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YfIK 551.763.12/.31:563.95(611) OpnrHHajiHH Hay*iHH pajt

IHAJIEOHTOJIOrHJA - PALEONTOLOGIE

KPEfIHH ECHINOIDEA H3 OBJIACTH DJEBEL DJERISSA
(HEHTPAJIHH TYHHC)

QA

JoBaHKe MHTpOBHhI-1leTpOBHh*

Y pany cy npiiKa3aHH pe'jyjiTaTn npoy'iaBaiLa 30HpKe exHHHna H3 Kpej(HHX cejiHMeiiaTa uiHpe OKOJiHHe
Djebel Djerissa y neHTpajiiioM TyHHcy. HjjenTHcfiHKOBano je yKynHo 17 Bpcra Koje yKa3yjy Ha 6apeMCKYy, aiiT-
cKy, aji6cKy h ueHOMaHCKYV crapocr cejiHMenaTa. JJaTe cy ctioTorpacfjiije Kao h perHcrap cbhx HjeHTH({)HKoBaiiHX
Bpcra. <I>ayth je o6pat)eHa ca CHtrreMaTCKor, crpararpacJicKor h najieoeKojiouiKor cTaHOBHLIiTa.

Ki.vi«e peiH: Echinoidea, TyHHc, Kpejia, cncreMaTHKa, CTpaTHi pai|nija, IlajieoeKOjiorHja
YBOJI

A. rpy6Hh, npoc[)ecop PyflapcKO-reojioniKor c{)aKyjrreTa y Beorpal/iy je npHJiHKOM
CBojnx reojionikKnx HCTpaacHBaita y o6jiacTH Djebel Djerissa 1965. h 1970. rofl[HHe 3a
noTpe6e pyjiHHKa rBO*"a y Toj o6jiacTH, caKynno BeoMa 6oraTy h jiocTa no6po o'iyBany
36npKy Kpejjnnx Echinoidea. Taj MaTepnjaji mh je ycTynno Ha o6pajjy, Ha rieMy My obom
npnjiHKOM cpjja'ino 3axBalbyjeM.

lpejiHMHHapHy HjjeiiTHcjiHKanHjy oBe 36npKe caM ypajjHJia 3a noTpe6e clyjuija Djebel
Djerisse (TyHHc) HHjncy ayTopn Jankovi¢ i Grubi¢ (1966) h Grubi¢ i Petrovi¢ (1970).

Y Me~yBpeMeHy, 36npKa je j*TajoHO npoygeHa, noKa3alio c$ jja je ojj 3Hanaja 3a
pemaBaite cTpaTHrpacJjcKHX npo6jieMa, Kao h 3a najieoeKojiomKy nirrepiipeTanHjy.

ExHHHfICKy c|)ayHy TyHHca npoyHaBajiH cy Pervinquiere (1903), Castany (1951;
H3 Zaghbib-Turki, 1975), Burollet (1956), a y nocjiejtite BpeMe Zaghbib-Turki
(1975,1989) HSmith and Zaghib-Turki (1985).

Burollet (1956) y CTyjtnjH nocBeheHoj CTpaTHrpacj)HjH H,eHTpajiHor TyHiica y ojtejb-
Ky Kojn ce ojjhoch Ha j(oiby Kpejiy noMHii>e jioKajiHTeT Djebel Dijerissa, ajiH y OKBHpy
cj)ayne Kojy HHTHpa He HaBojiH npncycTBO Echinoidea. Exhhhjic noMHibe y jjpvriiM jioKa-
jiHTeTHMa (Djebel Mrhila, Dj. Rbeiba) ajiH HeMa hh jejuie sajejinn’iKe BpcTe ca HamoM
36npKOM. y ropiboj Kpej(H (itetHOMaH—FypoH) jeaceBH cy ‘'iecTH y cj)opManHjn Zebbag aliH
hh OBjie He iioMiin»y BpcTe H3 Harne 36iipKe.

* Hhethtvt 3a perHOHajiHy reojiornjy h najieOHTOJiOrHjy PvjjapcKo-reojiouiKor cjjaKyjrreTa YHHBep3H-
TeTay Eeorpajiy. KaMeiiH'iKa 6, Eeorpa,i.
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PaflOBH Zaghbib-Turki ce ofl[Hoce npBeHCTBeHO Ha Kpejine exHHM/(e ijeHTpajmor Ty-
HHca, npn geMy je noceSHa na*H.a nocBeheHa cHCTCMa'nmii, naJieoSnoMeTpHjH h najieo-
eKOJiorajH. HajoGHMHHjn h HajcBecTpaHHjn je pafl H3 1975. roflHHe y KOMe je o6pal>eHa
exHHHHCKa r{iayiia anTCKe, nenoMancKe, TypoHCKe h ceHOHCKe CTapocTH. MHeHTHCI)HKO-
BaHO je yKynHO 49 Bpcira H3 neT JioKajiHTeTa. MHTepecairnio je, MeljyTHM, j(a obhm pa-
flOM HHje o6yxBaheH JioKaJiHTeT Djebel Djerissa (naKO ce HalJia3H y ijeHTpaJiHOM TyHHcy).
YnpaBO OBa ’inihenHua, Kao h HHH>eHHHa fla ce ofl 17 HfleHTHJ)HKOBaHHX BpcTa H3 Djebel
Djerissa-e caMO jeflHa (Toxaster collegnei Sismonda) HOMHibe y paflOBHMa Kojn ce ofl-
Hoce Ha KpeflHe exHHHfle HeHTpajiHor TyHHca, HaBejia Hac je Ha 3aKJbynaK fla oBy 36npKy
Tpeb6a obpaflHTH.

TejKHiirre paflaje Ha CHCTeMATCKOM cTpanuparJicKOM h najieoeKOJiouiKOM acneKTy.

KPATAK TEOrPAOCKH H rEOJIOMIKH nPHKA3 TEPEHA

lljiaHHHa Djebel Djerissa ce Hajia3H y iieHTpaJiHOM flejiy Tyimca y OKBHpy njiaHHH -
CKe 30He no3HaTe nofl hmchom "TyHHCKH AT Jiac™.

Y Mopcl)oJiomkomM norjiefly HMa H3rjiefl npaBHiJiHe floMme (Kyne) Koja floMHHHpa Hafl
o6jihxh>hm TepeHOM Kojn je nn* n n 3apaBH.eH. llpaBHJiHa Mopcroliouika cl)opMa OBe
njiaHHHe je HapyuieHa BHUieroflHUHtoM eKciuioaTanHjoM rBO*ha-

rio noflaHHMa Grubi¢ i Petrovi¢ (1970) Djebel Djerissa npeflcTaBJba je3rpo xeMH-
6paxHaHTHKJiHHaJie. Je3rpo 6paxncjiopMe je H3rpal)eHo ofl pa3JiH’iHTHX cefl[HMeHaTa 6a-
peMCKe h anTCKe CTapocTH. Ha KpHJiiiMa Te CTpyKType OTKpHBeii je KOHTHHyaJiHH HH3
ceflHMeHaTa ofl aji6a flo cpeflu.er eoi*eHa.

Exhhh/(h cy caKyiidi.eHH H3 pa3JiHHHTHX HHBoa h yKa3yjy Ha anTCKYy, aJiécKy h ueno-
MaHCKy cTapocT cefl[HMeHaTa. CaMO jeflHa BpcTa (Epiaster toxasteroides Poretzkaja and
Lobatcheva) noraHe joui H3 ropH.er 6apeMa h HacTaBJba cBojy er3HCTeHi;Hjy Kpo3 flo-
HH anT.

Ha reojiouiKOM CTy6y Djebel Djerissa-e (cji. 1) 3a BehHHy BpcTa 6hjio je Moryhe
03H3HHTH TaHiio MecTO HajiacKa y CTy6y. CeflHMeHTii neHOMancKe cTapocTH HHcy 06yx-
BaheiiH obhm CTy6oM. Ohh ce Hajia3e bhcoko H3Hafl cTy6a y o6jiacTH Fadjet Toneur. To
ce TaKolje oflHOCH h Ha HeKe aJi6cKe BpcTe Koje ce Hajia3e bhcoko Y CTy6y y npeflejiy
Djebel Slata.

