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ABSTRACT - The strntigmphy of the P,&ogene sequences ofjnbnl Haft, (Al Ain region, U.A.£.-Ambiall Peninmfn) is described and 
analyzed in detail. The Asmnri Formation (Oligocene), mostly consisting ofshalww water fassilferous limestones, can be divided 111 three mem­
bers. The lower part with maroon brown silty marl.s (Zakher Mh.) e11rly-middle 0/igow,e. wh1k the ueper (Mutaredh and M11waij_i Mbs). 
mainly of algal bioc!astir limestones, is entirely of nudd!c Oligocene age. !11 nearly rhe whole sequences, Jragmenu of nummulirid.s, pelecypods. 
gastro;oas, echinoid.s 1111d bryozoans are common. This paper tieal.s partimlarly with the bryozoam. wh1dJ are not ftequem bw very imemting. 
Fifty/our species (15 Cycwstomatida and 39 Cheilosromatida), have bun recognized; some left in open 11omenda1urr. fours bemg 11e111 specm: 
Sccginoporella arabica, Adconellopsis omanenstS, Betssclina robusta and Baropora scellaca. 

The lndo-Pacific character of thi.s h,yozonn fo11m1 is emphasized, especially regarding rhe Terhya11 distribution 11/its contmt, and the imer­
ription of rhe supposed eastward bryozo(/11 migration m the loUJer Miocene due to rhe Arahi1111 pl11te morio11. The pnleoecology of area. typicnl 
of shal!oU' marinr water a11d UJith warm-temperate or mbtropiral temperatures, ,s inferred al.so in the basis of zo111inl farm. 

RIASSUNTO - [I Briowi della successione oligoccnica di Jabal Halic. Al Ain, Uniccd Arabian Emiraccs c Pcnisola araba J - Viene 
dapprima descritta e analiuata in dettaglio la matigrnfia de/le sequmze pakogeniche dij11bal Hafir (Al Ain regio11, U.A.E.-Oman /'mmsu/a). 
la Formazio11e Asmtlrt (Oligocene), costit11ita quasi mceramenre di calcari fossilifer, di mnre poco profa11tlo, puo mere suddit,isa in rre membri. 
la parte in(eriore, composta di marne siltose grigio-11111rrone (Mm1bro di Zakher) appartime a/L'O!tgocene iriferiore-medio p.p .• menrre la parre 
superiore (Membri di Mutaredh e Muwaiji), perlopiti di calcari bioclastici algafi e intrrameme di rtll 11111dio olig"cenim. Quasi in f1ittr le 
sequenze si trovano comunemmte n11mm11litidi e 111icrofara111111feri. fra111me11ti di bivalvi. gas1eropodi. ech11101d1 e briozoi. Per q111111to riguar­
da ii contmuto in briozoi, i11 renlta 11011 1110/10 ftequenti. ma sig11i/ic111ivi, sono state risco11tratr 54 specie ( J 5 Cyclosromar,da e 39 
Cheilosromatida}, alczme III nomenclaturn. aperta, 4 111101,e: Stcginoporella arabica, Adeoncllopsis omanensis, Bci�sdina robusca e Bacopora 
scdlaca. E ipo1i=ito illoltre m1 legame ron le foune a briou,i paleogemche de/la Fmde ocridenrale r ,ma loro m,grazione vrrso i bacini onen­
u,li, imerrortasi nel Miocene inferiore per lo sposramemo de/la placca arabic11. /..a paleoecologia di qum 'area, tipicamentr: di mare non molto 
profando e co11 umperarura tempr:rato-mlda o mbrropicale. 11iene dm1111a anchr da, pammetri di base del!J> formr zcnriali. 

LOCATION OFTHESTUDY AREA 

Al Ain City is situated in rhe east of the Emirare 
of Abu Dhabi (United Arab Emirates), near che bor­
der with the Sultanate of Oman. Geologically, Al Ain 
City is located at the west margin of che Northern 
Oman Mountains and was involved in rhe lacer stages 
of the mountain building processes. 

Jabal Hafic (scudy area) is locared co the sou eh ease 
of Al Ain City (lar.24°02 co 24°13 N and long. 55° 

44 co 55° 49 E). It is bounded to the north by Al Ain 
City, ro the east by the Al Jaww plain. co the south 
ease by the Mazyad suburb, to rhe south by Oman 
and co the west by Al Ain Al Faydah and Zakher sub­
urbs (Texr-fig. l). 

The geomorphology of Jabal Hafir is determined 
by its asymmerric anticlinal structure. Tes length is 
about 29 km, rhe width is about 5 km, and it reach­
es an elevation of about 1160 m above sea level. The 
mountain has a whaleback form (composite asym­
metric anticline) with beds dipping down co che ease 
and to che west in the two limbs (strike ridges). The 

eastern limb dips about 70° co the easr (East Cuesra) 
whereas rhe western limb dips about 29° co rhe wesr 
(West Cuesta). 

STRATIGRAPHY 

The stratigraphy of rhe Paleogene succession in 
the Al Ain region, U.A.E., has been anempred by 
several workers: Gibb (1979), Terratest (1973), and 
Holderbank ( 1975). They carried our surveys as pan 
of a feasibility study for establishing the Al Ain

Cement Factory. Their works were submitted as 
internal reports co the concerned Deparrmenrs of rhe 
U.A.E. Hunting (1979), srudied the geology of Al 
Ain region and established a geologic map of Jabal 
Hafic. This invescigarion resulted in the first lithos­
cracigraphic and chronoscracigraphic subdivision of 
che Paleogene strata (Tab. I). The Hunting report 
recognized eleven mappable and coded time rock 
units. Cherif & El Deeb ( 1984) had studied rhe 
Paleogene sequence of Jabal Hafir. They formally 
introduced three formations subdivided inco mem-
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Texr-fig. I - Geological map of Jabal Hafit area (modified after Hunring, 1979) showing the location of the Oligocene successions 
(Zakher: I, Muraredh: 2, Muwaiji : 3 Members). 

bers parrly similar co the lithosrratigraphic units 
established by Hunting (l 979). However, they 
assigned some of Hunting's units to their new lichos­
cracigraphic units and proposed some changes ro their 
respective ages on the basis of micropaleonrologic 
dara. In the neighbouring areas, such as in Qatar, the 
Paleogene sequence was subdivided by Cavelier 
(1970) from base ro cop inro the Umm Er Radhuma 
Formation (Paleocene co lower Eocene), Rus 
Formation (lower Eocene) and Dammam Formation 
(lower to middle Eocene) (Tab. 1). 

