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M® LYGNRRdzOs2Y covered by various encrusters. Spi
been attributed various functions
ssociations of fossil scl estorbu mtnursal a nddle tkeirateind s h casgtas npt e sperr
nique windows into the pasdgt aboflfiesraitnigonv alnu athlee saulbsés anbput
cology, community dynamics,a eranhsonMmenctambufloageti @amdé asndan
i fe habithostSchd elr otbhii @mmgshi poof h®&wnd eberg sitwoedi edfuge at an ec¢
xtensively in miscellaneousiohasetngebups$. in2Ddd8)ngVani Volei se
rachiopods, cephal opods, c reixrceeiedd ,n g d & c asppoi dnsy, Pagsytsehricoppyyodiien easn d.
ival ves. I'n many cases it iosbldigfaftiec ublott ttoom adswsee sl se rvsh ewtihtehr |tihne
s still alive at the time eaorfd etnkuustmaet olmeavirli yobéektieanwenpa
i uitous in marine enviroamannst opredthat dPrad.aedczoorcdi rhavi ag\
opted a wid variety of l'i hdudbiamgta, changengffcomt peflt agisb ¢
d

stonishing range of mor p(hlo9 807g)i cs tfuodrinmesd scoomet eonip ow haircyh snpa yny

q

p e

obenthic. The mineralisedpnevdmrthbi det egbbsbrl érom empddmmdd ye
a

e been suitabl e, i f not ardaatphteerd taltan i hmewi,ng oa deefiegmainse tfou

<

Thi s n
mparative
eci mens (

otion s eems to sabahdadtn foluddrngcongansbtmswvitthhatt e ¢
ly few publishedepkamptegr oWt henmmr ushteed | euirladbistpeée |
e. g. Soll e, 1968;anTdettrlecaauant erlio®r ; cKploal i d9bddgéoéy

97, Kg&cha & Garil, 1995, PEyx;hobpmygredtf fedODBBel WM¢lhagski M 9 7t;h
sse, 1998; Key et al ., 2 0 0a0p,p e2a0r1a0n;c e\si nans etto aalv.o,i d2 Orle7c;o gBa stsie
1l er 2004, 2016; Al bertitheOrledl,atZvled;y Zapalt ykien &r Kd tugr, s
18; Vinn et al ., 2024a) . Bialycenottr iHaowe t essf Br ee @ x tt ion catc hti heevre
close l'iving anal ogies demi zasassssmayheiarve f heewe natyt azhe d
haviour as hosts, althoughprcegdraiend.comMpar iincktlsa Nmdeaghx ulbee e dna
th other marine arthropod bgerlcoump ss. h oFnosr vianrsitoaunsc et, r aMaeusg ho fet e @il
004) noticed that epi zoanshawe dmtrer icormmoed oal rhad svti nbge ynoarrd nre«
capod crustaceans than on fossils, which they attributed 1t
eservation Dbias. Other posis® MESYRILBSs for the |1 oss of epi
owth on trilobites include the opportunistic nature of tHh
i soasettl ement and the |ifne@vhabdda ONMLIDEZWe 2ho8 KS (MBaaath d&LISOA"
96) I ndeed, antifouling behaviours such as burrowi ng,

rooming, frequent ecdysi s &ndsiangiloect i omdle dmoedxeo skfRth et fogms hame
een shown to be effective iarusltowdogacgitm@end i ocnotl | ceccct Lerdr e at e st hi
Xxtant brachyurans (e. g. Betloerl &t Wahb, av¥a96abBaudmn,r 0 L3y

ADPDTQPRPDODQT QAT SOTSNZTWWPFPLP®WOOTYLD®DYCS STTO® - O®C >
O©OT ™ T ODONTDODOOM™MP®POT O DY S S QT O

ey et al ., 2024). shows damage to the |l eft pl eur al
Her e we present t wo exampliegsht loff destoesatadi ofhei nhypostom
asteropygine trilobites fromowumeé etpwet Beowvanimam (bEmsi amf orotfu
Germany and Luxembourg. preparation. The silicone cast re
o . o . dorsal cuticle, including a range

H® al USNAIf YR YSUK2Ra pitted areas on the axial and p
pygidi um, and the presence of a

