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TPAIoOBU EMMBNO3E, MPEJATOPCTBA N TTAPASUTN3MA
HA CKEJIETY POJA CXYPEJISTEK (ECLLMOI'OEA)

04
MapuHe OAumunh*

Y pagly cy NpefcTaB/beHM OfHOCU exuHuackor pofa Clypea${er u opraHu3ama Koju cy Ha temy uau y
tbeMy XuBenu. MpoyuaBaHe BpcTe poda Clypeas(eT NoTUYy M3 CpeaHOMUOLIEHCKUX ceguMeHaTa BocHe u Cp-

6uje. Ob6paheHo je 37 BpcTa 1 2 nogspcte poja Clypeas(ern Ha BehMHM NpMMepaka 3anaxeHu cy U npoy4vaBaHu
oAHocK ennbuose, NapasnT3ma n nojase GMOTUUKMNX NOBPeaa.

KrbyuHe pcuun: ClypeasCer, ennbunosa, 6MoTUYKe NoBpeae. Napas3nuTnsam, cpeibn MnoleH, bocHa, Cpbuja.

YBO/

MpoyyaBawem ogHoca nsmehy Clypcuxlcr-n M opraHusaMa Koju cy ra Haces/baBanu
6aBuM cy ce MHOTM NaneoHTono3n Yapgakx (1915), Mor*enken (1948), Moore (1966),
Mutposuh-Metposuh n Ypowesunh-fauynh (1962), Mutposuh-NMeTposuh
(1964, 1966, 1969, 1972, 1980, 1981, 1984), Macropoaglomn-0Olacanlow (1973, 1979,
1985), anu cy ce npoy4yaBaka 3aCHMBaNa Ha ManoM 6pojy npumepaka. Y 0BOM pajy npoy-
yaBaka Cy 3acHOBaHa Ha BeheMm 6pojy npumMmepaka ¥ ca feTa/bHUjUM ONMcCUMa TUX OfHOCA.

Ha npoyyaBaHuM BpcTama poga ClypcaHICT 3anaXeHo je BULIe OfHOCA ca ApYrMM op-
raHM3MuMa, ca Kojuma Cy XXUBeNu y 3ajegHnun: ennbuosa, 6MOTUUYKe NoBpese, napasuTu-
3am (cn. 3). HajsacTyn/beHunju ogHocC je ennbuosa, Koja npegcraBmba Kopuwhewe jegHUx
opraHuM3ama UCK/bYYMBO Kao NPOCTOpa 3a XXMUBOT Of CTpaHe Apyrux opraHu3ama. XXuBoO-
TWHa KOoja je MoCAyXuna Kao Noanora 3a XWBOT, je Y MOMeHTY Hace/baBaka Beh 6una
yruHyna. Hajuewhu ennbnoHtn npoy4vaBaHux Clypeas(er-& cy 6puo3soe. Ha ckenetnma
Clypea$!:er-a n3 cpefijbbOMMOLEHCKUX cegnmeHaTa bocHe n Cpbuje, 6pno3oe ce jaBbajy y
Mak M UM Behm KonoHMjaMma Kako Ha abopanHoj, TaKo M Ha OpasiHoj CTPaHuW /byl Type.
Kapa ce 6pno30jcKe KOIOHMje Hanase Ha OpasiHOj CTpaHu /byl Type, TO yKa3syje fa Ccy Xu-
BOTUHY Kao MOA/Ory 3a Hace/baBakbe KOPUCTWUME TeK Mocne weHor yruHyha, 36or Tora
wTto Clypcnnalcr-u XKMBe OpasTHOM CTPaHOM NpuUbY6/beHN 3a MNOANOTY MU Makbe BULLIE 3a-
KOMaHW y CeAMMEHT, Na UX 3a )XMBOTa He MOTy Hace/baBaTu. Takohe, Clypca$lcT-\ nmajy
BeOMa rycte YekumacTe 604/be, Ma 3a XXMBOTA HEMa NMPOCTOpa 3a Hace/baBake 6Gpuosoa.

"l"eomHcTUTYT", PoBMHbCKa 12,11 000 Beorpag.



Mopepn 6pno3oa, Kao NOANOrYy 3a XUBOT /byl Type ClypeaaCer-a KOPUCTUAM CYy U ApYrn
OpraHn3Mu ca KojuMa je XXUBeO y NnpeHace/beHOM NUTOPANHOM PEruoHy: WkKombke - O3-
(rea, PecCen, ny»eBu, LpBU.

Ha mywTypama Clypeas(er-a nopef enubuose youdaBajy ce U 6UMOTUUKe MOBpefe.
BuoTuuke noepefe ce jaB/bajy y Bugy nepdopauuja /bynrrype, Koje Mmory 6utu npasun-
HOT OKpYyrfior o6nuka, pasnuunTnX AUMeH3mja, Koje NoTuuy of myxesa npegatopa - Ma-
(lca, Conw - ca Kojuma cy Clypeauler~M>KuBenu y 3ajefHULN, a youeHe cy 1 nepdopauuje
Koje cy Behnx gMMeH3nja, 0BanHOr 06/1MKa, KOje BEpOBAaTHO MOTUYY Of HEKMX paKoBa.

Ha camo ABa npuMepkKa 3anaxeHe cy nojase napasuTtuama, anu 6e3 moryhe ngeHTu-
(hmKaumje 0 KOM napasuTy je peu.

EMMNBNO3A

MojaBa ennbuose je Hajuewhun g mehycobHnx ogHoca Clypeas(er-a n gpyrmux opra-
HM3amMa. Y OKBMpPY enmbuoHaTa NMPBO MeCTO 3ay3mMmajy KonoHuje Bryo/oa, pasnnumTumx
AVMeH3Mja 1 pa3nMunTor pacnopesa, 3aTUM LW KOJ/bKeE, MY>XEBU, LPBU.

BpojHM ogHOC ennbMoHaTa NpMKasaH je Ha uuknorpamy (cn. 1).