Derailed field study carried om by Hamdan & 

Bahr (1992) on the Paleogene Sequence of JabaJ 
Hafic allowed the recognition and delineation of 
three formal formations and eight formal members 
(Tab. 2). In their study, the gross lithologic charac­
ters, thicknesses, stratigraphic concaccs and ages based 
on index planktonic foraminifera and large forams 
(Nummulites) are defined and recorded for each rock 
unit. These formal rock unics arranged from cop to 
base are as fo!Jows: Asmari Formacion (Oligocene), 
divisible inco three members which in descending 
order are: Muwaiji Member, Mucaredh Member, 
Zakher Member; Dammam Formation (middle -
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Tab. I - Lithoscrarigraphic correlacion charc of Abu Dhabi (U.A.E.), Saudi Arabia. Iran and Oman.• T = Terriary, I = lower. c = Eocene, 
0 = Oligocene (from Huncing, 1979). 
N.B. In the paper the captions Tie,, TIO, and TIO, have been rc.�pecrively replaced by CF, 0, and O .. 

upper Eocene); divisible into three members which in 
descending order are: Mazyad Member, Ain Al 
Faydah Member (Eastern Limb) and Wadi Al

Nahyan Member and Rus Formation {lower 
Eocene), divisible into two members which in 
descending order are: Hili Member and Wadi 
Tarabar Member. 

AsMARI FORMATION (Oligocene) 

Asmari Formation was named in 1924 by R. 
K.R..ichardson (company report). The type section is
ar Tang-e Gel-e Tursh on the south western flank of 
the Kuh-e Asmari anticline, Khuzescan, Iran (lac. 31 ° 
43 09 N, long. 49° 34 29 E) where the formation 
forms the breached carapace of the structure Games 
& Wynd, 1965). Thomas (1950) described the rype 
section in detail. le consists of resistant, feature-form­
ing, creamy to brown-weathering well-jointed lime­
stone with shale incercalacions, conformable with the 
overlying Gashran and underlying Pebdah 
Formation. 

The Asmari Formation was assigned an Oligocene 
ro early Miocene age (James & Wynd, 1965). In 
Saudi Arabia and Qatar, the Oligocene was a time of 
emergence and erosion (Powers et al., 1966; Powers, 
1968). In the subsurface of Abu Dhabi and offshore 
of che Northern Emirates, the Asmari Formation 
consists of a shallow-wacer, fossiliferous pardy 
doloroicic limesrone (Schlumberger, 1981; Hasson, 
1985). In Jabal Hafit, rhe Asmari Formation consti­
cutes che Wesc and Ease Cuescas which extend to the 
north of AJ Ain Cement Factory and Wadi Tarabac 
respectively (Jabal Al Ain, Hunting, 1979). le is corn-

posed of marl with recrystallized gypsum in che lower 
interval and algal, coralline and nummulicic lime­
scone with dolomicic marly and chalky incerbeds in 
che upper part of the succession. le arcains an average 
thickness of about 480 m at the West Cuesta. ln rhe 
studied seccion, rhe lower contacr with che underly-
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Tab. 2 - Scracigraphic chart of Jabal Hafit area (after Hamdan 
and Bahr, 1992, modified). 
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ing Dammam Formarion is nor exposed because of 
scree or alluvial cover. The upper contact is also nor 
exposed because of alluvial cover. Ar the West Cuesta, 
where presenr in its full thickness (the srudied sec­
tion), rhe Asmari Formation is subdivided into rhree 
formal members, which are from base to rop, the 
Zakher, Mucaredh and Muwaiji Members. 

ZM.1-IER MEMBER (Early Oligocene - Middle Oligocene) 

The name is derived from rhe Zak.her suburb 
which is located to rhe norrhwesr of Jabal Hafic. The 
type section is exposed in a marl pit mine locared 
directly co rhe south of che Cemenr Faccory (lac. 24° 

08 20 N, long. 55° 44 10 E).The cl,ickness of the 
Zakher Member at rhe rype section is 247m (Texr­
fig. 2). The lower pare consists of a maroon ro brown, 
silry marl, whereas the upper interval is made up of a 
buff co yellow gypsiferous marl wirh conglomeratic 

TIME ROCK 
,. 0 

GENERAL LITHOLOGIC OESCRIPTlON Cl 
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EPOCHS 
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Section (1) · Cement Factory marl open pit mine ZaKher Memt>er (CF) 

Coord1na1es Lal 24 8' 20 N, Long 55 44 ,o· E 

Tex1-fig. 2 - General description of che Zakher Member of the 
Asmari Fm. in the western limb of Jabal Hafi1. 

limesrone and limestone incerbeds. The lower contact 
of che Zakher member with the underlying Mazyad 
Member is not exposed. The upper conracc with the 
overlying Mutaredh Member is locally irregular and 
may suggest an unconformable contact. On the basis 
of the fossil occurrences and their relared zones, rhe 
Zakher Member is assigned an early co middle 
Oligocene age (Anan et al., 1992). 

MUTAREDH MEMBER (middle Middle Oligocene) 

The Mucaredh Member is a new member named 
after the Mutaredh suburb of Al Ain ciry which is 
located co the north of the West Cuesta, ease of Al Ain 
Zoological Garden along rhe road co cbe Zakher 
Suburb (Jar. 24° 11 N, long. 55° 44 55 co 55° 45 14 
E). lr forms rhe rwo resistant West and East Cuestas 
which extend north of Jabal Hafir Srruccure cowards 
Al Ain ciry. The surface extent of the member co the 
south ends abruptly soud, to the Cemenr Factory ac 
the West Cuesta . Ac the type section (Texc-fig. 3), the 
Mutaredh Member an:ains a thickness of about 153 m. 
le is made up of a thickly bedded, grey - weathering 
buff algal, coralline and foraminiferal limestone suc­
cession. Fragments of nummulicids, bryozoans, pele­
cypods, gasrropods and echinoderms are common. 