The first speci mKkmein® pan ae s odsokr ésleae tieymh oa h d ventrally di sposed
Basse et al ., 2006, whi ch wahsord alolnd catl e df rfirnogre ao fp etlhiet i ecx ossekgeul eer
of earl iest (?) Emsi an (Eadbyumkev emi &ry) vaangeVi eémsen h& Kl oc
R®i deschbaach l ocal ity near wekpeaiedseerrsvcehde i s pecEiimérek ,of not h & e re
Luxembourg (van Viersen & M¢Hdlelrama®dm@s4 howA diol ibceondernaaslty wast
made from the external mo ul don sTthreu esdp ebcyi nveann Vi eksph &yKltdhe a:
Mu s ®e nabhi snaired naturelle,of Lukembemwsg@yry uaplppar at us. The <ce
registration number EIA 750.segment sRhemepbei men are slightly
The second specimen is thedeHolroneypd i (®i |l iskemwedcabbobngft heres:
external P hmolup mdy x(oddfiycxht er & Riocnh ttehre, elx9%t52)mi ti es of the genal s
Senckenberg Forschungsi rFstaintbftut thndé bdpeorensséame, e.g., van V
am Mai n; ol d number SMF X 1248)2agremewosumba@heSMBos&292%a pl eur al
(Basse, 2006, p . 276, fig. p4e5ervathe Tshpee cda miteer iiogy t home tthe

Emsi an K@rmhdwemeofy Festenbur g tnrevarrc aQbeedr sntohrupl heonlboegryg ,gi vi ng way t
TK 25 sheet -Z4ell218 rGidaudg t, hOBler maennya.i ni ng pl eurae &henfdpammgéetde Sp

Both silicone casts were wWhietneémsehd Maistsh f migresi emgoxi @dasse,
prior to photography. falni ke pleural spine design discu!
2022) and it is conservative to

od® 9y ONHza(loea2y Ff2y3d (KS RE2a)Sifr&lileofc udhieds/ 3Gse the poster

al most certainly carried consecut
Previously, epizoic growth owm tadsttehreo plyagsitn et htorrialcabci tpelse uhraad bse
reported on the IPeiyghgpwgne atdmesepriinoersmoc ft pygidial pl eur al spi
Emsian of the Lahn Syncli e nmend i Genr ntahnoyr n(se .agr.e B aoscsaet e& Moenl Itehre,
2016), similar to cases i srpiimgys oalmaht opbéebrrds Geven Kirocei gl
Basse & Mgl er, 2004 )Ps yAd beepspicgeer c 208 ) t hecpodéeéedr aor half of t
cephalon from the same aregrwewsehvéathieonl amg ebater sbncd edguwel pi

n
n
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Fi gurRheln.ops auBtsakoceustals. , 2006, silicone cast of EI'A 750; Low
Luxembourg; cephal on andé.Diohsrad x vd &mwr BoiC h eeppedfeerlcdtddud.ldsn and anteri or
CReconstruction of studied individual carrying hederelloids. All s
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NOPHd ¢l E2Y2YAO LI OSYSyid 2F (KCO»nsdfdeNH mig2ytithe scenario that t

l'iving host, we do not beli eve th
The sclerobiont gr oss mo r p hbceltomeye ni st hei nmiwoar betcoauael otphoer i den
tabul at e coral s, cyclostomeehoghebanhen iamndt cheedfearel dway sf r olrh e
latter is a predominahitkeg Oelveoma lmlihe gtr @ uipntoédr aatnnwirt h t he hede
encrusters that wer e previwas!| gomnmegasraded The Icoyccdtoisotno mef t!
bryozoans (Bassl er, 1939), bcuetp htahliosn vweaesy hap mazdrochhgeget stippout
by more recent analyses of margédol esghbblke, ddbaishs| Yy Ahvahez u& f
Tayl or, 1987, Tayl or & Wil oprn,i m20D0Py ospectt eall, gdatalyémirng& nut
Wil son (2008) provided ar gumeanst snotto | eedshmdi aatned tqlue sgn @om@bwiyt
phoronid wor ms. According ttohaAl var emay & aVayladf o d®@790ome so
hederell oid colonies have BoKfgpc t(u2bOu22a)r ekt abecadeldl wsndatlfsy f
somewhat ver mi for m, ornamestgdesbyngf atimat-l iiktea nusseepdh akEo® $ b0
annul ations. The zooecia budt hfrroounmght htehes i depg bayar sodl drher asnugbi
from 0.35 mm in width in theismallestofcodlaonreireasl |Ityo al.o519 ntnh e n
the | argest. front of the genal spine, and so

sedi ment . Taking into account the

ndod tI 3828502t 2R (@ FI &idKS0 Aal0d SN adlA2 ydf bot h Rhaxmiadi tt hies slainkee
feeding habits. The epizoic growt |