CnncaK HfleHTHc|)HKOBaHHX BpcTa ca na3iia’ieiilOM cTapouihy npHKa3aH je Ha Ta6ejiH 1.

H3 HaBefleHor cnncKa ce BHfH fla je Haj6pojmija ajiécKa cf)ayna. Ofl 17 BpcTa, 7 je
HCKJbyHHBo aji6cKHX, flOK ce fiBe cpehy h'y aji6y h y n;eiioMaHy. Anry npnnafla uiecT BpcTa ofl
Kojnx ce jeflHa cpehe h y 6apeMy h y aury. Hckji“hhbo 3a HenoMan cy Be3aHe caMO flBe
BpcTe.

no noflaii,HMa Grubi¢ i Petrovi¢ (1970), reojiouiKH cTy6 Djebel Djerissa-e ce MO*e
noflejurray Tpn flejia npeMa JioKajiHoj jiHTOcipaTHipacJjcKoj TepMHHOJionijH (cji. 1):

1. JloibH fleo (floibH h cpeflibH flejioBH cepnje Jl);

2. Kpenibaiui cpefliber flejia (cepnja ™ h H);

3. TopibH fleo (cepnja B h A).

J],ajbe ce HaBOflH fla cy 6pojHH ayTopH, Kojn cy npoyHaBajiH oBaj TepeH, cMaTpajiH
fla CBa TpH HaBefleHa HliaHa npHnaflajy anTy. PaflH npoBepe cTapocTH, Tpy6Hh je caKy-
nno 6oraT nalieoHTOJiouiKH MaTepnjaJi y OKBHpy Kora je caKynjbeHa h exHHHfICKa 36np-
Ka, Koja je npeflMeT 0BOr pafla. noKa3ajio ce fla cy ynpaBO exHHHfIH oflHrpaJiH 3iiaHajny
yjiory 3a cipa iHrpacrck O pauiHJiaibaBaibe.
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Epiaster distinctu.i d'Orbigny
Holaster loevis Agassiz

Echinoconus castanea d’Orbigny
Washiaster bravoensis (Btise)

Ao

Hemidiadema rugosum Agassiz

Toxaster subcylindricus d'Orbigny
Toxaster collegnei Sismonda
7 mfl

Heteraster zirzcenzis Szoreny

Epiaster polygonus d'Orbigny

Epiaster toxasteroides Poretzkaja & Lobatcheva

----- Epiaster taxasteroides

EZE3

jianopnn KpeMii,ai;H neinnapH Fe
marl limestone  sandstone

Cji. 1 reoJiouiKH cry6 Djebel Djerissa (no A. Tpy6Hhy). Oinageno je Ta'iiio Mecro HajiacKa nojeainoK Bpcra y cry6y.
Fig. 1. Geological column of Djebel Djerissa (after A. Grubi¢). Each species frnding is marked in the column.
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y i'opifiCM jjejiy cepaje B nat)ena je BpcTa Epiaster polygonus d'Orb. H3 ropH.er anTa
ajiH ce HCTa BpcTa jaBJba h y HHBoy A5. y HHBoy A4 cpehe ce BpcTa Heteraster zirzensis
Szor., a y HHBoy A" BpcTe Toxasater subcylindricus d'Orb. h Toxaster collegnei Sism.
Koje cy jorn yBeK anTCKe. IlpeMa TOMe cepnja B h cbh hhboh A6flo Aj npniiaflajy anTy.
TeK X0pH30HT AO C MHOro6pojlIHM KapaKTepHCTHHHHM aMOHHTHMa je H3 KliaH3ejcKOr
HHBoa fIOH.er alJi6a. rpaiiHny H3Me”y anTa h aji6a Tpe6a cTaBHTH nerjie H3Met)y a() h AQ.
Tabejia 1 CimcaK HfleitTH})HKOBaHHX Bpcra ca na tiia’ieiioM crapouihy.

Table 1. List of identified species and ages.

Ha3HB Bpcre EapeM Arrr Aji6 U,eHOMaH
Name Barremian Aptian Albian Cenomanian
Hemidiadema rugosum Ag. +
Echinoconus castanea d'Orb. +
Holaster loevis Ag . +
Toxaster collegnei Sism . +
Toxastei subcylindricus d'O rb. +
Epiastei ciassisimus D efr. +
Epiastei distinctus d'O rb. +
Epiasteijeanneti Coll. +
Epiastei polygonus d'Orb. +
Epiastei toxasteioides Poret. Lob. +
Heteiastei ziizensis Szor. +

Hemiastei adonesensis L or.
Hemiastei calvini C lark
Hemiastei minimus Des.
Hemiastei phiynus Des.
Hemiastei whitei (Clark) Lam.
Washitastei bravoensis (Bose)

+ o+ o+ o+ o+

+

noce6aH nposjiem je npejiCTaBJlbajio npoyTaBaibe jianopaija h JianopoBHTHX Kpe'iH,aKa
y KojHMa ce Hajia3e nyKOTHHe HcnyH>eHe niiicoM Koje ce Hajia3e y 30hh "ipancBepsajinor
pacejia” y jie*Hiiny epoj 2. Te CTeHe ce pa3JiHKyjy oji cbhx 0cTajmx, na ce 3a h>hx mhcjihjio
tom TepeHy cy 3ancTa OTKpHBeHH iiajfivfijLH /(cjiobh reojiouncor cTy6a Djebel Djerissa-e,
aliHje 6hjio neoiixojino to jiOKyMeHTOBami h najieoHTOJioiiikKH. riocjie ynopHor Tparaita Ha
TepeHy Fpy6nh je npoHamao jjejioBe nporf)HJia ca MHoro6pojHHM cjiparMeimiMa je>KeBa h 0p-
6HTQUIHHa y X0pH30HTY flj. Ms Heiirro bhhihx jiejioBa Jianopau,a h KpenitaKa ojjpefjena je Bpc-
Ta Epiaster toxasteroides Poret and Lob. Ha OCHOBy Tora noy3jiano m oxe j(a ce Ka*e
jja cejiHMeHTH y 30HH Jianopan,a h kpeniBaka ca rnncoM Yy nyKOTHHaMa y JiexHiiny 6poj 2
cnrypHO npHiiajjajv ropH>eM 6apeMy. Th jianopobhth h Kpe'iibaMKii hhboh Jie>Ke nciioji
pvjlHor xOpH30HTa h cBaKaKO npHiiaj(ajy cpejiinHM jjejioBHMa cepnje JT

Ha Taj HaHHH, xpOHOCTpaTHrpafl)CKa noj”ejia reoJiomKor cTy6a Moace ce pe3HMHpa-
th Ha cjiejiehn HaMHH:

Hh*h h cpejiH>H oTKpHBeHH jicjiobh cepnje  flo xopH30HTa m oj(i'OBapajy ropH.cM
6apeMy. 3a j(ecjiHHHTHBHy 0jiJiyKy BaacHa je cTapocT c}:ayHe H3 npo6e 1116 Koja jiokh
ncnojj pyji;e. Ako je OHa anTCKa onjja je jj, rpaiiHii,a 6apeM-anT h py«a je y anTy. Ha aca-
jioct, 4>ayHa H3 OBe npo6e HHje Morlia 6hth ca cHrypHomhy hj*eiithg>hkobaha 360r
nejjoBOjbiie 0*iyBaHOCTH.

ropibH jiejioBii cepnje 1, cepnje H h napacnpyjjnn Kpenibaun ojjroBapajy jioibcm amy.
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Cepnja B h cbh hhboh flo xopH30HTa a0 ojjroBapajy ropiLCM anTy.
Ag6h npnnaflajia jtoiteM aji6y (KJiaH3ejcKH hhbo)(cji. 1).