The Mutaredh Member becomes thinner and 
increasingly marly cowards the north and south. It 
has an irregular conracc with che underlying Zakher 
Member which may suggest an unconformity, while 
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che upper conracr with che overlying Muwaiji 
Member is conformable. 

The rich assemblage of nummulirids and plank­
ronic foraminifera assigns che member co middle 
Middle Oligocene. 

MUWAIII MEMBER (lace MiddJe Oligocene) 

The Muwaiji Member is a new member raking irs 
name from rhe Muwaiji suburb which is located to 
the norchwesc of the West Cuesca. The type section 
(Texr-fig. 4) is measured in a chalk open pie mine 
locared direcdy to rhe wesr of the Al Ain Cement 
Factory (west of rhe west Cuesta) (Jae. 24° 

08 30 N, 
long. 55° 43 55 E). Ar the type section, che member 
attains a thickness of about 81 m. le shows a range of 
lichologies. The lower interval consisrs of a lighc­
brown, poorly-bedded, marly foraminiferal limescone 
with coral heads, gastropods and echinoderms. The 
upper part is made up of a yellow ro lighc brown, 
thinly-bedded, marly oolitic and bioclasric limescone 
and yellow, gypsiferous. richly fossiliferous marls and 
clays. The Muwaiji Member is conformable with rhe 
underlying Mutaredh. The upper contact is nor 
exposed at the type section, where ir is covered by 
chick Quaternary alluvial deposits. On che basis of 
nummulitids, the Muwaiji Member is assigned to rhe 
late Middle Oligocene. 

PALEONTOLOGY 

SOMl· OBSERVATION ON RESIDUE SAMPLES 

As can be seen in the stratigraphy section, three 
sequences have been examined for the study of bry­
ozoan faunas, all belonging to Asmari Formarion. 
They are respectively CF (= Tie� in Tab. 1) of Zakher 
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Mb. (lower co middle Oligocene p.p.), O t (= Tl0
1
) of 

Muraredh Mb. (middle Oligocene p.p.) and 02 

(= Tl01) of Muwaiji Mb. (lace Oligocene). 
The location of che several samples is only indica­

tive and it refers ro che sampled horizons. 

CF samples 1-55 
From the CF sequence have been derived 55 

washc"'d residues, most of chem poor in bryozoan 
content and nor well preserved. Only 34 samples 
from rhe upper pare of the section are relatively rich 
in bryozoans (see Tab. 3). 

Samples 1-2-3: barren; 
Sample 4: Orbituliporid oxidized fragmenrs; 
Sample 5: barren 
Sample 6: macroforams. fuirly abundant bryozoans (Cellnritr 

reussi, Dittosnria primn, Margnrertn cereoides and Reteporel/11 
mbermlarn are recognized); 

Sample 7: the only organic conrent belongs to some poorly pre· 
served specimens of the genus Bntopom. They can be amib­
uced co a new species (see Systematics chaprer); 

Sample 8: microforams and oxidi1,ed rare bryozoam. Problematic 
Cyclostomauda and Cheilostomacida; the only certainly rec­
ogni1.ed )pecies are Cellnrin reussi and Stenosipom simplex-. 

Sample 9: complerdy barren; 
Sample I 0: in this residue Lhere is only one (!) Fairly well pre­

served colony of Srmosipora simplex; 
Sample 11: in rhis very interesring residue there are only 12 spec­

imens of rhc same Btuoporn species found in sample 6. It is 
important that they represent all �rowth srJ.ges of colony, 
from the ancestrular one ro neanasuc and ephebastic forms; 

Sample 12: only four specimens of bryozoan remains (Di.sporelf.t, 
grignonensis and 7ychinelln schreibers1). They are completely 
altered inro pyrite. and in the residue many small pyrite crys· 
cab arc present; 
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L LSl OF rn� \PH'II'\ ()('Cl RRJrm IN l A I' \A \IPI F', CF() 10 

\"111TIIFIR /OARI \L GROl\111 FORMS 
. 

18.1,11,. ltltlfflhOhpc, Jlld 'P'-"\'.thl h)mh •. n Ri::\1hlL· fl,nn ... RI R1�ut 
1onn,. I· I\J l . .  n;,;m .. 1m�. f)I, ( hl...:r tnnn, fl u1111h11f1m11 

( 'c,nt''l. hJ1'C"lh111hmu1 

Cn,u1 lm11r11 Rl:llS!-- ll, 1(\.·ll.mllomu 
Crumhun11c\t REUSS n. t \r1lou-11fonul 
(',wu,rio rr ,n.·Jl;1n11om,J 
D,-m,,,,·llu .w1l'1t,mrmu !\IIL1\t. EDWAROS E'I f1 u.ltc11m'l<\rnf'lnlll 

Ot.11k1ul/u..n. 1, 1t.1�hcn\,.,onlon111 
F.uJmm1cu u1/a1111ru l).'\ \. \l()N(, f-C-)l1 \"FI RI. tV11ltufaf11torm• 

RI IV tn(ulunllcirmi 

Fwlmmu-a,1, RI' cVmr.:ularnform1 
r,/unnu,1, Fl l('dlJmlon,11 
F,/n u11u11"1/a.1 C,\N\ t... R.\SSISR Rr 1\.'111,ularulurm) 
r,1,.,,..m .,a sn Rf 1V111,uh1t11lnm1) 
Jlurnrn, .,o. RE rV111;.;ul,1111rum1J 

,\lrt urn,,'" nn1hfn, t,/n1 l�IIL�l.·EUWAROS., Rf 1V111"-ul.1111tom11 
\frc,t1ord1/!\n Rr 1Vm\'.ul.sr111om1i 