Oa8lropocla Annellles
18% 12%

Cn. 1. OgHoc 3acTyn/beHoCcTn ennbuno-
HaTa, KOju Cy Hace/baBanu Jby-
wtype Clypcau(cr—a, U3paxeH y
npoueHTuma.

1yl 1. Kalw ol epllunl8 wpon Cly-
pea3s(er 1lesl

BlyaMa
21% Bryoroa
49%

EnH6MoO03a je 3ana)xkeHa KOA 22 npumepka pasnmuuTtux Bpcta poga ClypeaXKeru To:

Clypea$ler raTgonu bo\-yMaio0 - Ha camoj uBuun npeprer gena abopanHe cTpaHe
Hanase ce yBMjeHa LeB UpBa. Ha opanHoOj CTpaHuM /bylITYype Hanase ce yMTaBe MpeBfake
6puno3ojckux KonoHuja. Hajseha KoHueHTpaumja je y o6nactu mHpygmbynyma n amby-
nakpanHux 6pasga. OBe KonoHuje nsrpafyje spcta Calpetia yracllly (Kenxx)(Tab6 I, cn. 1).

Clypeaun/cr pyraTHJa/lu Micheln - Ha uenoj noBpwnHW opanHe CTpaHe Hanase ce
CKeneTHU ocTauy pasIMyMTUX MOPCKUX OpraHu3ama ca Kojuma je Clypea$ler xuBeo
(wkomKe, Ny>xxesu, 6pnosoe).

Clypcau(cr pyraTMaH3 JYTchelln - Ha abopanHoj cTpaHu y o6nactu usmehy gecHor
npeaer v 3afwer napHor ambynakpa yoyaBajy ce KpynHe LeBYMLe LPBa, Ka0 U CKe-
neTHW ocTaTak nyxa (Tab. I, cn. 2).

Clypea.u(er HarcTenw CoMean - Ha abopasHoj CTpaHu /byLWIType Hanasn ce Beu-
Kn 6poj 6pu030jCKMX KONOHWMja KOHLEeHTpucaHux y obnactu ambynakpa v MHTepamby-
nakpa Ha bUXO0BUM AUCTanHUM penosuma. Hajsehe KonoHuje ce Hanase nsMehy 3agwunx
napHux ambynakpa (Tab6. Il, cn. 3) n 1o 6nnxe ambuTycy. Ha opanHoj cTpaHu nsmehy
3afbMX NapHMX ambynakpanHux 6pasfa youaBa Ce CKeNeTHM 0CcTaTak nyxa.



CJlypal/x/cr 3akMTen8l8 CoKeanm - Ha abopanHoj CTpaHW /bylIType Hanase ce y
NpoAYXeTKY HenapHOr ambynakpa W 3afwer napHor ambynakpa npuuBpliheHn Kanuu
OsCrea-e. Ha opanHoj cTpaHu Takofe ce Hanase O3sCrae-e, jegHa y 6AM3MHN Npefke am-
6ynakpanHe 6pasfe, ocTane cy pasballaHe no Lenoj NoBpwmrHM abopanHe cTpaHe. MNMpeko
Oslrca Hanase ce 1 cNMpanHo yBujeHe Lesumue upea (Tab. I, cn. 3).

ClypcaH<cr (aunen3 Oekor - Ha abopanHoj cTpaHuW /bYW Type Hanasn ce suwe 6puo-
30jCKMX KONOHWja, y obnactu cpefrwer u AUCTaNHOT fena Mpefkwer NeBor MHTepamoby-
nakpa ny obnacTtu cpefmwer gena 3agker eBor uHTepambynakpa Kao v Ha nNopudgepHoj
30HW npearer nesor ambynakpa. Cee KonoHuje cy nsrpaheHe of Bpcte Onychocela an-
8nlo%a (Ken«$) (Tab. I, cn. 4).

Clypcax(cr HanlaroHac 1 4 T xa(o - Ha opanHoj cpaHu /by Type Hanasun ce Aeo Kanka
Peclen-a (Ta6. I, cn. 5).

Clypcan!cr (Jaimalcw Vaclax/ - Ha o6e cTpaHe /bywiType Hanase ce 6pno3ojcke Ko-
noHnje. Ha abopanHoj cTpaHu y npegeny 3agker AecHor napHor ambynakpa, Kao u us-
mMely npegker 1 3aAker N1eBor napHor ambynakpa yous/buse cy BeMke 6pnM030jcke KONo-
HUWje, AOK Ce Ha ocTanom fgeny abopanHe cTpaHe npumehyjy KOMOHMje 3HATHO Mawux Au-
MeH3Mja. Ha opanHOoj cTpaHu ca [ecHe cTpaHe aHanHOr OTBOpa, Hanasu ce 6puo3ojcka
KONMOHWja, a y npegeny nHhyanbynyma, yodaBajy ce yMTaBe npesnake 6puosoa, usrpa-
heHe of BpcTe Calpetla 8raclU$ (Keub6k) (Tab. I, cn. 6). Hajseha 6pno3ojcka KonoHuja
Ha abopanHoj cTpaHu, y npeaeny npeArer u 3afwer 1eBor napHor ambynakpa marpafeHa
jeogBpcTe 1JThonula cncllchen (Keun,uk).

ClypcaHlcr an8nlaCum Yaclax/, - Ha abopanHoj cTpaHu Ha AMCTanHOM Aeny npegker
[JecHor napHor ambynakpa yo4aBa ce 6puo3ojcka KonoHuja Bpcte CalpcTja 8Sracllls
(Ken5%$). ¥ obnactu anekca Koju je NOTAYHO YHULITEH, 3anaxa ce 6pnMo30jcka KoONoHuja
BpcTe 1JTl)onmla encllichen (KewmBk) (Tab6. I, cn. 7). Ha opanHoj cTpaHu AyX ambynak-
panHux 6pasja Mory ce youmTu Make 6prno30jcke KONMOHMje Kao U 0TUCaK Myxa.