CKaoj noj™ejiH cTy6a Djebel Dijerissa.
NAJIEOHTO.HOUIKO-IIA.IEOEKO.)IOIIKA PASMATPAH>A
a. PerHCTap H;ieirni(])HKoilaiiH\ Bpc ra

YMecTO nalieOHTOJiIOUIKHX onnca Kojn cy jjoBpo no3HaTH, KakO y Hauioj TaKO h Y
cTpaHoj JiHTepaTypn, jjajeMO caMO perncTap HjienTH{)HKOBaHHX BpcTa ca nasna’ienoM
CHCTeMaTCKOM iipHnaj(iioiiihy, MecTOM HajiacKa h CTapomhy.

y pajiy je npHMeiteHa KJliacHcJ)HKaiiiHja Durham-a n capajiHHKa (1966).

CBe BpcTe cy f{)OTorpac})HcaHe h npHKa3aHe Ha Ta6ejiaMa y npHJiory.

pej* TEMNOPLEURIDA Mortensen
c))aM GLYPHOCIPIDAE Duncan
pojj Hemidiadema Agassiz
Hemidiadema rugosum Agassiz
Tabl, cji. 1, la, 16

1862-1867 Glyphocyphus rugosus (Ag.) Cott.- d'Orbigny A., cTp. 543, T a6.1128, cji. 16-22.
1966. Hemidiadema rugosum Ag.- Durham J. W and oth., ctp. 417, cji. 311a—4,

MecTo Hajiacka: Djebel Djerissa
CTapocT: anT.

peji HOLECTYPOIDEA Duncan
4)aMGALERITIDAE Gray
pojj Echinoconus Breynius

Echinoconus castanea d'Orbigny
Ta6.1, cji. 2, 2a, 26

1853-1860. Echinoconus castanea d'Orb.- d'Orbigny A., cTp. 503, Ta6. 990, cji. 1-5.
1872-1873. Echinoconus castanea d'Orb.- Pictet F., cTp. 191, Ta6. 14, cji. 1-10.

MecTo Haliacka: Djebel Djerissa
CTapocT: aji6.

pejtHOLASTEROIDA Durcham and Melville
4)aM. HOLASTERIDAE Pictet
pojj Holaster Agassiz

Holaster ioevis Agassiz
Tab6.1, cji. 4, 4a, 46, 4u;

1853-1860. Holaster loevis Ag.- d'Orbigny A., cTp. 83, Tas. 812, cji. 1-8.

MecTO HaliacKa: Djebel Djerissa
OrapocT: aji6.
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pefl SPATANGOIDA Claus
n.pen TOXASTERINA Fischer
4>aM TOXASTERIDAE Lambert
pojl Toxasater Agassiz

Toxaster eollegnei Sismonda
Ta6.1, cji. 3, 3a, 36, 3i;

1853-1860. Echinospatagus collegnei d'Orb.- d'Orbigny A., cTp. 169, Ta6. 846, cji. 1-6.

MecTO HajiacKa: Djebel Djerissa
CTapocT: anT

Toxaster subcylindricus d'Orbigny
Ta6. Il, ¢ji. 1, la, 16,1y

1853-1860. Ecliinospatagus subcylindricus d'O rb.- d'Orbigny A., cip. 166, Tas. 844, cji. 1-7.
MecTO HajiacKa: Djebel Djerissa

OrapocT: anT

pon Epiaster d'Orbigny

Epiaster crassisimus Defrance
Tab. Il, cji. 2, 2a, 26

1935. Epiaster crassisimus D efr.- Smiser J., cTp. 19, Ta6. 7, cji. 6a-fl.

MecTO Haliacka: Feajet Tomeur
OrapocT: neHOMaH.

Epiaster distinctus d'Orbigny
Ta6. Il, cji. 3, 3a, 36

1872-1873. Epiaster distinctus d'Orb.- Pictet F., cp. 365, Ta6. 31, cji. 2-4.

MecTo HaliacKa: Djebel Djerissa
CTapocT: aji6

Epiaster jeanneti Collignon
Ta6. I, cji. 4, 4a, 46, 4h

1950. Epiasterjeanneti Coll.- Collignon M., ¢cTp. 13, Ta6. 2, cji. 4a-6.

MecTO HaJiacka: Djebel Djerissa
OrapocT: aJi6

Epiaster polygonus d'Orbigny
Ta6. I, ¢ji. 1,1a, 16, 1h

1853-1860. Epiaster polygonus d'Orb.- d'Orbigny A., CTp. 188, Ta6. 854, cji. 1-8.

MecTO HajiacKa: Djebel Djerissa
CTapocT: anT
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Epiaster toxasteroides Poretzkaja & Lobatcheva
Tab6. Ill, cji. 2,2a, 26

1967. Epiaster toxasteroides Poret. & Lob.- Lobatcheva & Poretzkaja, cTp. 182, Ta6. 1, cji.
1-9.

MecTO HajiacKa: Djebel Djerissa
CTapocT: ropn>n 6apeM - aoh>h anT
pofl Heteraster d'Orbigny

Heteraster zirzensis Szoreny
Tab. Ill, cji. 3, 3a, 36

1955. Heteraster zirzensis Szor.- Szoreny E., cTp. 249, Tas. 20, cji. 3-14,16-20.
MecTO Hadiacka: Djebel Slata
CTapocT: anT

n.pefl. HEMIASTERINA Fischer
(ViaM. HEMIASTERIDAE Clark
pofl Hemiaster Agassiz

Hemiaster adonesensis Loriol
Ta6. I, cji. 4, 4a, 46

1973. Hemiaster adonesensis Lor.- Devries A., cTp. 77, Ta6. 4, cji. 7-9,10,15.

MecTO HaliacKa: Foajet Tomeur
CrapocT: neiioMaH

Hemiaster calvini Clark
Tab6. IV, ¢ji. 1, la, 16

1971. Hemiaster caivini C lark- Buitron B. E., cTp. 34, Ta6. 10, cji. 2-6.

MecTO najiacKa: Foajet Tomeur
CTapocT: ropitH aji6, jioh.h nenoMan

Hemiaster minimus Desor
Tab6. 1V, cji. 2, 2a, 26

1872-1873. Hemiaster minimus D esor- Pictet F., cTp. 371, Ta6. 32, cji. 1-3

MecTO HajiacKa: Djebel Djerissa
CTapocT: aji6

Hemiaster phrynus Desor
Tab6. 1V, cji. 3, 3a, 36

1858. Hemiaster phrynus D esor- Desor E., CTp. 368, Ta6. 42, cji. 1-4.

Mecro Haliacka: Djebel Djerissa
CTapocT: alis
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Hemiaster whitei Clark
Ta6. 1V, cji. 4, 4a, 46

1971. Hemiaster whitei Clark - Buitron B. S., CTp. 36, Ta6. 10, cji. 7-9, Ta6. 11, cji. 1-2.

MecTO HaliacKa: Djebel Djerissa
OrapocT: aji6

(JjaM. PALAEOSTOMATIDAE Loven
poji Washitaster Loven

Washitaster bravoensis (Bose)
Tab6. IV, cji. 5, 5a, 56.

1971. Washitaster bravoensis (B ose)- Buitron B. S., CTp. 37, Tas. 11, cji. 4-9.

MecTO HaJiacka: Foajet Tomeur
CTapocT: aji6 - jioh>h neHOMan

6. HajicocKOJioiuKC ojNiHKe (j)aync

Oji ykynHO 17 HjieHTHcjiHKOBaHHX BpcTa camo je/ina (Hemidiadema rugosum Ag.)
npnnajia Regularia-Ma. Y OKBHpy Irregularia orpoMHa BehHHa (14) je H3 pejia Spatango-
ida, jejjna H3 pejja Holasteroida n jejina H3 pejia Holectypoida.

(nnp. npHcycTBo 4>acii;HOlJia, njiacTpoHa, jio6po pa3BHjenor JiabpyMa h jip.). CBe HaBe-
jjeHe Mopcroliouike KapaKTepHCTHKe CYy Y TecHoj Be3H ca ycjioBHMa H HA*"HHOM *HBO Ta
Spatangoida. npeM a TOMe, M0p4)0c|)yHKHHOHaliHa aHajiH3a je 0jt BejiHKor 3H anaja 3a pe-
KOHCTpyKipijy najieocpejiniie.