Cl�HI OSTOMA I IIJA 
RI 1AJ.i... ... ,n1fom11 
R[ l,\1lc1'tfllfOt1III 
Rf_ 1,\,lt:CN11funnt 

.\/Jrr1uu w/Jt,/lhuil •o tREtSS1 EN f\1.:10hramooruor111• 
\1thtrmomu ,t•t)nmmo fRLllSS1 Et\ (\k111hri.111mon1onn1 
fl11r111,mu _llt'Jla1u �n.n 01' t\onc"'h;m.·llu11fonn1 

RL 1\'1m:ul.u11to1m1 
Bnutlmun1/111 .l111,nn RI tVm1..ulim1h'ffll1 

C11/prt1HU!<i.O RL cV1tt\;ul;1ri1torru1 
1r 1C:dl.u11tom11 

Crllr "''"'"" ,n ,,, «Cdltoc•r11onu I 
RI l\'111-.:ular11lumu 

Cnhnlm1t1 huw11 lREl1SS, RI 1\'i1k.ul;u11lvrm1 
(.',-,lirl/om, 1mlum11MOU.1 LN t M1.unbr.amnunforrn1 
D11,,wmrm111.I u:r,1t,m1m1i1/u lWAfFRSi l·l tCu11.:11in•llan1(onu1 

J)u,m,,rid ntun'1 cREl iSSI ll 1("cll.u 11forn11 
[f\ 1 '\kmhta1111x,nlom1 I 

Frtfu(tJ buloJtdUJ tREl 1SS1 or fl uml11,rom11 
Gr••,m1mwr,1 d ,hmlttuM tREl-�SJ U\ iMcmh1;,.nmcmlorm1 

K\lmtiut,n IT l("dLm11onn1 
,\lt1n•m�11e1 ,r,toulr, I \1ll.NE,fl)\\ AROS, H tCcltm1hm111 
Man•a1t·tt(1,o Ft 1('cl1..r11torm• 
\f,mlJ1a11u>o1ul,a ,n r, r\lcmhnmmonfonnl 

RE f \dt•o111to11n1 
.. , I \li:mhr.u11ni1,nfnnnJ 

Nrtt,,, rnwllu cl.A \1:\RC�J H' , C"l'll..iri1lunu1 
Porn tlhma, r1m11/1111w RlXSS FT (l'�ll.1mfnm11 
f•onnu d ,m,ttullu(RE\'SS, RI t Vt1H..ul.1rnlonn> 

RL 1R1.·1c1ivnru1111; 

RE I Rdcnottfom1J 
�t ,,,,..,�,11,tud """''·'"'·""' 81/./ARl\cl &. RRl\(iA J l (C"(llj/i1tmm1 

FL (Ccll.1mlu1u11 
�t

'm1e·.u hmtt \lllm,n11mw., hi' ARCHJ.\RC1 Rr I Vml·ulunllonn) 
RE 4Rcle1x1r1fon111 

Str •11to11Y1t/ltJ wulm ,t ,on Rf 11:.M .. 11.Lnlorm, 
SttlWJl/kJIII '"'"" lSlOUCZKAt 01 1.l.unuli1111,m11 
S11·nu.\lJWICJ .Hm 1/n KOS(111NSK\ Ill' 1l.unuh11for1111 

RI ,Vmluli.1n1lom,J 
\'tmu lm,,1,11l,twmw1111,11CI\Nl!t I+ (("dl.1mhm111 

'T.ib .. , - List of the species occurring in U.A.E. CF. 0 and O 
sequences and rheir wari,11 growch forms (b.1s1c mor­
phorypcs aml �pccific forms); FF : tlcxibll' erelt forms. 
Rt. : ngid m:cr forms, l:.N : encrusnng forms, 0: orhcr 
fonm (l.unuliLiform and Conc�chucHiniform). 

Sample I 3: this residue i� also very poor and com:uns pvme crvs· 
tals. Thc.:rc arc fragment, of ludly pr.:served bryo1oan� J'iid 
forams. Only one specimen of \/inrnlnnn sub.ry111111emcn, 
curiously well preserved: 

Sample 14: Planktonic forams prevailing; hrymoan ,pccimen� 
la1rly abundJm, but only wirh 3 species: Bntoporn sp.n. {sec: 
no� 6 and I I). Cellamt r,wsi. and l'inm/,mn wbsy111111ttrm1. 
Panicularly. the ,pecimcn., nf Rnropom .1rc in a· ,•crv IJrge 
amount wirh all scage of grow1h. Untorrunaccly m;nr :1re 
incru,red. so obscuring som(' imporr.im ch,1ractl'r� of 1h1s 
nc.:w species; 

Sample I .5: bcnrhic fora ms, Jnd very rare brym.oans. There arc 
c,pcc1ally two f ragmencs of :'>rmos,pom mm1 and Str11osipora
mnplex type where rhe 1.oocc1a may or may 1101 have 1hc char-

,1c1c.:ris1ic avicularium (s<'e Sysremarics chapter and Pl. 3. figs 
11-12};

'>ample I 6: virrnally h:irrcn; only unrccogni,.11ble fragments; 
S:unple 17: ec.:hinoid fragrncnc,. oxidi,.ed hivalve$ and problem­

atic brvoio.m rl'mains; 
'i,1mpb 18- l 9-:20: barren 
)arnpJc 2 I: vt:ry rare bryozoam (Di,porella grig11011emu and 

\ mml11rlil sub�1•11ir11Nnrn): che cycloswmatous completely 
o�idi1.cd;

!-.amplcs 22-23: barren; 
Sample 24: Very rare unrecogn11.able fragments of bryozoans; 
';ample 25: all frngmem� of re\idut· Lompletcly oxidi1.cd; very rare 