ClypcaHlcr uclllae Oekwounlnk - Ha abopanHoj cTpaHu /bylIType yodaBajy ce 6pu-
030jCKe KONOHWje, KOoje Cy ManuMx AWMeH3uja, Hajpuwe Mx uma y obnactm ambutyca. Y
NPoAyXeTKy NpefHer HemapHor ambynakpa Hanasm ce oTuMcak UpBa. Ha opanHoj cTpaHu
Takohe nma 6pno3oa mano Behmx guMeHsuja, a pasbayaHe cy Mo Lef0j NOBPLIMHK opan-
He cTpaHe. KonoHuje cy nsrpaheHe og spcte Onychoeella anmJo.va (Keukx).

ClypeaHlcr CvTCuB PhIMMpp1 - Ha abopanHoj cTpaHu /byurrype y o6nactu usmehy
npegker HeNapHor U AecHOr NpeAwer napHor aMmbynakpa Hanasm ce CKeneTHU ocTaTak LpBa.

Clypea$ler /r/c//Y\\rn »h! - Ha a6opanHoj cTpaHW Ha AMCTaNHWM Aen0BMMa NpefHer
M 3aAHer IeBOr MHTepambynakpa Hana3u ce HEKONMKO MawWX KONoHMja 6pro3oa, a yo-
YyeHa je n Maka 6pMO30jcKa KONOHM]ja Ha AMCTasIHOM Aeny 3ajher fieBor ambynakpa. Cse
KonoHuje npunagajy spctu 8cln/.oporclla (eCrapona (Keukk). Ha opanHoj CTpaHu /byluTy-
pe youeHe cy Mane 6pno3ojcke KONOHMje y 061acTy 3a4bUX NapHUX ambynakpanHux 6pasga,
Kao n geo ckeneta OsCrea-e, KOju ce Hanasu Ha 1eBoj NonoBuHM wywrype (Tab. I, cn. 1,2).

Clypea$Cer Sre%oryl MaThen - Ha opanHoj cTpaHu JbyHIType y 06nacTun nHpyamoy-
nyma u npefkwe HernapHe ambynakpanHe 6pa3ge Hanasu ce jegHa 6puMo30jcKa KONMOHWUja,
Koja je nsrpaheHa og spcte 3clUroporeHa CeCramona (Kew.ux), fOK ce y 6/1H3UHWU aHanHor
0TBOpa youyaBa OTUCAK /bYLITYype HeKOT nyxwuha.

Clypeauler »rancH/lorny Bronn - Ha abopanHoj cTpaHu Hanase ce npuyspwheHe age
OxCrea-e. JefjHa ce Hanasu NPeKko JUCTaNHOr fena NeBor napHor ambynakpa, a Apyra Ha



3afitbeM Aeny /bywType. Ha opanHoj cTpaHu y 6/H3MHW aHanHOr oTBOpa manasu ce 6pu-
030jCKa KONoHMja.

ClypeaxCer craumcoaCaCue A»akkJ2 - Ha 06e cTpaHe /by Type 3anaxajy ce Benuke
6pn030jCcKe KOMOHMje, TaKO Aaje Ha NnojegMHUM MecTMMa rpaHynaumja noTNyHO YHMLWTe-
Ha. CBe KO/IOHMje cy narpaheHe of spcte Onychocella andomloxa (Keukk).

ClypeaHCeT TynophyTa \'aclan/; - Ha abopanHoj CTpaHu /by Type Hanase ce CKe-
NeTW WKO/bKK, UpBa, ¥ jedaH manu nyX. LLpBu cy KOHLEHTpMUcaHu no uenoj abopanHoj
CTpaHu J/bylWIType, pasnMumTor cy ob6nmka (npasu, CNMpasHO YBUjeHU), U MMa UX jaKo
MHOro. Ha opanHoj cTpaHu /bywiType (OCUMHM OCTauu UpBa, ce Hanase y 061acTu He-
napHe n 3ajke fecHe napHe ambynakpanHe 6pasge. Takohe cy you/buBe n Mane KOJo-
Huje 6pno3oa Koje cy pasbalaHe Mo LLeN0j NOBPLUNHW OpanHe CTpaHe.

ClypeaHCer oJwponewn Mjchc!\n - Ha abopanHoj cTpaHu /byHIType y o6nacTtu uc-
nof fecHor napHor amb6ynakpa, 6avxe ambuTycy, Hanasu ce Kanak LWKo/mbke. Takohe ce
MOTY MOTY youuTu n 6pnosojcke KonoHuje sBpcte 8cMroporella CeCra’oma (Ken«8). Ha
opanHoj cTpaHu usMehy HemapHe U NpeAwe AecHe NapHe ambynakpanHe 6pasfe cMmewTe-
Ha je BeNIMKa 6pno30jcKa KooHWja.

ClypeaH(eT penCaclacCyln3s Peron-OalllMer - Ha abopanHoj cTpaHu youaBajy ce
BefIMKe 6pM030jCKe KOMIOHMje, HajBuLLe UX UMa Yy Npeaeny 3adker neBor mapHor améy-
nakpa. M3mehy HenapHOr u npeawer napHor ambynakpa npuyspwheH je jeaaH nyxuh.
Ha opanHoj cTpaHu y o6nacTu npefawe napHe ambynakpanHe 6pasge Hanasu ce 6puo-
30jcKa KONoHMKja.

ClypeaaCeT xeumenrajVaclaxr - Ha abopanHoj cTpaHW Ha 3ajtkheM NapHOM ambynak-
py n nHTepambynakpy Hanase ce sBehe 6pno3ojcke KonoHuje BpcTe Onychocella anyunkLl
(Kenkx). Ha opanHoj cTpaHuM MmMa Manumx KONOHMja 6pno3oa, Koje ce Hanase y 6/1M3nHu
aHanHOr oTBOpa M ambynakpanHux 6pasfga, unjy naeHTudukaynjy Huje 6uno moryhe
N3BPLUNTML.

ClypcauCct Tajocch 1 _oljkallo - Ha abopanHoj cTpaHM Ha 3afHteM IeEBOM MapHOM
ambynakpy 3anaxa ce oTucak y 061uKy cnoBa 5, Koje BepOBaTHO MOTMUYE Of HEKOT LipBa
(Tab. I, cn. 4).