KaKO je npov'iaBana acoipijaipija Be3aHa 3a cejiiiMeiiTe anTCKe, aji6CKe h nenoMancKe
cTapocra, najieoeKOJiouiKy aHajiH3y Tpe6a H3Bpimrra 3a CBakH KaT noHaoco06.

ANT. M3 anTCKHX cejiiiMenaTa noTii'ie jejiHHH poji hs rpyne Regularia (Hemidiade.
ma) h TpH pojia H3 pejia Spatangoida (Heteraster; 3acTynjheH jejiHOM BpcTOM, Toxasterca
jiBe BpcTe Epiasterca TpH BpcTe).

Hemidiadema rugosum je cHTHa cjiopMa xeM HccfepnTiiior 06jiHKa ca hhckhm npo(f)H-
jiom. AMB6yjiaKpH yckH. nopnc})epHe 30He npaBe, nope npocTe, cHTHe, OKpyrjie. Bpoj hm
ce He yBehaBa oko nepncToMa. Ha aMéyliakpHMa ce Hajia3H no jejian HH3 Ty6epKyjia
Koje cy HajBehnx jiHMeHsnja y npejiejiy aM6HTyca. MHTepaM6yjiaKpH jiocTa ninpoKH,
CHa6jieBeHH ca jiBa HH3a Ty6epKyjia, BeoMa cjihhhhx aMéyjiaKpajiHHM. OBaKBe Mopc})o-
JiomKe KapaKTepHCTHKe HaM He Ka3yjy mhoto o HaHHHy *HBOTa OBe BpcTe. Ha ocHoBy
HHCKe, XeMHC(J>epHHHe jbyiiiType, Moace Ce npeTnocTaBHTH jja je Morlia iiojiiie'rn cHa>KHe
noKpeTe Bojte, hito 6h flajfce yKa3HBalio Ha >khbot Y MajiHM jjy6HHaMa. Mortensen
(1943) 3a cj)amHiinjy Glyphociphidae, Kojoj OBa BpcTa npnnajia, Kaace na HeMa npeji-
cTaBHHKa Y peneHTHoj (}ayHH, ajiH jja mo*em o0 caMO npeTnocTaBHTH Jta cy )khbcjih Ha
yMepeHHM ny6HHaMa, cjihhho peneHTHHM TeMHonjieypnjiHM a.

Pojiobh Toxaster h Heteraster cy Bpjio 6jihckh no MopcJiojiouiKHM ojidiiikaMa. JejiHiia
pa3liHKa je y rpat)H Henapiior aM6éyjiaKpa. napHH aMe6yjiakKpn cy flyrn, Ha noBpmiiiiH
jbynrrype, oTBopeHH Ha KpajeBHMa. Heona nenpecnja je mnpoKa, He MHoro jiy6oKa h He
omTpo OMeheHa. Jla6pyM HHje HarJiamen. OacHHOJie HHcy pa3BHjeHe. OBaKBe Mopc})o-
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JiouiKe KapaKTepHCTHKe yKa3yjy fla cy OBa flBa poj~a BepoBaTHo npnnaflajia enH(J)ayHH.
Szorenyi (1955) npeTnocTaBJba jja je Heteraster»CHBeo y o6jiacTHMa o6pacjiHM ajiraMa
h fla ce xpaHHO HCTpyjiejiHM 6HIJbKaMa h c})hhhm opraHCKHM fleTpHTycoM. FlpeMa TOMe,
H>HXOBe MopcjiojiomKe 0jjjihkc flocra ojicTynajy 03 ojpiHKa jipyrnx ciiaTaiironjja hito ce
MO»ce 0 6jacHHTH THMe iuto npnnaj)ajy HajcTapnjnM, HajnpHMHTHBHHjHM cnaTaiiroHjjHMa.

Poji L'piiistcrupmrdH'd HCToj cjiaMiidinjn Kao h npeTXojina jjBa pojja h He pa3JiHKyje ce
MHOro OJl HHX no CBOJHM MOpCMQIIOUIKHM KapaKTepHCTHKaMa. ricTaJIOHJIJH cy My JM'H
hjih Ha noBpuiHHH cKeldieTa, hjih caMO Majio yjjy6jbeHH. Oac”HOJia HeMa. llepHCTOM je
noMepeH yHanpefl ca Maite hjih Biuue H3pa5KeHHM Jia6pyMOM. HaBejjeHe Mopc”~ojioiuKe
KapaKTepncTHKe yKa3yjy jja je Bpjio BepoBaTHO h Epiaster npHiiajjao eimc})ayHH.

npncycTBO npaBHJiIHHX exHHHj(a, Kao h npHMHTHBHHX cnaTanronjia ca neTaJiOHHHMa
Ha noBpuiHHH cKejieTa, hjih jejjBa Majio yjjy6jbeiiHM, 6e3 cjiacnnojia h ca cjiaénje H3pa-
>KeHiiM Jia6pyMOM yKa3yje fla je i;eJioKynHa anTCKa acou,Hjau,Hja npnnajiajia enHc{)ayHH.
Jryénna Ha Kojoj cy »ciiBejin je 6mia pejiaTHBHO Majia (BepoBaTHO HHpKajiirropadi). Jlho
je 6hjio pacTpecHTO. HeMa j"HpeKTHHX noflaTaKa o TeMnepaTypH BOfle aJiH ¢ 063HpoM jia
Burollet (1956) 3a anTCKe cejiHMeHTe Djebel Djerissa-e Ka»ce jja npejjcTaBJbajv npaBH
cnpyj| jje6ji,HHe BHiue 0jj 200 m, 6oraT opraHH3MHMa KOHCTpyKTOpHMa, TeMnepaTypa
Boj(e je Mopajia 6hth BHcoKa (TponcKO-cy6TponcKa).

Aji6. Y OKBHpy aJiécKe aconnjannje jejiaH pojj (Echinoconus) npHiiajja pejjy Holecty-
poida, jejian (HoJaster) pej;y Holasteroida. CBakH je npejjcTaBJben caMo ca no jejuioM
BpcTOM. Tpn poj(a cy H3 pejja cnaTaHroiijia: Washitaster (1 BpcTa), Epiaster (2 BpcTe) h
Hemiaster(5 BpcTa). H3 0BOr npoH3HJia3H jja jjoMHHiipajv upejiCTaBiiHHH cna-ranroHjja.

Echinoconus HeMa Jtanac CBojHX npejjcTaBHHKa. Jhynriypa je cy6KOHH'ina hjih xeMiicc{ie-
pniHa ca paBHOM opajmoM cTpanoM. AM6yjiaKpn cy H'npa”eim ojj npocim njio'nma, a nope
cy nopeijaHe y npaBe (Ha a6opaliHoj) hjinh 6jiaro HenpaBHJiHe HH30Be (Ha opaJiHoj CTpaHH).
Ha O0CHOBy obhx MopcfiojioniKHx KapaKTepHCTHKa He Moxe ce oc”opMirni jiec|iHHirniBiio
MHiiubeibe o HaTiiny miBO’ra oBor pojja. Mortensen (1948) npeTnocTaBJba j(a je MCHBeo
Maibe hjih BHiue 3aKonaH Yy noflJiory Ha yMepeHoj jjy6nHH.