Ne/1,a mu•lla and Vi11ml1ma s11bsymme1nc,1 occur; 
.;;amples 26-27-:28: no brvowam; orilv be111hic for.tms; 
Sampk �9: ver) rare bry;noan fragmems and rare oxidized ben­

rhic lorams. Among che hryowan there is one 111cercscing ovi­
ccllt:d Ci·is,n_ haueri_ and a �recimcn of />orirellnrin complicntn: 

)ample 30: eeh1nou.ls fragmcnrs. problematic bryoman remains: 
Sample 31: with rhi� �ample there i, a very sudden change ofbry­

ozoan occurrence. especially of dclica1e cyclosmmarous, 
mo,rlr bdongmg ro Crisi,, /,nueri and Ex1dmo111•n nrlnnucn 
,pecic,. There arc Jho rwo imcrcscing ,hcilo5com.1ta, which 
cJn be anriburcd respectively 10 new species of Adeo11ellopsis 
and Bri,se/11111 (see '>ysrcmatics chapter): 

�ample: 32: barren 
.)ample 33: ven• rare bryozoans. among which Ne/fin tenella and 

,\firmprm·//,, �p. 
'>ample 34: plakronic fora ms and mrnc colonies of ,mall bry-

01,oans badly pre�crvcd. Among 1hcm only Nelltn mu:lln and 
. nma l,,,urri. 1 he buer ,omcrimes nor casilr rc:cogni1.ablc: 
Sampk· j5: cwo specimens in poor condi1ion. hardh dcrer-

min.1blc: 
' 

Sample 36: macrofo;am� prese111 (mo�dy Opermlim1 sp.). many 
�111.111 bryozoan lr.1gmc111s of Cris,n hnr1t'ri and Nellin renella: 

'iample 37: no hry01.<.>:111s. pbnktonic forams only; 
S.1mplc 38: bcmhic and, subordinate. plankronic forarns. Among

rlw hryozoans Nt'/11,1 tmelln prevails. Small fragmems of
Adeo11ellopsi.s cE pormn presenc; 

Sample J�A: Abo in 1hi� ,ample: chc genus Oprrculmn is prcva­
le111. 1 h� brrozoam .ire f:1irly abundam, c:speciall)' with spec­
tmem ol 1\IP91no1·on proboscidt·n. There also occur again rhe 
same 1wo new ,pccic,,, helonging to genera Adeonl'llops,s and 
Hmseli11,1. seen in �ample 31. Rare Nellin rmella and prob­
lcmaLic cyclos10m,Ho11s specirnem; 

Sample :398: 1hc conrc111 is the �:ime of sample .39A bu1 wirh 
quite rare specimens. 

'-lam pie.\ 40-4 I -42-4j: M bryo1.0a ns. planktonic fora ms (40-4 I) 
,md planktonic/bcmhic forJms (42-43) prcscnc; 

Sample 44: un1rnponanc fossil remains (Operculinn}. and small 
I rngmcncs of Nd/in 1e1ll'll,1: 

Sample 4'5: No bryowans; plankrnnic forarns; 
S.implc 46: rare Optm1/i1111 and plankionic forams. )orne badly

preserved cyclostorna1ous ( Filisp,mt1 fal/nx, E>.:id111011en
,11/11111,cn and i\lt9•11oec!,1 probosc,den. As in many previous 

. �.1rnpb rhe presence of Nellin tl'llelln is fairly high: 
Sample _17: cl11S sample 1s relacivcly rhc richest of bryozoan

rem,11ns, cogerher with rarl' nummulirids and planktonic 
forarns: Among 1h� bryo10am is t•mpha.,i1.ed the occurrence of 
m.1ny lragmcnr.s ol Ead111011ea (lf/,mnm. Rereporc/ln 111bermln-
1,1 i\ aho fn:qucm. For the occurrence of mher cyclostomaLous
and cheilosromawu.s see Tab. 3:

Sample 48: no bryozoans ; very rich in plankronic forams: 
SJmplc -i9: Numm�ilitids and bcm.hic for.um prcscnr. N 111 the 

other \:tmplcs lrom the 1op of rim sequence the residue is 
characteri,e<l by .1 rypical oligospccifaciry with a great num­
b�r of <,ine or cwo species.There are 70 fragmcn1� of 
I 111rn!tmn s11bs_y1'.1111rtrm1. 1110�1 oi them well preserved. f'he 
mher relarivdy frt:qucnc, with 12 spccimem, b l,,fmgnrett,1 
rcn·o,des: 

�ample 50: bcnrhic forams; Vinmlrll'in subsy111111etncn ,s v..1111-
shcd (!). while Margnrm,1 ureo1d,·s is s1ilf prcsem; 
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",Jmplc\ 'i 1-52 .rnd 54: hcnthic forams: the bryozoan conrent in 
thc\c \,tmplc; i; quite \imilar (sec Tab. 3). Norcwhorry i� the 
reappearance of tht: new species belonging ro genus 
Adeo11rllopsis �et:n for che ltm lime in �ample 5 I. Here is it 
quitc abundant (20 �pecimens) and well prc�crved. wich clear 
spctifk character for a good description: 

",dmpk 5]: barren: 
",ample 55: Nummulitids and be111hic for:uns: ;ome rare small 

.rnd poorly prescn,ed fragments of bryozoans. 

0 1 and Oz sequence!> 

In the sequence 0 1 (Mucarcdh Mb.) and 01 

(Muwaiji Mb.) borh belonging to the upper pan of 
Asmari Formarion (lower-middle Oligocene) many 
samples (35 and 20 respecrively) were collected, but 
most are totally barren or without bryozoaJ1 remain:.. 
Nevenheles� some of them are quire differentiated in 
�pecies conrenc and number of specimens (see in Tab. 
4 especially che numbers 3-4 and 13 for 0 1 and 11, 17 
and 19 for Oz). 