ClypeaxCer a/lw KleT - Ha 06e cTpaHe /bylIType Hanase ce CKeNeTHWU oCTaum up-
Ba, UMja nageHTuduKaumja Huje 6una moryha.

ClypeaHCeT alllcoHCaCux M1 checll n - Ha opanHoj cTpaHu /bywType y o6nactu nsmehy
npefwe HenmapHe W npedke neBe napHe ambynakpanHe Opasfe, Hanasu Ce CKeNeTHU
ocTaTak LWKO/bKe.

BUOTUNYKE NMOBPEAE

CBe 6MOTUYKe NoBpefe Cy y BMAY nepdopaunja pasnuunTux gnmeHsnja u obnauka.
llepthopauuje cy HacTane AejcTBOM npegatopa, Mefly Kojuma cy HajopojHuju ractponoan
(Conus, \aClca), satTumpakosu (OTpec/la) n cyHhepu ( XYoa).

BpojHM ogHOC npepaTopa NpuKasaH je Ha umknorpamy (cn. 2).

BroTnuke nospefe cy 3anaxeHe kog 10 BpcTa u TO:

ClypeaHCer clamuMcu$ Vaclax7 - Ha abopanHoj cTpaHu ce youaBajy nepgopayuje
/byWITYpe, M TO ABa KPyMHWja OTBOpa Yy npejeny 3afwer fecHor ambynakpa, oBanHoOr
o6nuka, sennunHe 3 m 4 11 (Tab. lll, cn. 1, 2), BepoBaTHO NoBpeda HacTasa Hanagom
HEeKOr paka, a youyaBajy ce 1 nepdopalmje npaBuaHOr OKpPyraor o6nuka, npedyHnka 1,5 un



2 TT, Takofe Ha abopanHoj CTpaHW, Koje Cy BepOBaTHO HacTane Of MyxXeea npejaropa
(|/Conus. Mal'Jca), KOju Cy YeCTU y CpefeM MUOLEHY Y MPU06anCKOM PErnoHy.

8pong§la
Cnl5lacea 21%
21%

Cn 2. bpojHa 3acTyn/beHOCT npejaTopa Koju
cy Hanagfanu Clypea&leT—a.

p18. 2. Mutencal rallo ol preclalor6 \"Mch
aHackec! ClypeasleT.

Oablopocla

58%

ClypcaylcT TnynophyTa Yaclakr - Ha abopanHoj cTpaHu y AUCTasHOM [eny Henap-
HOr MHTepambynakpa, 6nmxe ambuTycy, Hanasn ce nepgopaynja BenndmHe 4 NTT Koja
HMje MPaBUAHOT OKPYrnor o6amKa, BEpOBaTHO NOTMYE Of HEKOT MyXa npejaTtopa.

ClypeanleT olwponenTMJcheHn - Ha abopanHoj cTpaHu yo4aBajy ce BeOMa CUTHE
nepgopaymnje okpyrnor o6nmka, BenmunHe o 1 T T, Koje ce Hanase 6Mxe ambuTycy ca
NeBe M flecHe cTpaHe /by Type. BepoBaTHO cy HacTane AejcTBOM cyHhepa Yjoa.

ClypeaHlcrpen(aclac(ylw Peron-OanChlcr - Ha abopanHoj cTpaHW yo4eHe cy 6uo-
TWUKe MoBpefe y BuAy nepopaumja wbywtype BenmunHe o4 0,3-2 T1.

ClypeallleT .ueguen/ar Vacda8r - Ha abopanHoj cTpaHu /byl Type Hanase ce 6UoTnY-
Ke nospefe y Bugy nepgopaumja wywtype. OTBOpPU Cy OKPYraor 06aMKa, BeMMUUHE 0f
0,2-2,5 TT, BepoBaTHO HacTanu Hanmaguma nyxeea npegatopa (ConuH, Mahca) Koju cy
yecTn y bageHCkMm ceaumeHTuma bocHe m Cpbuje. MocToje n nepdopaumnje Koje cy
OBafiHOT 06/1MKa 1 KpynHuje cy (4-6 TT), a BepoBaTHO Cy MocneAula Hamaja HeKor pa-
Ka. Hajsuwe ux nma y 61M3nHM anekca, Maga ux nma u Ha 0cTanoj NoBpPWKHK abopanHe
CTpaHe. Ha opanHOj cTpaHu youaBa Ce jeaHa oKpyrna nepdopauuja seanumHe 1 1T.

Clypea$leT angulaCux YacJax/ - Ha abopanHoj cTpaHu Hanase ce BEIMKU 6poj Beo-
Ma KpynHux nepdopaynja /bylwitype okpyrnor o6numka, senmymHe 1-6 7T, Koje notuyy
of nyxesa npegatopa (Tab6. IV, cn. 1). Hema npaBuaHOCTU Y kMXOBOM pacrnopegy, anu
Ce MOXE YyOouuTU Aa UX uma Mo Lenoj noBpwnHU abopanHe cTpaHe.

ClypcaHleT Tajocchm Boyjxalo - Ha abopanHOj CTpaHu /bylWIType you/buBe Cy
OKpyrne nepgopaumnje Koje cy Beoma cutHe 1/10 T T, W jefHa KpPynHuja BENNYNHE 2 TT.
OBM CMTHWM OTBOPWM BepOBATHO MOTWUYY of cyHNhepa Yloa. Ha npefwem feny /bywType,
youaBajy ce 6MOTUYKe MOBpefe y BuAy 3ape3a Koje BepOBaTHO MOTMYy of pakoBa - Clr-
npecha (Ta6. I, cn. 3).