Holasterce ojiJiHKyje bhcokhm, kohbckchhm, cKejieTOM. ‘-leonn aM6yjiaKp ce HaJia3H
y JieBKacTOM yjjy6jben.y. napnu aMséyjiakpn cy cy6énerajioHj(HH h HHcy yjty6jbenu.
nJiacTpoH je jjo6po pa3BHjeH, MepujiocTepHajiHH. <i>aci;HOJia HeMa. OBaKBe Mopc}>ojioui-
Ke KapaKTepucTHKe yKa3yjy jia je poji npnnajtao hjih ennc})ayHH, hjih Jia ce caMO jjejm-
mhhho 3aKonaBao Yy nojtJiory. Szorenyi (1955) CMaTpa jia ce 0 HanHHy *HBOTa 0BOr po-
jta 3Ha Bpjio Majio. HaBoj*H Decke-OBO MHiujbeibe jja Holaster >khbh npeTe>KHO Yy 300re-
HO-KpeHH>aHKOM Myjby. N0 Myjby ce nojiaKo Kpehe h y H>era 3aru>ypyje caMo ohojihko
kojihko My je n0Tpe6HO jja 6h yciiHM otbopom yByKao Yy ce6e Myjb 6oraT c})opaMHHH-
4>epHMa h opraHCKHM jteTpHTycoM. KaKo cy 300reH0-KpeHH>aHKH MyjbeBH yrjiaBHOM
cej"HMeHTH nJiHTKor Mopa, to h OBaj pojj Tpe6a cxb3thth Kao njiHTKOBojjan. Zaghbib-
-Turki (1989) cMaTpa jja Holaster npHnajja enH(})ayHH, ajiH j;a ce rniak Morao Jiejin-
mhhho h 3aKonaBaTH y Myjb (BepoBaTHo jjo jjncTaJinnx KpajeBa iieTajionjia Kojn cy
noBpuiHHCKH). Ha anHKaJiHoj cTpaHH Ty6epKyjie cy pauiTpKaHe, hok cy MHJiiijapue Ty-
6epKyjie rycTe. Te KapaKTepncTHKe yKa3yjy jja oBaj pojj iuije 6ho npHJiarotjeH Ha noTiiy-
ho 3aKonaBaH>e y cejiHMeHT.

O Ha*iHHy scHBOTa pojia EpiasterBeh je 6hjio pe™H.

Hemiasterje HajépojHHjH Y aji6cKoj aconHjannjn (npejicTaBJben ca neT BpcTa h Be-
jihkhm 6pojeM npHMepaKa). Koji cbhx BpcTa H3 oBe acouiijanttje iipoc}>iui je cpa3MepHo
HH3aK h paBHOMepHO 3apaBH.eH. 3apaBU>eHH cKelieTH cy KapaKTepHCTHHIim 3a je>KeBe
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KojH ce 3aKonaBajy. AM6yjiakpH cy neTajioHflHH. HeoHH aMé6yjiaKp h npeflH,H napHH ne-
TajiH cy npn6jiH>KH() hcthx jiHMeH3Hja. 3anii>H napHH cy o6n'nio Kpahn y o/inocy Ha
iipej(ibe aJiH hm BejiHHHHa Bapnpa oji eKCTpeMiio KpaTKHX jjo j*yrnx Kojn jionnpy CKopo
jjo aM6HTyca. Kojj npoygaBaHnx npHMepaKa 3ajjn>H napHH neTajiH cy npHJiH'ino jjyrn
(jiy>KHHa hm h3hoch oko 2/3 jio 3/4 iipejui>HX neTaldia). Cbh cy cMeuiTeHH Yy jjy6oKHM
6pa3j~aMa h cna6j(eBeHH 6pojiiHM nopaMa Koje cy yBehane y BHjjy nyKOTHHHi;a h cneu,H-
jajiH30BaHe 3a ec})HKacHy pecnnpaTopHy cl)yiiKHHjy. Ha OCHOBy rpalje neTaJinoj(a npnna-
jiajy LI,HpKyM-MejHTepaHCKoj rpynn (Zoeke, 1951; H3 Smith, 1984) h HHjiHKaTop cy
BHCOKe TeMnepaType. llepHCTOM ce Hajia3H Bpjio 6jiH3y npember o60jja j{>yiinype. To je
KapaKTepncTHKa exHHHjja Kojh ce 3aKonaBajy. Oyi(KHHOHajiHH 3Ha'iaj OBaKBor nojioacaja
cacTojn ce y TOMe ihto ce xpaHa jejiHHM j*eJioM TpaHcnopTyje Kpo3 *Jbe6 HenapHor
aMe6yjiaKpa Kojn ca a6opajiHe npejia3H Ha opajmy CTpaHy h ~kojihko je oh Kpahn yTo-
jihko je TpaHcnopT xpaHe 6p*H h ecJiHKacHHjh. Ha a6opajiHoj CTpaHH Ty6epKyjie cy cht-
He, rycTe, yHHQJ)opMHe. To yKa3yje jia je CKyn 60jiJbH Ha Toj CTpaHH (J)opMHpao HeKy
BpcTy yHH(})opMHor h rycTor "eKpana" y 06jiHKy JiyKa Kojn je cnpenaBao 3pHi;a ceflHMe-
HaTa jia najjajy Ha a6opajiHy cTpany h jta 3aryme pecnnpaTopHe nojtnje. Taj eKpan, 6e3
cyMH>e npejicTaBJba ajjanTau,Hjy na 3aKonaBajyhn HaHHH JKHBOTa. Ha opajiHoj CTpaHH
Ty6epKyjie cy KpynHHje h tc KpyniiHje 60jiJbe cy BepoBarao noMarajie npn 3aKonaBaH>y.
XeMHacTepe KapaKTepHiue nepHneTajma c})acijHOJia.

Ha 0CHOBy OBor KpaTKor npHKa3a mop(})ojiouikhx ojjJiiika Hemiaster-a h ibHxoBor
()yHKi;HOHajiHOr 3HaHaja Mo*e ce 3aKJbyHHTH cjiejjehe: 1. XeMHacTepn npnnaj*ajy hh-
(flayim; 2. BpcTe npoyHaBane y obom paj;y yKa3yjy na >khbot y TonJioj bojih Kojn 3axTeBa
HHTeH3HBHy pecnHpaTopHy pa3Meny. Jl,pyrHM penHMa OHe 6h npnnajiajie HnpKyM-Me-
jiHTepaHCKQ hjih Ac|)pH'iKoj rpynn; 3. Mortensen (1950) 3a neT peneHTHHX BpcTa pojja
Hemiaster HCTHHe j(a >khbc y HeuiTo jjy6ji>oj bojih (naj'ieiiihe Ha jiy6iiHH oji 140-400 m),
Majta ne HCKJby'iyje MoryhnocT n>nxoBor oneTaHKa y nJinhHM BojiaMa. C 063HpoM jia je y
npoy'iaBaHoj aconnjannjn iiaJjen y 3ajejuniH,H ca Echinocoeus-om h Holaster-om jiy6iiiia
Ha Kojoj je *HBeo je 6nJia Majia, hjih yMepeHa (HajBepoBaTHHje cy6jiHTopaji).

Ha OCHOBy cBera ce Moxe 3aKJby'iHTH jja cy ycjioBH >KHBOTa y aji6y 6hjih cjihhhh
oHHMay amy. Moacj™a je caMO jiy6Hiia 6nJia He3HaTHo Beha.

ljeHOMaH. Y HeiioMaiiy ce jaBJbajy HCKJby'iHBo iipejicTaBHHHH ciiaTanronjia (EpiaS-
ter, llcmiaster h Washitastei) o ‘injiiMm Moprliojioiiik HM ojjjuikaMa je Beh 6hjio pe'iH. C 06-
3HpoM Jiay i;eHOMaHy HeMa hh npaBHJIHHX je*eBa hh npejjcTaBHHKa H3 Jipyrnx pejjoBa
HenpaBHJiIHHX je>KeBa M oxe ce 3aKJby'iHTH j;a je Bojja 6njia joui HeuiTO jjy6jba Heroy aji-
6y (jjy6ji>a HepHTCKa 06jiacT). OcTalie KapaKTepncTHKe najieocpejjnne Cy HCTe y anTy,
ajiby h uveHoMaHy h HajKpahe ce Mory jje(J))HHHcaTH Ha cjiejtehn Ha'um:

JTho je 6hjio pacTpecHTO, TeMnepaTypa Bojje BHCOKa (TponcKo-cy6TponcKa), cajiH-
HHTeT HopMajiaH, noKpeTH eojie cjiaén, KOJiH'iHiia KHceoHHKa HeuiTO pejiyKOBaHa.
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A collection of echinoids from Cretaceous deposits of the general Djebel Djerissa region of central
Tunisia was studied and reported in this contribution. Seventeen species liave been identified which indica-
te Barremian, Aptian, Albian or Cenomanian age of deposits. Photographs and a list of identified species
are given. Faunal fossils are studied from the systematics, stratigraphical and paleoecological aspects.
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INTRODUCTION

During the geological prospecting in Djebel Djerissa of 1965 and 1970 for an iron
mine in this region, A. Grubi¢, professor in the Belgrade Faculty of Mining and Geology,
collected many quite well preserved specimens of Cretaceous Echinoidea. He lent me the
material for this study, for which | owe him my sincere gratitude.