Hederell oids ar e known fronatslke wa® west aelviosnheadh imf thkedeep
Rhenish Massi f, but are notpadtuenrdiamrnt bhoerrdeer( €.ug.r o¥sl, | svhi 085
1968; Brassel, 1977) . They hagyeomeenf fobrd ekoslkeledteornt hatl y
colonise t he inner shells mplfoudbadg barathivopoes, (lwianmal Viesr s
orthoconic nautiloids, and werconal s a Rt ie paursi &shpteboe onsetnd kies rprsd p
pl ate and pygidium of homalhemret i dastsruimi omlgi teelsosEeSodn &l,o0gl 68 ;0
Mgl 1 er, 1997) . In contrast, p8Borlbkhéedi whr m$ @Fi g.( 210Q)7.) reporte
vivo encrustation by hedfetresml|l oids of the ammonoid

the Hunsr¢gck Slate that evi dpe®tiCHSI @ly8&Eenced the growth patte
of the host.

Generally, hederelloids arp®M@®@unda ®NIslsl 2yo nnifo nll S okn2 aldi \AILIBOA
mobil e substrata than on dead biological substrata. I n analog
pal aeoecologically comparabl®Bhdedrygoszvemaophhithess X 6t pbiré¢ @ chy aRi ¢
when it comes to ephemer al Rulwhttreat a 1WHBEr)e atsh ea hmosnt o tryepgiucl ag U |
sheds its integument (Key etAsdleropi®@eéda)e, Efthabl oyl mghmidioes i
colonies on those moulting htotsd suppdri c&mas asmharnt tthd eHaye!| Mo u

growt h rates, and early r elpmoovdruct r om tftoe  hsoelsostiylpee @ micoanpd e
organi sms (Abell - et al ., 1 9P9h0i )| . asHoxwe L earx,0 ni foft hiesade pemadié mte mg e
are successfully met, thereqgaeset mamgd beaedi t entfloy iempiwvioaws o f
mobile substrata, such as rmadmupglal ocgpoympeVani o/ri ef @k nladr@y0Xx2 6 5 b la
substrate, reduced risk of predasi onal lemwhaertadnege Camuriaap ewnsca
and ample food supply (Key Welplaeser vudOdd6apeciTmemef of e moeypthath:t
arthropods, such as brachyuplaac eQu aidsapmp@oonus@aseoebeenabrse,coaded
pycnogonids, are regular hosdoevoafl egtirzaotiac ibmyswobdher andos bmcb
organisms (e.g. Key et al., dpo6GibmerRd0&Sf fd20H0,i R9i2dht s into t
Al varez & Taylor (1987) obepggveddahulnmopgaorhiBd iodgmnecaylsacripg eomai yo §h a \
over the commi ssure from thendoéusdeldd both hleomwgenglredr avlalavned odfo |
brachiopod and interpreted thTkBeasephadenceé sf acrr ushledn yr egrud wti
continuing after the death ofr etoltaul faos tf.acThails siust uarlesso, af rpaocstsuir
with respbeenospecitnneen. Van Vieexrasgegrer& t gl loerer hang of the | ibri
(2024) gave reasons to suggecssanwvexat anher hederleldlgei darad |l @anyp g
here in the comrsefef The tmed atbhi sreeadiresoad spines. The ant e
asteropygines were functionallobaensd Ipéaryed aagkeyursdlué eisn oec dwasri
The observations that the hylpiobsrtiogreenaendal ebriingephacar e siung gpelsa
indicate that the studi ed s psepceicnienme nr e psr eas ecnatrsc aas sd e dheua s & ch ea rgier
(e.g. Whittington, 1997) . l ar @ hal mocsats ef, ultlhye |caoclkomyg . maPyer haypa
settled on t he l'iving t ri Inoabtiutreal ome c H arsisc all i kneelayr,i ng t ( tsreans
post mortem, on the <carcass. prOandatthheonotalten vhand, The es ysmmeghrtyl y
di sl ocated and rotated pygi dtihuem,c e hgehlto nb,e havkewera,s ievi dems @i d
suggest that the specimen i si,ndincaftaecta m®@moulexuviOal yl n hteh ata sceass
colony may have grown on theprlesvarnyged;ritlodbse espnde wasvedies pa o«
of along with the moult, orcomreparliement heandogoowah takhy (The
pl ace on the moul't (i .e. af tberokeadydifs )b.utThailsmolsas tf uslc eyn aprri eos €
credible because t he moul t Bawsosuel,d 20 @8 e fbagesn 4P6.,0nk979) 0

di sarticulation faster than the colony could grow to its cur
extent. This might have taken up to several weeks, although i
a rough estimate based on growth rates in bryozoans of over al
similarity (van Viersen & M¢ller, 2024).
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fo (Fig. 3C)
he (Fig. 3C)

br (Fig. 3D)

br (Fig. 3D)

fo (Fig. 3E)