ClypeaH(cr TaTT l,0vj8alo - Ha aBa npuMmepka oBe BpcTe Ha abopasHoj CTpaHu
Hanasu ce Mo jegHa 6MOTMYKa NoBpeaa y 06Ky OKpyrne nepgopaymje. Ha jedHoM 0TBOp je
BefMunHe 1,5T T 1 Hanasu ce Ha NOpuUgepHOj 30HU NpeaHer HenapHor ambynakpa, 40K je Ha

Apyrom oTBOp 4 TT, a Hajnasu Ce y CpeAullbeM [eny 3aAwer napHor nHTepambynakpa.
OTBOp je ay60K. 3a 06e nepthopaunje ce npeTnocTaB/ba ga NOTMUY OA NY>XKeBa npegaropa.

Clypean(er acclLlyjH PoTtel - Ha abopanHoj cTpaHu youaBajy ce 6M0OTUUYKe NoBpese
y 06/1IMKY NpaBUMHUX OKPYrAnx nepgopaynja senuunHe og 0,7-1 w T n gy6boke cy, a uma



M KPYMHUjUX OBaJHUX OTBOpa Yuja BenuuuHa mge og 2,5 go 3,5 Tw. CutHuje nepdo-
pauuje cy BepoBaTHO nocneguua Hanaga cyHhepa, 3a KpynHuje nepdopaumje ce npeTno-
CTaB/ba Aa Cy MocieAMLia Hanaja nyxeea npegaTopa.

ClypeaXXer (urti/vH PhLU jppj - Ha abopanHoj cTpaHu /byl Type Hanase ce 6MoTuy-
Ke moBpede y BuAYy OKpyraux nepgopauuja BennuumHe of 1-3 Tw, Koje cy HacTane
Hanaguma nyxesa npegartopa.

MAPA3NTU3AM

O nojasu mapasuTu3Ma Ce MOXe FoBOPUTU CaMO YCNOBHO jep Ce 3a WU3BECHE Hen-
paBWUIHOCTU M aHOMaNuje Koje Cy 3anaxeHe Ha CKeneTy ABejy BpCTa, NPeTnocTas/ba ja cy
nocnefuua fejcTea napasuTa.

Ha Bpctu ClypeuHler pyraTtMaHx MJchelln, y npokcMmanHum genosuma ambynaka-
pa KOHCTAaTOBAHO je HeMpaBWMIHO CYyXaBatbe MOPUPEPHUX U WHTEPNOpUPEpHUX 30HA
(Tab. 1V, cn. 2), Koje moxe 6UTK nocneguua napasnTuama, mefyTum 0 KOjuM napasmTu-
Ma je pedy TeTTTKO je pehu, jep cy napasuTun Koju Hanajajy jexese 6pojHM (Cnopo3oe, UH-
tGhy3opuje, umpunegnje, Konenogu...).

bunotnyke nospege

(Bw«c claTa8e$) I'Iapa3|A_T|/|3aM
33% (Para.ujHkrm)
7%

Cn.3 MpoueHTyanHa 3acTyn/beHOCT enubunose,
61OTMYKMX NOoBpeda W napasuMTu3Ma Ha
ckeneTy Clypea$(er-a.

pljr. 3. KaHox ol ep/bwas, HoHc Jatajaek
a<l paraslL3t on Clypca/lcT 6kelelon.

Ennbéunosa
(Ep/b1os1s)
60%

Ha Bpctn Clypcaulcr reklld \Yn~h( youaBa ce gedopmaumja Koja ce OfHOCKU Ha
[lecHW geo abopanHe cTpaHe /bYW Type Koja je NPUMETHO HuXa of nese cTpaHe. OBakBsa
fethopamalumja BepoBaTHO MOTMYe Of HEKOT NapasuTa.

3AK/bYYAK

Ha ckenetuma Clypea$ler-& n3 cpefhOMMOLEHCKUX cefuMeHaTa BocHe u Cpbuje
3anaxxeHe Cy yecTe nojaBe ennbmose, 6MOTUUKUX NoBpeda M napasutmsama. OBU OAHOCK
Cy npoy4aBaHW Ha BenMKOM 6pojy BpcTa. Hajuewhun ofHOC KOju je 3amaKeH Ha Mnpoy-
YyaBaHUM npumMmepumma je ennbuosa, a HajsacTyn/beHnju ennbuoHTn Clypean/er-a cy 6pu-
030e. MNMopep 6pno3oa Ha wbywTypama Clypealller-a ngeHTudurKoBaHe cy n WKo/bKe - O3-
Tea, Pec(en, nyxesu, upBu. CBOjUM MaCUMBHWM CKeneTMMa, NOCEBHO paBHOM OpasHOM
cTpaHoM, Clypea$ler-u cy mocTMOpPTasHO BeoMa A06PO MOCAYXWIM Kao MOA/0ra 3a Xu-
BOT APYrMM OpraHu3Muma Koju Cy XXWBenu y 3ajefHnumn ca wuma. Clypeas(er-u cy 6unu



HamaflaHW W of CTpaHe pa3HNx npegatopa. MpoyyaBatkbem 06/1MKa, AMMEH3Mja U pacno-
pefa noBpejda Koje Cy npejaTtopu HaHenu, 3ak/by4yeHo je fa cy UX MPOy3poOKOBaaM Haj-
yetrthe nyxesu (Conuw, LWWca), 3aTum pakosu (CJTpecha) n cyHhepu (\Hoa). Mapasu-
Th3aM je NAeHTUPUKOBAH CamMO KOJ [Be BPCTe, anu je Hemoryhe pehu o KOjuM napasuTu-
Ma je pey, Maja ce 3Ha fa cy Hajuyewhn napasutn jexxesa (ClypeaH(er-a) 6unm cnoposoe,
Konenoau, unpuneaunje, Hdysopuje.

CBMu [0 cafla MAeHTU(NKOBaHM ogHOcK m3mehy ClypeaKer-a M opraHusama Koju cy
ra Hace/bBaiy MOCTMOPTANHO a ca KojuMa je XXMBEO Yy 3ajefHULMN Y NpeHace/beHOM MNpuUo-
6ascCKOM pervoHy, A0BOAe A0 3aK/byuka Aa je 6op6a 3a XXMBOTHM NPOCTOP W OMCTaHakK
6una Beoma m3paxeHa.
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TRACES OF EPIBIOSIS, PREDACITY AND PARASITISM
ON CLYPEASTER (ECffINOIDEA) SKELETONS

by
Marina Dimic*

This work discusses relationships of the echinoid genus Clypeastei and the organisms which lived in or
upon it. The studied 37 species and 2 subspecies of Clypeaster are from Middle Miocene sedimentary rocks of
Bosnia and Serbia. Most of the examined specimens bear traces of epibiosis, parasitism and biotic damages.