A preliminary identification of the collection 1 made for the Djebel Dijerissa
(Tunisia) Study by Jankovi¢ and Grubi¢ (1966) and Grubi¢ and Petrovi¢ (1970).

The collection was studied in detail in the meantime, and proved significant for
consideration of some stratigraphical problems and for paleoecological interpretation.

The echinoid fauna of Tunisia was studied by Pervinquiere (1903), Castany
(1951. in: Zaghbib-Turki, 1975), Burollet (1956), and more recently Zaghbib-Tur-
ki (1975, 1989), and Smith and Zaghbib-Turki (1985).

In a stratigraphical study of central Tunisia, the section on the Lower Cretaceous.
Burollet (1956) mentions Djebel Djerissa locality, but not the presence of Echinoidea in
the listed fauna. Echinoids are mentioned in other localities (Djebel Mrhila. Dj. Rbeiba),
but not a single species in common with our collection. Within the Upper Cretaeeous
(Cenomanianian-Turonian), echinoids are common in the Zebbag Formation, but nol the
species in our collection.

’ University of Belgrade. Faculty of Mining and Geology, Institute of Regional Geology and Paleon-
tology, Kamenicka 6, Belgrade.
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Zaghbib-Turki reports primarily Cretaceous echinoids of central Tunisia, in the
works mainly concemed with the systematics, paleobiometry and paleoecology. This most
comprehensive and exhaustive work of 1975 describes echinoid fauna of Aptianian,
Cenomanianian, Turonian. and Senonian ages, with a total of 49 identified species from
five localities. Peculiarly. that work does not cover Djebel Djerissa locality (though cen-
trally situated in Tunisia). This, and the fact that only one (Toxaster collegnei Sismon-
da) of seventeen identified species from Djebel Djerissa is mentioned in the works on
Cretaceous echinoids of central Tunisia. were the reasons why this collection is given a
particular study.

The emphasis in this work is laid on the systematic, stratigraphical and paleoecolo-
gical aspects.

AN OUTLINE OF REGIONAL GEOGRAPHY AND GEOLOGY

Djebel Djerissa mountain is situated in central Tunisia, forming a part of the moun-
tain range known as Tunisian Atlas.

The morphologic form of the mountain is that of a regular dome (cone) dominating
the surrounding lower, flat terrain. The regular morphologic feature is impaired only by
the long excavation of iron ore.

Grubi¢ and Petrovi¢ (1970) describe Djebel Djerissa as the core of a hemibrachy-
-anticline. The core of the brachyform is made up of varied Barremian and Aptianian deposits,
and its limbs of continuous sequences from Albianian to Middle Eocene.

Echinoids. collected from various levels, indicate Aptianian. Albianian or Cenomani-
anian age of the deposits. One species (Epiaster toxasterioides Poretzkaja and Loba-
cheva) only is from Upper Barremian and continues through the Lovver Aptianian.

For most of the species. the respective place in the Djebel Djerissa geologic column
could be indicated (Fig. 1). Sediments of Cenomanian age are not enclosed in this vollumn.
They are high above the column in the region of Fadjet Toncur. This is also true of some Al-
bianian species which are located high in the column in (he region of Djebel Slata.

The list of identified species and their respective ages are given in Tab. 1

The most abundant is Albianian fauna: of 17 species, 7 are only Albianian and two
are found in Albianian and Cenomanianian deposits. Six species are Aptianian, one of
which is also Barremian. Only two species are found only in Cenomanianian deposits.

Grubi¢ and Petrovi¢ (1970) divide the geological column of Djebel Djerissa into
three parts by the local lithostratigraphic terminology (Fig. 1):

1 Lower (lower and middle parts of series D);

2. Limestones of middle part (series D and C); and

3. Upper (series B and A).

They mention that many geologists who studied this terrain dated all three units Aptia-
nian. For verification of this age, Grubi¢ collected abundant paleontological material including
the echinoids discussed in this paper. Echinoids proved significanl for the stratigraphic precision.

The species Epiaster polygonus d'Orb. from Upper Aptianian was found in the up-
per part of series B. but also in A5 level. Level A4 contains Heteraster zirzensis Szor..
and level A, contains Toxaster subcylindricus d'Orb. and Toxaster collegnei Sism.
which are still Aptianian. Hence, series B and levels A6 through A, are Aptianian. Only
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horizon A(), bearing numerous characteristic ammonites, is a Clansayesian level of the Lowvver
Albianian. The Aptianian/Albianian boundary should be placed somewhere between a, and AQ.

The study of marlstones and marly limestones, which had fractures filled with gypsum,
located by the “transverse fault" zone in deposit No. 2, presented a problem. These rocks dif-
ferred from others, and were thought of possibly Triassic age. Struclurologically and supcrpo-
sitionally scrutinized, the deepest parts of the Djebel Djerissa geologic column were found in
this terrain, but a paleontological evidence was looked for. Only after a long search in field. A.
Grubi¢ found parts of sections which abounded in echinoid and orbitolina fragments in horizon
dl. From somewhat upper-lying marlstones and limestones, the species Epiaster toxasteroides
Poret and Lob was identified. It suffices to state that marlstone and limestone with gypsum
in fractures of deposit 2 are certainly Upper Barremian. These marl and limestone levels lie
under the ore horizon and defmitely belong to parts of series D.

Thus, the time-stratigraphic division of the geologic column can be summarized as follows:

Lower and middle exposed parts of series D to level dl correspond to the Upper Bar-
remian. For fmal decision, the age of fauna ftom sample 1116, under the ore, is importanl. If
it was Aptianian, then dl is the Barremian/Aptianian boundary, and thc ore is Aptianian.
Unfortunately, fauna from this sample could not be reliably identified, because it was poorly
preserved.

Upper parts of series D, series C, and parareef limestones correspond to the Lower
Aptianian.

Series B and all levels to horizon a0 are equivalent to Upper Aptianian.

A is likely Lower Albianian (Clansayesian level) (Fig. 1).

The above stated clearly shows the importance of echinoids in the time-stratigraphic
division of Djebel Djerissa column.

PALEONTOLOGICAL AND PALEOECOLOGICAL CONSIDERATIONS
a. Rcgister of identificd specics

Instead of paleontological descriptions published in both national and intemational literatu-
re, a register is given of the identified species, their systematic classification, locality and age.

The classification applied in this work is that of Durham et al. (1966).

Each species is photographed and shown in plates.

Order TEMNOPLFUROIDEA Mortensen
Familyily GLYPHOCIPIDAE Duncan
Genus Hemidiadema Agassiz

Hemidiadema rugosum Agassiz
Pl I, Figs 1, la, Ib

1862-1867 Glyphocyphus rugosus (Ag.) Colt.- d'Orbigny, A. p. 543, Pl. 1128, Fig. 16-22
1966. Hemidiadema rugosum Ag.- Durham JW. and oth., p. 417, Fig. 311 a-c

Locality: Djebel Djerissa
Age: Aptianian.
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Order HOLECTYPOIDEA Duncan
Family GALERITIDAE Gray
Genus Echinoconus Breynius

Echinoconus castanea d'Orbigny
Tab. I, figs 2, 2a. 2b

1853-1860. Echinoconus castanea d'Orb.- d'Orbigny A., p. 503, tab. 990, figs 1-5.
1872-1873. Echinoconus castanea d'Orb.- Pictet F., p. 191, tab. 14, figs 1-10.

Locality: Djabel Djerissa
Age: Albian.

Order HOLASTEROIDA Durcham and Melville
Family. HOLASTERIDAE Pictet
Genus Holaster Agassiz

Hoiaster loevis Agassiz
Tab. I. figs 4. 4a, 4b, 4c

1853-1860. Holaster loevis A g.- d'Orbigny A.. p. 83. tab. 812. figs 1-8.
Locality: Djebel Djerissa
Age: Albian.

