al. 1996: NOBLE et al. 1996: SANCHEZ-ROCHA & PA LACIOS­
VA RGAS 1996) anel. thus. is probab ly psammobiolltie. 

Neogl/arllll .... · Wi ll man 1955 spcc. (Ca lli goncl lidae, Pros ti 12 l1wta). A lthough ve ry lillie is 
known abo ut thc di st ribution and occurrcll cc of the spee ies 01' thi s gcnus, Kc thley (un publ. 
manuse ri pt) li s ts thelll CI S oeeurring in »sand y so il s with grass«. Ineleed. in both Sandhauscn 
and Lampcrt shc im, the genus was fo und in sUIl-cx posed , shon-grass s itcs, sOlllc timcs in 

eomparati ve ly large indi v idual numbcrs. 

Cocco l vdeoills Bake r 1965 SP!) . (Tvdc idac Pros ti gmatal. In Sanclhausen, Ill cm bcrs 01' 
Ihi s genus (whi ch werc fo und as two separate. as 01' YC I unidc ntifi ed spec ies) were ro und 
in all sam p ling s itcs (=s ucecss ional s tages) , w ith , ho \\'eve r. the larges t dcns iti cs in thc 
shon-grass s ites (Tablc I). Tllis gcnus has o rt en bccn foune! in xc rothenn salld cOllltllllnilies 
(ESTRA DA ct al. 1988: CEPA DO-PI ZA RRO & WHITFORD 1989; SANCI-IEZ-R OCI-IA & 
PA LACIOS-VA RG AS 1996) amI. thus. is very likcly psalll Jllophilo li S. 

Concluding com mcn (s 

Most of the speeies 11lentionccl here appear to be highl y adap ted to sand y so il habitat s. 
Without furt her so il s tuclics on Ac ti nedi cl eomll1un ity eomposition, however, the d istributi on 
and aut cco logy o f these taxa w ill remain w id e ly unk nown a nd int e rpretati o ns thu s 

sO ll1cwha t spcculati ve. The ir knowll localit ies 0 1" oecurrell cc arc highly cl isjunet, ye t show 
a \Vo rld w ide di st ributi on a t least a t Ihc gC l1 c ri c level. Th e ir oeeurrenee appears to be 
cxc lu s ivc ly in s and y h abit ats. With Cl/l/ tU/eu . l\lli cl"Ofl.'wmIll IlS. Neol/al/o/"chestes , 

Sligma/ydllls, ami LinOlel l"(l l/ lIS, an cX lremely ra re psmll lllobiontic act incdid com1l1unity 
was regi stc rccl in Sand lwlIsc ll . Many of these spcc ies are reporlcd hc rc fü r Ihc first timc 
in Central Euro pc amI. indcee! , fo r Europc altoge thc r. Ho \V \V ide ly di stribulcd th ese lax a 
tru ly a re ea l1 o nl y bc dc tc rmineel with more thorough sampling of s uc h hab it a ts ami 
taxonomie invcs tigation o f thi s PODrl y knowl1 mi tc group. 
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