Key words: Clypeaster, epibiosis, biotic damage, parasitism, Middle Miocene, Bosnia, Serbia.
INTRODUCTION

Relationships between Clypeaster and its tenant organisms has been studied by many
paleontologists: Vadasz (1915), Mortensen (1948), Moore (1966), Mitrovic-Petro-
vic & Urosevic-Dacic (1962), Mitrovic-Petrovic (1964. 1966, 1969, 1972, 1980,
1981, 1984), Marcopoulou-Diacantoni (1973, 1979, 1985) only on a small number
of specimens. The numerosity of specimens for this study was greater and descriptions of
the relationships are more detailed.

Relationships between the studied Clypeaster species and other organisms living in
close association are varied: epibiosis, biotic damages, parasitism (Fig. 3). The common-
est relationship is epibiosis, or use of one organisms only as living places by other orga-
nisms. A host animal was dead before being inhabited. The commonest epibionts of the
studied clypeasters were bryozoans. Upon clypeaster tests from Middle Miocene rocks of
Bosnia and Serbia, bryozoans formed larger or smaller colonies on both aboral and oral
surfaces. This indicates that the animal was tenanted only after its death, because a cly-
peaster lived attached by its oral surface to the substrate or more or less burrowed, thus
being untenable when alive. Also, clypeasters had dense bristly spines leading no room
for bryozoan tenancy. Besides bryozoans, clypeaster tests were inhabited by other organ-
isms associated with it in the overpopulated littoral region, viz.: pelecypods (Ostrea,
Pecten), gastropods, worms.

* Geoinstitute, Rovinjska 12, 11000 Belgrade.



Clypeaster tests also showed biotic damages, in the form of circular, varisized, per-
forations drilled by predatory gastropods (Natica, Corns) which lived associated with cly-
peasters. Some of perforations were quite large, oval, probably made by some of crusta-
ceans.

Parasitism was noted only on two specimens, but the parasite could not be identi-
fied.

EPIBIOSIS

Epibiosis was the commonest form of relationship between Clypeaster and other or-
ganisms. Among the tenants, the most frequent were colonies of bryozoans which varied
in size and configuration, followed by pelecypods, gastropods, worms.

The numerical ratio of epibionts is shown in the diagram (Fig. 1).

Epibiosis is noted on 22 specimens of various Clypeaster species:

Clypeaster zambonii Lovisato. A sinuous worm tube at anterior margin of the abo-
ral test surface. The oral surface of the test is almost covered by bryozoan colonies
which are the densest in the area of infundibulum and ambulacral furrows. Colonies are
formed by Calpensia gracilis (Reuss) (PI. 1, Fig. 1).

Clypeaster pyramidalis Michelin. Skeletal remains of different marine organisms
(pelecypods, gastropods, bryozoans) which lived associated with Clypeaster cover its oral
surface.

Clypeaster pyramidalis Michelin. Large worm tubes and a gastropod skeletal re-
main are visible between right anterior and posterior even ambulacra on the aboral sur-
face (PI. I. Fig. 2).

Clypeaster sardiniensis Cotteau. A numerosity of bryozoan colonies in the area of
distal ambulacrum and interambulacrum on the aboral test surface. The largest colonies
are between posterior even ambulacra (Pl. 1lI, Fig. 3) nearer to ambitus. A gastropod
skeletal remain is visible between posterior even ambulacral furrow on the oral surface.

Clypeaster sardiniensis Cotteau. Ostrean valves attached to the aboral surface in
the area extending from the odd and posterior even ambulacra. The oral surface also
bears ostreae, one near the anterior ambulacral furrow and others scattered all over the
aboral surface. Spiral worm tubes cover ostrea (Pl. I, Fig. 3).

Clypeaster tauricus Desor. Several bryozoan colonies are formed in middle and
distal areas of the anterior left interambulacrum, in the middle of posterior left ambula-
crum, and in perforate area of the anterior left ambulacrum, on the aboral test surface.
All colonies are formed by Onychocella angulosa (Reuss) (Pl I, Fig. 4).

Clypeaster santarosae Lovisato. A fragment of Pecten valve on the oral test sur-
face (PI. I, Fig. 5).

Clypeaster danubicus Vadasz. Bryozoan colonies on either surface of the test. Large
colonies are in the right even ambulacrum and between anterior and posterior left even am-
bulacra, and smaller colonies are on the rest of the aboral surface. On the oral surface, a col-
ony right of anus and bryozoan coats fomied by Calpensia gracilis (Reuss) in the area of
infundibulum (PI. I, Fig. 6). The largest bryozoan colony on the aboral surface, in the area of
anterior and posterior left even ambulacra, is formed by Umbonula endlicheri (Reuss).



Clypeaster angulatus VVadasz. A bryozoan colony of Calpensia gracilis (Reuss) is
visible in distal area of the anterior right even ambulacrum on the aboral surface. An-
other colony of Umbonvla endlicheri (Reuss) covers the area of completely destroyed
apex (PL. I, Fig. 7). Small bryozoan colonies and a gastropod cast are visible along am-
bulacral furrows on the oral surface.

Clypeaster scillae Desmoulins. Small bryozoan colonies, predominantly in ambitus,
are noticable on the aboral surface. A worm cast shows near the anterior odd ambula-
crum. Somewhat bigger bryozoans are scattered all over the oral surface. The colonies
are formed of Onychocella angulosa (Reuss).

Clypeaster turritus Phillippi. A skeletal worm remain is located between the ante-
rior odd and right even ambulacra on the aboral surface.