Order SPATANGOIDA ciaus
Suborder TOXASTERINA Fischer
Family TOXASTERIDAE Lambert
Genus Toxasater Agassiz

Toxaster coliegnei Sismonda
Tab. 1. figs 3. 3a, 3b, 3c

1853-1860. Echinospatagus collegnei d'Orb.- d'Orbigny A., p. 169. tab. 846. figs 1-6.

Locality: Djebel Djerissa
Age: Aptian
Toxaster subcylindricus d'Orbigny
Tab. II. figs 1 la, Ib, Ic
1853-1860. Echinospatagus subcylindricus d'Orb.- d'Orbigny A., p. 166, tab. 844, figs
1-7.
Locality: Djebel Djerissa
Age: Aptian
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Genus Epiaster d'Orbigny
Epiaster crassisimus Defrance
Tab. 1l, figs 2, 2a. 2b
1935. Epiaster crassisimus D efr.- Smiser J., p. 19, tab. 7, figs 6a-d.

Locality: Feajet Tomeur
Age: Cenomanian.

Epiaster distinctus d'Orbigny
Tab. 11, figs 3, 3a, 3b

1872-1873. Epiaster distinctus d'Orb.- Pictet F., p. 365, tab. 31, figs 2-4.

Locality: Djebel Djerissa
Age: Albian

Epiaster jeanncti Collignon
Tab. Il. figs 4. 4a. 4b. 4c

1950. Epiasterjeanneti Coll.- Collignon M.. p. 13, tab. 2. figs 4a-b.
Locality: Djebel Djerissa
Age: Albian
Epiasterpolygonus d'Orbigny
Tab. IlI, figs 1, la. Ib. Ic

1853-1860. Epiaster polygonus d'Orb.- d'Orbigny A,, p. 188. tab. 854. figs 1-8.
Locality: Djebel Djerissa
Age: Aptian

Epiaster toxasteroides Poretzkaja & Lobatcheva

Tab. 1l figs 2. 2a. 2b

1967. Epiaster toxasteroides Poret. & Lob.- Lobatcheva & Poretzkaja, p. 182, tab. 1 figs 1-9.
Locality: Djebel Djerissa
Age: Upper Baremian - Lower Aptian
Genus Heteraster d'Orbigny

Heteraster zirzensis Szoreny
Tab. 1l figs 3. 3a, 3b

1955. Heteraster zirzensis Szor.- Szoreny E., p. 249. tab. 20, figs 3-14, 16-20.

Locality: Djebel Slata
Age: Aptian
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Suborder. HEMIASTERINA Fischer
Family. HEMIASTERIDAE Clark
Genus Hemiaster Agassiz

Hemiaster adonesensis Loriol
Tab. 11, figs 4, 4a, 4b

1973. Hemiaster adonesensis Lor - Devries A., p. 77, tab. 4, figs 7-9, 10, 15.

Locality: Foajet Tomeur
Age: Cenomanian

Hemiaster calvini Clark
Tab. IV, figs 1, la, Ib

1971. Hemiaster calvini C lark- Buitron B. E., p. 34, tab. 10, figs 2-6.

Locality: Foajet Tomeur
Age: Upper Albian, Lower Cenomanian

Hemiaster minimus Desor
Tab. IV. figs 2. 2a, 2b

1872-1873. Hemiaster minimus D esor- Pictet F., p. 371, tab. 32, figs 1-3

Locality: Djebel Djerissa
Age: Albian

Hemiaster phrynus Desor
Tab. IV, ftgs 3, 3a, 3b

1858. Hemiaster phrynus D esor- Desor E., p. 368, tab. 42, figs 1-4.

Locality: Djebel Djerissa
Age: Albian

Hemiaster whitei Clark
Tab. 1V. figs 4. 4a. 4b

1971. Hemiaster whitei Clark - Buitron B. S., p. 36, tab. 10, figs 7-9, tab. 11, figs 1-2.
Locality: Djebel Djerissa

Age: Albian

Family PALAEOSTOMATIDAE Loven

Genus Washitaster Loven

Washitaster bravoensis (Bose)
Tab. IV. figs 5, 5a, 5b.

1971. Washitaster bravoensis (Bose)- Buitron B. S., p. 37, tab. 11, figs 4-9.

Locality: Foajet Tomeur
Age: Albian - Lower Cenomanian
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b. Paleoecological character of fauna

Only one of seventeen identified species, Hemidiadema rugosum Ag., belongs to
Regularia. The majority (14) of Irregularia are of the order Spatangoida, one of Holastero-
ida, and one of Holectypoida.

Some of Spatangoida have morphologic features typical only of this order (e.g. fas-
cioles. plastron, well developed labrum, etc.). All these features are relative to the life
conditions and the mode of life. That is why the morphofunctional analysis is very impor-
tant for reconstruction of the paleoenvironment.

Because, the studied association was found in Aptianian, Albianian and Cenomani-
anian deposits, the paleoecological analysis must be made for each stage.

Aptianian. The only genus from the group Regularia. Hemidiadema, and three gene-
ra from the order Spatangoida: Heteraster (one species), Toxaster (two species), Epiaster
(three species), were found in Aptianian deposits.

Hemidiadema rugosum is a small hemispherical form low in profile. Ambulacra are nar-
row. Poriferous zones straight, pores simple, small, round. increasing in number around peristo-
me. Ambulacra bear a row of tubercules, the biggest one in ambitus area. Interambulacra quite
broad, equipped with two rows of tubercules similar to ambulacral ones. These morphologic
features do not suggest much about the species mode of life. The low, hemispherical test
suggests its resistance to agitated water, and hence the life at small depths. Mortensen
(1943) states about the Family of this species, Glyphociphidae, that it is not represented in
Recent fauna, but Ihat its life at moderate depths, like Recent temnopleuridae, is inferred.

The genera Toxaster and Heteraster resemble in morphology.

The only difference is in the structure of odd ambulacrum. Even ambulacra are long,
on test surface, open at ends. Frontal depression is broad, not very deep and not sharply
outlined. Labrum is not pronounced. Fascioles are not developed. These morphologic fea-
tures indicate lhat the two genera belonged to epifauna. Szorenyi (1955) speculates (hal
Heteraster existed in alga-grown areas, and fed on decayed plants and fine organic detri-
tus. Hence, their morphology differs from the features of other Spantagoida, which is ex-
plained by being Ihe oldest, most primitive forms.

Epiaster belongs to the same Family as the two preceding genera. and differs slightly on
morphologic features. Petaloid ambulacra are long, either on the test surface or are slightly de-
pressed. Fascioles are lacking. Peristome is more foreward and labrum more or less pronoun-
ced. These features indicate that Epiaster was quite likely one of the epifauna.

The presence of regular echinoids, and primitive spatangoids wilh petaloids on lhe
test surface, or only slightly depressed, without fascioles, and slightly pronounced labrum.
indicate that the entire Aptianian association was epifaunal. The depth of their existence
was relatively small (probably circalittoral). The bottom was loose. There is not a direct
evidence of water temperature. only Burollet (1956) states for Aptianian deposits of
Djebel Djerissa to form a real reef exceeding 200 m in thickness. rich in reef-building
organisms, which means that water temperature was high (tropical-subtropical).

Albianian. One genus (Echinoeonus) of the Albianian association belongs to the or-
der Holectypoida, and one (Holastei) to Holasteroida. Each of them is represented by a
single species. Tliree genera are of Spatangoida order: Washitaster (one species), Epiaster
(two species), and Hemiaster (five species). Spatangoida species seem to be dominant.
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Echinoconus has not Recent descendants. Its test is subconical or hemispherical with
flat oral surface. Ambulacra are composed of simple plates, and pores are in straight (on
aboral surface) or slightly irregular rows (on oral surface). These morphologic features are
inadequate for a definite inference of the mode of life. Mortensen (1948) interprets that
the genus existed more or less burrowing in substrate at a moderate depth.