0 1 Sequence 

'i.1mple I: limesronc fragments: nummulirids and rare badly pre­
served br)'07oans. Parricularly imere�ring is the occurrence, 
.1lso in this ,e;,quencc, of rhc n. �p. of Adeonellopsi.r previously 
,ecn in rhc uppe1 �ecrion of er �am pie\: 

\ample 2: limesrone fragments, rare pl:rnkronic forams, very rare 
brvozoam: 

Sampl� 3: limestone fragmenrs, rare nummulirid\ and bcmhic 
forams: the abundance of Exidmo11en arln111im is significant; 

Sample 4: limc.srone fragments, rare nummulilids and bcmh1c 
fora ms. In rhis residue rhe brymoans arc rclarively .1bunda111 
111 specimens and quite rich in spcm:s. The discoverv of a 
single: specimen probably belonging ro Kilonisn is inccresring. 

�ample 5: limc5ton, fragmc:111.,,, r�re organic remains (�ponge 
spicules) and rare bur interesting bryoroans. among rhem 
Ditllxipori1111 cf. sepu111rio1111/is. 

�am pies 7-8A: rhesc two samples have a poor concent not only in 
hrvowam bu1 also in benthJC forams; 

",amp!� I.�: Thi� re�iduc is charactt·ri,.ed by very JhundJnl frag­
ments of small JJticubrecl colonies belonging ro Nell1n tenrl­
/11 Jnd Ctd/111'111 reum; dnmher species, rare and curiously well 
prest:r\'ed is Poncellnnn mmplirntn; 

:-.am/,k I l: Tim, residue. the poorest of the whole sequence, is n<.'ar­
y hnrren. There .ire only �omc hcn1hic forams and four bry­
ozoan specimens. belonging m four different problematic taxa. 
It i, notewhony rhar samples 18-.H contain only limesrone 
fr:1gmem�. ,omcrimt>s oxidiz.:d, and with regard 10 01her fos­
sils Jrc rornlly barren. 

0, Sequence 

Sample:!: lr is al mos! a barren s_ample. We have only a small and 
hadly preserved fn�m,nt of Vi11c11!nnn whsy111merrm1; 

",ampk 7: <;ome benth1c forams. �1sh tt:cth .111J �mall cchinoid�. 
Rare bryozoans: the presence of 1hrce specimens of well 
enough preserved Prmcellttrin mmpfwrrn i, notable; 

'.-o.1mple 11: Oxidized residue. benthic foram) (miliolids), and 
abundanc (50 specimens) \'inmlrmn rnbsym11un·un is preva­
lent. Pol'lrell11ri,1 ro111plirntt1 (rwo specimens) is qill presenr; 

�ample 13: Virtually barren: very rare �mall fragmenrs of 
I '111m/11m1 suhsvm1111·tnc,1 and other vcrv r,1rc and nor well 
pre,t'rvc:d ,pccirncm or Ne/1,n rmr/111 and Rett'f)Ol'ef"t sp.; 

\am pit· I 6: 1he conrent is similar to the pn:v1ous samples: a spec-
11111:11 or l'rmal!t1ri11 co111plim1n 1, very well preserved and ha, 
b�c:n ,o urililed lO illumate it (Pl. :!, rig�. 8-10): 

Sample 17: bivalve fragments and macroforams. The concenc is 
quite diverse ,tnd, although most specimens are badly pre­
served. rhc)' were generically determined. Remarkably abun­
dant are some encrumng bryozoans/robably belonging co
Micropo,·el/n. They neverrhcles, nee deraik·d sysrematical 
scudics. Another problematic specimen is figured in Pl. 2, 
fi

P.
s. 3-4. lr is .in encrusting fragmenr doubrfully assigned to 

Gign111oporn er. d11plicnrn: Th, shape of the aperrure and the 
position of large ascopore are very similar ro that or Reuss's 
�pecies, which however �eems ro have usually a vmculanan 
growth form; 

Sample 18: pracrically barren sample; all fossils, the "ph:rntom" 
bryo1.0ans as well arc complerely oxidized; 

Sample 19: many macroforams. The numerous specimens arc 1101 
really well presaved, but comparisons wich chc same species 
present in previou� s.,mples ,11low us co recognize Mnrgnrettr1 
cereordes (30 specimens), \lincularrn subs

ymmemm ( I 0). and 
Nellin trnelln (20). There arc four specimens bdonging co the 
genus S1�gi11oporrl/11, thal ,ire ascribed ro a new species (see 
Sysremaucs chapter); 

Sample 20: prac1ically barren; very rare bryozoan fragmcncs. 

SYSTEMATICS 

In rhis section all discovered species are reporred 
(see Tab. 3, wirh growth forms, Tabs. 4 and 5, which 
give occurrence of bryozoans in the sampled 
sequences, all names in alphabetic order for easily 
consulting), and rhe synonymic names and rhe strati­
graphic distriburion are briefly lisred. Also rhe 
aescriptions of the four new species are resrricced co 
basic remarks. They will be rhe ropic of a separate 
subsequent paper. 

This list parrly follows rhe classification of R.S. 
BASSl FR (in R.C. MOORE, 1953: Treatise of 
Invertebrate Paleontology, Parr G, Bryozoa), bur ir 
needs also to consider che mosr important papers 
recently published and rhe concinuous Progress reports 
on above Treatise (Revised), Coordinaror D.P. 
Gordon, with P.L. Cook, E. Hakanssson & P.O.Taylor. 

Order CYCLOSTOMATIDA Busk, 1852 
Family CRISIII>A� Johnrnm, 1838 
Genus Cmrn Lamouroux, 18 J 2 

<.ri.sir, l'!o11gn111 Milne-Edwards. 1838 
Cm,n hnum Reuss. 1848 
Crwa hol'rnesi Reuss. 1848 
Cri.sia spp. 

Genus Filrcrisrn d'Orbigny. 1853 
Filicriiifl sp. 

Family Tl11lUUl'ORJDAI Johnston, 1838 
Genus Ex1d111011en David, Mongc:reau & Pouyct, 1972 

Exidmo11en n,/nmica David, Mongcreau & Pouyct, 1972 
Ex1dmo11er1 concnllll (Reuss. 1869) 
Exidmonl'fl sp. 

Family ONCOINWCIIDM Canu, 1918 
Cenus Filispnrsn d'Orbigny. 1852 

Fili.rpnrsa fi1//11X Canu and Bassler. 1920 
Filispnrs11 sp. 