Clypeaster reidii Wright. Several minor bryozoan colonies are discerned in distal
parts of the anterior and posterior left ambulacra, and a minor colony in distal part of the
posterior left ambulacrum on the aboral surface. All colonies are formed of Schizoporella
tetragona (Reuss). The oral surface bears small bryozoan colonies in the area of posteri-
or even ambulacral furrows, and a part of ostrean skeleton in the left half of the test (PI.
I, Figs. 1, 2).

Clypeaster gregoryi Lambert. A bryozoan colony of Schizoporella tetragona
(Reuss) shows in infundibulum and anterior odd ambulacral furrow on the aboral surfa-
ce; there is a cast of a small gastropod near the anus.

Clypeaster grandiflorus Bronn. Two ostreae fixed onto aboral surface, one over
distal end of the left even ambulacrum, and the other posteriorly on the test. A bryozoan
colony near anus on the oral surface.

Clypeaster crassicostatus Agassiz. Large bryozoan colonies of Onychocella angulosa
(Reuss) are visible on either surface of the with granulation destroyed in places.

Clypeaster myriophyma Vadasz. Aboral test surface bears skeletons of pelecypods,
worms, and a small gastropod. Worms are accumulated all over the aboral test surface,
differ in shape (straight, spiral), and are abundant. The oral surface of the test bears fos-
sil worm remains in the area of odd and posterior right even ambulacral furrows. Small
bryozoan colonies are scattered all over the oral surface.

Clypeaster olisiponensis Michelin. A shell valve shows below the right even am-
bulacrum, nearer to ambitus, on the aboral test surface. There also are bryozoan colonies
of Schizoporella tetragona (Reuss). A large colony is located between the odd and ante-
rior right even ambulacral furrows on the oral surface.

Clypeaster pentadactylus Peron-Gauthier. Large bryozoan colonies, numerous
anteriorly of the posteror left even ambulacrum, on aboral surface. A small gastropod is
fixed between the odd and anterior even ambulacra. A bryozoan colony in the anterior
even ambulacral furrow on the oral surface.

Clypcaster sequenzai Vadasz. Large bryozoan colonies of Onychocella angulosa
(Reuss) cover posterior area of even ambulacrum and interambulacrum on the aboral
surface. The oral surface bears minor colonies near the anus and ambulacral furrows,
which could not be identified.

Clypeaster majocchii Lovisato. A S shaped cast probably of a worm is visible on
posterior left even ambulacrum on the aboral surface (Pl 1l, Fig. 4).



Clypeaster altus Klein. Skeletal remains of indetermined worms on either surface of
the test.

Clypeaster altieostatus Michelin. A pelecypod skeletal remain between the anterior
odd and anterior left even ambulacral furrows on the oral surface.

BIOTIC DAMAGES

All biotic damages are perforations varying in size and shape, drilled by predators,
dominantly gastropods {Corns, Natica), and crustaceans (Cirripedia) and sponges ( Vion).

The numerical ratio of predators is shown in Fig. 2.

Biotic damages are noted in ten species:

Clypeaster danubicus Vadasz. Two larger oval, 3 mm and 4 mm, test perforations
in posterior right ambulacral area on the aboral surface (PI. 1ll, Figs. 1, 2), probably
caused by a crustacean. There also are smaller circular perforations of 1.5 mm and 2 mm-
on the same surface made by predatory gastropods (Corns, Natica) which were common
in coastal regions of the Middle Miocene.

Clypeaster myriophyma Vadasz. A circular perforation of 4 mm distally on the odd
interambulacrum, nearer to ambitus, on the aboral surface, was probably made by a
predatory gastropod.

Clypeaster olisiponensis Michelin. Very small circular perforations, to 1 mm in
size, nearer to ambitus on both left and right test sides on the aboral surface were proba-
bly left by sponge Vion.

Clypeaster pentadactylus Peron-Gauthier. Biotic damages are test perforations of
0.3 to 2 mm on the aboral surface.

Clypeaster sequenzai Vadasz. Perforations on the aboral surface are circular, 0.2 to
2.5 mm in size, probably made by attacks of gastropods (Corns, Natica) which are abun-
dant in Badenian rocks of Bosnia and Serbia. Larger (4-6 mm) oval perforations, pro-
bably inflicted by a crustacean, on the aboral surface, are densest near apex. A single
round perforation of 1 mm is notable on the oral surface.

Clypeaster angulatus Vadasz. Plenty of large round, 1-6 mm, perforations on the
aboral test surface drilled by predatory gastropods (Pl. 1V, Fig. 1). There is no regularity
in their distribution all over the aboral surface.

Clypeaster majocchii Lovisalo. Very small, 1/10 mm, and a larger, 2 mm, perforati-
ons on the aboral surface. The small ones were probably made by Vioa. Anteriorly on the
test, biotic damages look like notches, probably scraped by Cirripedia crustaceans (PI. 111, Fig. 3).

Clypeaster manini Lovisato. Two specimens of this species have one round perfo-
ration each. One perforation is 1.5 mm, in perforate area of the anterior odd ambulacrum,
and the other of 4 mm in central area of the posterior even interambulacrum. The latter
perforation is deep. Both were probably made by predatory gastropods.

Clypeaster acclivis Pomel. Biotic damages in the form of regular round (0.7 to 1 mm)
deep, or larger (2.5 to 3.5 mm) oval perforations on the aboral surface are probably caused
by gastropods.

Clypeaster turritus Phillippi. Aboral test surface is biotically damaged in the form
of round perforations, 1-3 mm in size, inflicted by predatory gastropod attacks.



PARASITISM

The term parasitism is provisionally used, because certain irregularities and anomalies,
observed on skeletons of two species, are supposed to be consequences of parasite actions.

On the species Clypeasterpyramidalis Michelin, irregular narrowing of perforate and
interperforate regions is noted in proximal ambulacral areas (Pl. 1V, Fig. 2), which could be a
result of parasitism. The responsible parasite could hardly be identified, because echinoids are
attacked by various parasites (Sporozoa, Infusoria, Cinipedia, Copepoda).

The species Clypeaster reidii Wright is deformed in having the right aboral half of
the test notably lower than the left half. This deformation is a likely consequence of a
parasite action.