FigurRhid.onyx ( Rihéi htoemry x & Richter, 1952) , silicone ~cast of SMF 583
Oberschul enberg, Har z Mount ai ns, GeArOdbhygqgue eahBOonmcsravi vivd war i Abd r «
auwul opori d; br, bryozoan; co, cornulitid; fo, foramsnil®emm. he, hed

pOHD ¢FE2Yy2YAO LI OSYSyia 2Fedi&SkalOétSoBoAs8ydadi cated in the

ot her wi se, an outer ornament i s
The cephalon is covered wit hmovaprhiooluosgye p bt o atnlsi, s mamoy pdifot wipiec
are too fragmentary to be dinstceuspsreedt aitmodetailcor Aul ilteiads tt u
di fferent mor photypes of epledblansSparrksi dental fied980;heVifninr
mor photype shows l ong, t ubualtarqgnes|peoidnetr tshteol olnesndwirt ht ubh e w
approximately wuniform widthesamnablriesghueldarcobraanohi mgedpaet kBon
(Fig. 3C) . Thi s mor photype piossssbltengloy nuleimiinds cehearolfy trle

hederelloids on the R®i deschbamicthalspéor @Memnsulsiitmred Rdekkmni 485
I n the second morphotype, twhel etohens| anedel afCgseorkn | aVviadnened ¢ @

zooecia are not clearly preesteraled, 2b0ult9.werod happanahttydomn
slightly wider than the stolbamx,hiiofpodi dddel s Bhl t handppérn u
slightly bul bous sections all iokngl yt eex pk oot ed sf e(eFdiigng B AY r e W
suppose that the second mor petotalp.e, re®PIrr)s.ent s aul oporid cor
rather than hederell oids, but Twe daorundth emed plet wpthee P es sH &)
that both morphotypes represexnampdiefsf,eremd ofint wigpoalesiee v et @ é
one and the same organi sm. 3E) . It consi sts of ni ne cham
The third morphotype diffegwbcfirrocultalre prialsacubyusi twi tghr eat
size and especially i -8 halpeidbhbowaed doystumicstdryi abhg-samapange
mor phol ogy, i . e. strongly wiadladitn gc htaonbaer ads tAdal & p ethtaunbe.r s T
Il atter i s mar kedl vy raised f1lrmomd tahned ma ¥ ea fwkl dkde c¢ahpEeqidarsagn c

exoskel eton. The presence ofapoeutteurr eg rcoonntshi srtisn gosf omu ltthiep [feo rc
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FigurRPhi3.onyx ( Rihdhtoemryx & Richter, 1952), silicone cast of SMF 58393c¢
Oberschul enberg, Har z Mount aiAMNMoer @Greotmame ; atdtert iab U tsa bolfe stco ea wlba portisd ¢
B.Two <cornulit€CEntubetwonms.foraminifer (upper white ar DoBwmcrarsd i pgt at

(trepostoneBndryotziormagm.f oramini fer with proloculus to the left. AlIl sc
final chamber . The inner sepdlaeraorbei oud Isd iivsi dceadn sd rsd en & s eavinh lhe 3
irregul ar dashed l i nes. Themulrntepgrhagndretr e d h £ o roapnei nniinfgesr so f t he
previous chambers (foramina), Thél 6winhh ebfpboéenwppepi gt a mlda mit
communication in both Il ongitwdirralt aagd! ar armceMdrsse a@dachctiypng
The test is attached to thecondbisstrant wintdh r @ a c hleitkeea p ¢csa ltzaen yt oho
about 2. mm | ong and 1.9 mmenwirdues.t i Tnhge bsreycooznada nsi n(cPimp.l e3B) y A
i

s attachegod oi btlhee dluef tt oeybe sloa&ltofofs kteh

2
preserved speci men
t e (Fig. 3C, upper arrow) . The mor phol ogy o f these

tril obi
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