Family EN IALOPIIORJUAl Reuss, 1863 
Genu� Merynoecin Canu, 1918 

Mecy11oecia probosciden (Milne-Edwards. 1838) 
M1:cy11oec1a sp. 

Family HoRNERlllAF Grt:gory, 1899 
Cearns Homern Lunouroux. 1821 

Homern sp. 
F.imily LiCHENOPORJJ>AI $mitt, 1866 



CYC"LOSTOMATIDA 4 6 1 " 10 II 12 n 14 15 16 17 21 24 25 ,2() JI) ,1 ,J 

CrHw domuuo M Edw I:\ 

C11.w l11111nt RF.USS I 50 

Cn\'IO hutrneli R. 
Crow �nn. 
01SOUfl'llc1 RfJl!l1Ulll'II.\IS M.ED\V I I 

D1.r1wrr/lt1 so 
£udmm1tt1 urfmwu, DA V M01"G. PUYET 10 

£.wlnwnea c:Q11<·un1 ( R , 
F1/,r11.,w '1"1-
F,tw-.nu fu/111, (' BASSLER 
Fi/1.\INlt'\tl\O, 
1/mnaa ,o. I 

hl,mJn111f't1 \D. 
\lt1, \fWc.J� m tJI 11l>m, u/1·,1 \1 ED\V 
\ft.'tWWt'tUJ\I> 

CIIEII OSTOMATIDA 
\dfnnrlhm.H., omunrnus n.,n g 

,\drollellnn.H.f et coMm,mlm,a tR.J 
.\,Jr,mdlmw., cl. 1�n111t1 ROE\1ER 
\hll·ruu, rnl11rl,mm'lm tR.> 
,\11hnmoma \'fHlr.tlntn·a (R.t 
Bmom,w .Hcllutll ,n.n. 2 12 .IS 
B�u.r..Jma r,,JnHlil ,n n <I 

81flustra �ll. 
Calt>l'll.\111,n. 
Ccllt1nu lt'lUJl d'ORB 2 2 13 

Cdfrm1,wt1.J ,n
Cru.u1mm!.:11u11,·llu t:IJnt1omtoma tR.J 
Crihr1/m·111 lwur,1 tR.l 
c,,lu,lmm ,wt,ma r\10LL1 

n,wtllkltUld er 1rHtt•11trwnalu (\\ i.lh!f'\' 
IJIIW1ll"d Ot'lllld 1R_1 4 
£.ti ht1rn1clc.i • ,x·,-mr"a cABILlXi. • 
fr,lo,·L1h1,lem111a IRI 
(ilfalJ/"nar(11.:l.,l11nl,,·111r, CR.) 

K�loo,Ja m. 
.\ltffJ!Ut t'tffl , rrnmln ( M f.D\V ) 1 

\lm·garrua ,n. 
\frmh, ,m1m11ulta ,;;n .! 

\ftm.H·wm,a ,1 .. \\lllll'tJt,ota tR., 
\!10,mmdla-,n 
Nrl/1<1 t<'llrl/11 <LAMARCK> I 4 

Pm u rlfnrm c mm1hc·a1u R. I 

Pu1111i.id ouo1w1,1tR.1 
Relt'tWI ,·l/lJ Ju�rt ulutu ( R ) 5 

Nc·u.,,m·t'/lu ,r,p, 
';n1m,u·d/t1nt1 mar,,.,tKdJW B.&RR 
,·, 11m,1e·cl/m1t1 ,nn. 
\t'flllt"Ji ham wbmnfmma cJ'ARCIU 
\nm w,01 llttl tlc-:mu R 
."itei.:1m11·,m tlft1 c1whu-11 �n.n 
Stt"lfrJ.\WttM rt'W.jf (STOLIC'.lKAI M � 
5temwrmro ,1m11/rt KOSCI fl!-,.SKY I 

T\·• hmrllla t, hrt"1hrn1 c R.) I 
\ rm ulm,u .u1h.,·l·11111wrru·a ,CA"\Jl'l I 1 I I 

�u111bcr ol \O.:cnncn, ·� 1 10 I I� 2 I 86 17 2 .! 2 7K 6 

Tab. 4 - Occurrence of U.A.E. Bryozoa in CF samples {Early Oligoccne-Middle Oligocenc p.p.). 
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CYCLOSTOMA TTDA 

Cris,a e/v11J!Ola M.Ed\\. 

Cr,sa ha11cn REUSS 

Cr1s1a lwemesi R. 

Cnsio sDD. 
D,spordla eneno11e11si., M.EDW. 

IJ1s11ordlt1 sD. 
E.11d111011et1 mlt11111ca DAV. MONG. POU. 

£.11,/1/1(1/11'1) CIJ/l('{J\'11 (R.) 

£.udmont'a ,n. 
Fi/1<mia so. 
Filisoarsa fl1U111 C.BASSLER 

Fi/isparso sp. 

1-/omera sp. 

Men•1111e,w orol1osc1deo M.EDW. 

Mt!C\1lllU!c·ia�o. 

CHEILOSTOMAT!DA 

1\de1meilom1., m1w11e11s,s n.,o. 
tlde1111elh>r»i.1 d. ,·o.,cmuohoru cR.) 

Adeo11eU<1ns1.v cL 11w111a ROEMER 

t\ltl1•m1a .,11b11bmur11u (R.) 

Arlhrarwma mar"oom (R.) 

Ba11>00,·a s1eU111a so.n. 
BeissUi1111 ro/mslll �p.n. 
81/l,1s1m so 

C(l/()r!Ui(I ,o. 
Celltmu "'"·'·" d"ORB. 

Cellenortma s1>. 
Cra.wmar�111,J1cU1J cf.mt1cro,,1r11111J (R.) 

Cnhr1/arw hm,rri (R.) 

Crihnlarw radwlll (MOLL) 

D111J.111111r111t1 cf. sem,•1111 w11alis (WATERS) 

D11111sarw nnmo (R.1 

E.tc/11,mide, ,occi1wa (ABILDG.) 