CONCLUSION

Skeletons of Clypeaster from Middle Miocene sedimentary rocks of Bosnia and Serbia
frequently exhibit epibiosis, biotic damages, and parasitism. These relationships are studied on
a large number of species. Epibiosis is the commonest relationship in the studied specimens,
and the commonest tenants of clypeasters are bryozoans. Other tenants upon clypeaster tests
are pelecypods (Ostrea, Pecteri), gastropods, and worms. Massive skeleton, particularly the flat
oral surface, of Clypeaster served well as the substrate to other organisms which lived associ-
ated with them. Clypeasters were attacked by different predators. Shapes, sizes and configura-
tion of damages inflicted by predators indicate prevailingly gastropods (Corns, Natica), and
subordinately crustaceans (Cinipedia) and sponges (Vioa). Parasitism is recognized only with
two species, but the parasites could not be identified; the commonest parasites of echinoids
(Clypeaster) were Sporozoa, Copepoda, Cirripedia, Infusoria.

All of the identified relationships between Clypeaster and the organisms tenenting
them post-mortem, with which they lived in association in an overpopulated coastal re-
gion, lead to the conclusion that the struggle for living space and survival was notable.

Translated by D. Mijo vie-Pilie
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TAB.HA | PLATE

Gn. 1 Bpno3ojcKa KonoHuja Calpensia gracilis (Reuss) na Bpc-m Clypeaster zambonii
Lovisato, X4,5.

Fig. 1. Bryozoan colony of Calpensia gracilis (Reuss) upon Clypeaster zambonii
Lovisato, Magn. X4.5.

Cji. 2. 11,cBiinne npBa h cKejieTHH oeraTaK nyx<a, Ha BpcTH Clypeaster pyramidalis
Michelin, X3,5.

Fig. 2. Worm tubes and skeletal gastropod remain on Clypeaster pyramidalis M ichelin,
Magn. X3.5.

Cji. 3. CrorpajiHo yBHjeHe ucb'ihhc upBa, y oSjiacra aMdwryca Ha BpcTH Clypeaster
sardiniensis C otteau, X4.

Fig. 3. Spiral worm tubes in ambitus area on Clypeaster sardiniensis C otteau, Magn. X4.

Cji. 4.  BpMO030jcKa KQJioHHja Onychocella angulosa (Reuss) Ha Bpcrn Clypeaster tauricus
Desor, X3.

Fig. 4. Bryozoan colony of Onychocella angulosa (Reuss) on Clypeaster tauricus
Desor, Magn. X3.

Cji. 5. KanaK Pecten- a, Ha opajiHoj crpaHH Bpcre Clypeaster santarosae Lovisato, X9.
Fig. 5. Pecten valve on Clypeaster santarosae Lovisato oral surface, Magn. X9.

Cji.s . Epno3ojcKa kouioHHja Calpensia gracilis (Reuss) Ha BpcTH Clypeaster danubicus

Vadasz, X6.

Fig. 6. Bryozoan colony of Calpensia gracilis (Reuss) on Clypeaster danubicus V adasz,
Magn. X6.

Cji. 7. Bpno3ojcKa KQlioHHja Umbonula endlicheri (Reuss) Ha Bpcra Clypeaster angulatus
Vadasz, X5.

Fig. 7. Bryozoan colony of Umbonula endlicheri (Reuss) on Clypeaster angulatus
Vadasz, Magn. X5.
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TAB.UA Il PLATE

Ostrea, Ha a6opajiHoj crpaHH BpcTe Clypeaster reidii W right, X1,5.

Ostrea upon Clypeaster reidii W right aboral surface, Magn. X1.5.

EpHO030jcKa KojioHHja Schizoporella tetragona (Reuss) Ha BpcTH Clypeaster reidii
W right, X3,5.

Bryozoan colony of Schizoporella tetragona (Reuss) on Clypeaster reidii W right,
Magn. X3.5.

BpHO030jcKa KojioHHja Calpensia gracilis (Reuss), Ha BpcTH Clypeaster sardiniensis

Cotteau, X8.
Bryozoan colony of Calpensia gracilis (Reuss) on Clypeaster sardiniensis Cot-

teau, Magn. X8.

OTHcaK upBa h Ghoth’ikc rioBpejte Ha 3a;ui>cM aMSyjiaxpy Bpcre Clypeaster majoc-
chii Lovisato, X4.

Worm cast and biotic damages on Clypeaster majocchii Lovisato, Magn. X4.

TAEJIA 11l PLATE

Clypeaster danubicus Vadasz - aGopajma crpaHa, ca nojaBOM emi6H03e H 6ho-

thikhm noBpesaMa, XI.
Clypeaster danubicus Vadasz aboral view showing epibiosis and biotic damages,

Magn. XI.

Bmothikc noBpejte h 6pno3ojcKa KojioHHja Umbonula endlicheri (Reuss), Ha 3aa-
HeMnecHOM aM6yjiaKpy BpcTe Clypeaster danubicus Vadasz, X4 .

Biotic damages and bryozoan colony of Umbonula endlicheri (Reuss) on poste-
rior right ambulacrum of Clypeaster danubicus V adasz, Magn. X4.

FiIHOTHgKe noBpefie Ha a6opaliHoj crpaHH JByurrype Clypeaster majocchii Lovi-
sato, X3,5.

Biotic damages on aboral surface of Clypeaster majocchii Lovisato, Magn. X3.5.

TAKIJIA IV PLATE

BHOTHiKe noBpe”e Ha aSopajiHoj CTpaHH Bpcre Clypeaster angulatus Vadasz,
X1,5.

Biotic damages on aboral surface of Clypeaster angulatus \ adasz, Magn. X1.5.
JHecjiopMannja nopH(})epHe HHHTepnopH(})epHe 30He HaspctH Clypeaster pyramidalis
Michelin , Kao nocjiejjmja napaiMTH3VA X2.

Deformation of perforate and imperforate areas on Clypeaster pyramidalis
Michelin as a consequence of parasitism, Magn. X2.
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