Hohistcr has high convex skeleton. The frontal ambulacrum is in a funnel-like dep-
ression. Even ambulacra are subpetaloid areas. Fascioles are lacking. These morphologic
features indicate an epifaunal genus, or their partial burrowing in substrate. Szorenyi
(1955) writes that very little is known of the mode of life of this genus, and quotes
Decke that Holaster prevailingly exists in zoogenic-calcareous mud. It erawls over the
mud and burrows only to labrum to catch mud abounding in foraminifers and organic de-
Iritus. Because zoogenic-calcareous muds are mainly shallow-sea deposits, lhis genus can
be taken for a shallow-sea inhabitant. Zaghbib-Turki (1989) assigns Holaster to epifa-
una, bul believes that il could parlly burrow in mud (probably to the petaloid distal ends
which are superfieial). Tubercules on the apical surface are sparse, and miliary ones are
dense. These indicate that the genus was not fully adapted to burrowing into substrate.

The Epiaster mode of life was previously mentioned.

Hemiaster is most numerous in the Albianian association (represented by five speeies
and a numerosity of specimens). All species of the association have comparatively low
profiles and are uniformly flattened. The flattened skeletons are typical of burrowing
echinoids. Ambulacra are petaloid. Frontal ambulacrum and anterior even petals almost
equal in size. Posterior even petals are usually shorter than the anterior ones and vary in
size from extremely short to long almost as far as ambitus. The studied specimens have
posterior even petals quite long (about 2/3 to 3/4 of anterior petals). All are accommoda-
ted in deep furrows and bear numerous pores enlarged inlo small fissures and specialized
far efficient respiration. By the petaloid structure, they belong to circum-Mediterranean
group (Zoeke, 1951, in: Smith. 1984) and indicate high water temperatures. Peristome
is near the anterior test rim - a characteristic of burrowing echinoids. The functional sig-
nificance of this position is in the partial food transpoit through the groove of odd embulacrum
which passes firom aboral to oral surface; the shorter the groove, the faster the food transport.
Tubercules on aboral surface are small. dense, uniform. It indicates thal spines on this surface
fomied some kind of uniform and dense arching "screen" which prevented sediment grains
from falling on the aboral surface and congesling the respiratory tube feet. The screen no doubt
was an adaption to the burrowing mode of life. Tubercules are larger on the oral surface and
probably helped burrowing. Hemiasters have characteristic peripetal fascioles.

The above short deseription of Hemiaster's morphology and functions leads to the
following conclusions: 1. Hemiasters belong to infauna; 2. Species studied in this work
indicate existenee in warm sea which required intensive respiratory exchange. In other
words, they could be included in the Circum-Mediterranean or African group; 3. For five
Recent Hemiaster species, Mortensen (1950) states the existence in somewhat deeper
water (commonly at depths between 140 m and 400 m), though shallower environment is
not ruled out. In the studied association. it was found in community with Echinoconus
and Holaster, which suggests small or moderate depth (likely sublittoral).

It follows from all the above stated that life conditions in the Albianian were similar
to those in the Aptianian. Only the depth could have been slightly greater.
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Cenomanianian. Only Spatangoida (Epiaster, Hemiaster and Washitaster) of the des-
cribed morphologic features occur in the Cenomanianian. The lack of regular echinoids
and representatives of other irregular echinoid orders suggest slightly deeper sea than in
the Albianian (deep neritic zone). Other characteristics of the paleoenvironment are uni-
form through the Aptianian, Albianian and Cenomanianian and can be summarizcd as fol-
lows:

The sea bottom was loose, water temperature high (tropical-subtropical). salinity
normal, mobility slight. oxygen supply somewhat reduced.
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TAEJIA | PLATE

Cji. (Fig.) 1. Hemidiadema rugosum A gassiz, aOopa.nna crpaHa (aboral side), x 2.
la. opajiHa crpaHa (oral side), x 2.
Ib. npoQH.n (side view), x 2.
Cji. (Fig.) 2. Echinoconus castanea d'O rbigny, aéopajina crpaHa (aboral side), x 1.
2a. opajiHa crpaHa (oral side), x 1.
2b. y3«y5KHH npo(jjH.ri (lateral view), x 1.
Cji. (Fig.) 3. Toxaster collegnei Sismonda, a6opaJiHa crpaHa (aboral side), x 1.
3a. opajiHa crpaHa (oral side), x 1.
3b. y3fly*HH npocfiHJi (lateral view), x 1.
3c. nonpeMHH npo(})HJi (posterior view), x 1.
Cji. (Fig.) 4. Holaster loevis A gassiz, afiopajina crpana (aboral side), x 1.
4a. opajiHa crpaHa (oral side), x 1.
4b. y3ny*HH npot)HJi (lateral view), x 1.
4e. nonpeliHHnpo(J)HJi (posterior view), x 1.

TAE.HA 1l PLATE

Cji. (Fig) 1. Toxaster subcylindricus d'O rbigny, a6opaliHa crpaHa (aboral side), x 1.
la. opajiHa crpaHa (oral side), x 1.
Ib. y3ny*HH npoch)HJi (lateral view), x 1.
Ic. iionpe'iHH ii[)0())n;i (posterior view), x 1.

Cji. (Fig.) 2. Epiaster crassisimus d'O rbigny, aéopajina crpana (aboral side), x 1.
2a. opaliHa crpaHa (oral side), x 1.
2b. y3ny*HH npo(j)HJi (lateral view), x 1.

Cji. (Fig.) 3. Epiaster distinctus d’Orbigny, aéopajiHa crpaHa (aboral side), x 1.
3a. opajiHa crpaHa (oral side), x 1.
3b. y3ay*HH npo()HJi (lateral view), x 1.

Cji. (Fig.) 4. Epiasterjeanneti Collignon, a6opaliHa crpaHa (aboral side), x 1.
4a. opajrna crpaHa (oral side), x 1.
4b. y3ny*HH npo(})HJi (lateral view), x 1.
4c. nonpeMHH npo()HJi (posterior view), x 1.
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TAEJIA 111 PLATE

Cji; (Fig.) 1 Epiaster polygonus tI'Orbigny, a6(ipa;ina crpana (aboral side), x 1.
la. opajina CTpaHa (oral side), x 1.
Ib. y3gy>KHH npotfiHJi (lateral view), x 1
Ic. nonpeMHH npo())HJi (posterior view), x 1.

Cji. (Fig.) 2. Epiaster toxasteroides Poret. & Lob., a6opaliHa crpaHa (aboral side), x 1.
2a. opaliHa crpaHa (oral side), x 1.
2b. y3fly>KHH npocJ)HJi (lateral view), x 1.

Cji. (Fig.) 3. Heteraster zirzensis Szoreny, a6opaliHa crpaHa (aboral side), x 1
3a. opaliHa crpaHa (oral side), x 1.
3b. y3jty>KHH npocfHJi (lateral view), x 1.

Cji. (Fig.) 4. Hemiaster adonesensis L oriol, aboralna strana (aboral side), x 1.
4a. opajiHa crpaHa (oral side), x 1.
4b. y3ny>KHH npocfiHJi (lateral view), X 1

TAE.HA IV PLATE

Cji. (Fig.) 1. Hemiaster calvini Clark, a6opajma crpaHa (aboral side), x 1.
la. opajiHa crpaHa (oral side), x 1.
Ib. y3ny*HH npo())H.n (lateral view), x 1.
Cji. (Fig.) 2. Hemiaster rninimus D esor, a6opajiHa crpana (aboral side), x 1
2a. opaliHa erpaHa (oral side), x 1.
2b. y3jiy>KHH npo(})HJi (lateral view), x 1
Cji. (Fig.) 3. Hemiaster phrynus D esor, a6opaliHa crpaHa (aboral side), x 1.
3a. opajiHa crpaHa (oral side), x 1.
3b. y3fly>KHH npo()HJi (lateral view), x 1.
Cji. (Fig.) 4. Hemiaster whitei Clark, a6opajiHa crpaHa (aboral side), x 1.
4a. opajiHa crpaHa (oral side), x 1.
4b. y3jjy>KHH npo(H)HJi (lateral view), x 1.
i. (Fig.) 5. Washitaster bravoensis (Bose), a6opajiHa crpaHa (aboral side), x 1.
5a. opajiHa crpaHa (oral side), x 1.
5b. y3fly*HH npoi})HJi (lateral view), x 1.
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