Fed11ra h1dl'III01<1 (R.) 

Gi>1t1111ooora cf.c/11p/1caw (R.J 

Kv/1mi.<1J SD. 
Mor�ore110 cereoules CM.EDW.1 

Mar�urenu sp. 

Memhro111f}ondra so. 

Mt•nisrooora cf. Sl'ri11eom1ra (R.I 

M,cmMre/1" ,1>. 
Ndlw ll'llella (LAMARCKJ 

P11ricdlww co111nliw1<1 R. 

P1m11a cf. coro11oro (R.l 

Relef)()/'l'Uu 111/,erc11/a111 (R.) 

Releflorella ,op 

S1·rupoaUor,u moro.wco11t1 8.&BR. 

Sc, 11oc1< ,•Uww ,oD. 

S,m111•sclwra .whm'l'lfom11s (d'ARCM.l 

Spll!'wpor111a e/t'�llllS R 

s,e�l/l{l/l()fella orn/11ca ,o.n 
S1e110sif111rn re11.w (STOLICZKAl 

Slt'IIOl'l/1()/'U Sllll(III'\ KOSCHINSKY 

Tl'chi11cl11J sl'l11nhers1 (R.1 

\'mcu/ar111 s11l>sw11111n11,·u (CANU) 

Number or snecimeM 

I 2 3 4 
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Genus Disporelln Gray, 1848 
Dispore/111 grig11011msis (Milne-Edwards, 1838) 
Disporelln sp. 

Order CHElLOSTOMATIDA Busk. 1852 
Family MEMRRANIPOR([)AE Busk. 1854 
Genus Biflustrrl d'Orbigny, 1852 

Biflustm sp. 
Family V1N,VLARlll1Af Busk, 1852 
Genus \li11cu/11ri11 Defrance, 1829 

Vinrnlann subsym111etr1ca (Canu, 1907) 
Family CAilOl'ORIDAE Norman, 1903 
Genus Alderinn Norman, 1903 

Altu:rina sub1ili11111rgo (Reuss, 1864) 
Genus Cmssm111rgin11rel/n Canu. 1900 

Cmssim11rgi11mell11 cf. mncrostomn (Reuss, 1848) 
Genus Membraniporidrn Canu & Bassler. 1917 

Membrnniporidrn sp. 
Family QUADRICELLARIIDAE Gordon, 1984 
Genus Nefl,a Busk, 1852 

Nellin tenel!t1 (Lamarck, 1816) 
Family CANDll)AE d'Orbigny, 1851 
Genus Srmpocellnrin Van Beneden, 1845 

Scmpoce/lnrin mnrosticana Bizz.arini & Braga, 200 I 
SrmpocellArin spp. 

Family CAI rFNSIIDAE Canu & Bassler. 1923 
Genus Ca/pens1a Jullien, 1888 

Cn/pensin sp. 
Family PORIUI LARIIDA� Harmer, 1926 
Genus Porice/lArin d'Orbigny, 1852 

Poricellaria comp!iClltn (Reuss, 1869) 
Family 0NYCHOC:F.I.I.IDAF. Jullicn, 1881 
Genus Semieschnrn d'Orbigny, 1852 

Semieschara subpyriformif (D'Archiac, 1846) 
Family M iCRClPORIOAE Hincks, 1883 
Genus Micropore/lA Hincks, 1877 

Microporella sp. 
Family STECIN(lP(lRFl I IDAE Hincks, 1884 
Genus Sregmoporella Smin, 1873 

Steginoporelln flmbica sp.n. 
Family CEUARJIDAE Fleming, 1828 
Genus Cellnrin Ellis-Solander, 1786 

Cellana rewsi (d'Orbigny, 1851) 
Family SKILONIIDAF Sandberg, 1963 
Genus K_ylonisa Keij, 1972 

Kylc11isa sp. 
Family CRIBRll lNIDAE Hincks, 1879 
Genus Cribrilarrn Canu & Bassler. 1929 

Cribri!nria haueri (Reuss, 1848) 
Cribrilarin radinta (Moll, 1803) 

Family PAWl l-lFll)AF Davis. 1934 
Genus Dirtosaria Busk, 1866 

Diuosnrin prima (Reuss. 1866) 
Family CATENICFUIDAE Busk, 1852 
GenusDitax,porma Srnch, 1935 

Ditaxiporina cf. sep1twtrio11nlis (Warcrs. 1891) 
Family Am.ONIOAL Busk, 1884 
Genus Adeonel!opsis McGillivray. 1886 

Adeonellopsis omanemis sp.n. 
Adeo11e!lopsis cf. coginophora (Reuss, 1848) 
Adeonellopsis cf. porina (Roemer, 1863) 

Family RoMANCHEINIDAE Jullien. 1888 
Gcnu� Escharoides Edwards. 1836 

Escharo1des roccmea (Abildgaa rd, 1806) 
Family TETRAPU.RIIDAE Harmer, 1952 
Genus Tjchinell.n Zagorsek & Kazmer, 200 l 
. !jchinelln schreibersi (Reus.�. 1848)

Family BFISSFI INIDAI: Gordon, 2001 
Genus Beiss,·lina Canu, 1913 

Beisselinn robusta sp.n. 

G. BRAGA. S. A. BAHR

Family PORINIDAE d'Orbigny. 1852 
Porina cf. coro11ata (Reuss, 1869) 

Family GIGANTOPORlDAE Bassler, 1935 
Genus Gignmopom Ridley, 1881 

Giganropora cf. dup!iCllta (Reuss, 1848) 
Family MAR(;ARt:-n11>AE Harmer, 1917 
Genus Margaretta. Gray, 1843 

Margarert11 cereoides (Ellis-Solander, 1786) 
Margaret1t1 sp. 

Family l.A,ERNIOAF Jullien, 1888 
Genus Arthropoma Lcvinsen, 1909 

Arthropoma sparsipom (Reuss, 1869) 
Family AscOSllDAE Jullien, 1883 
Genus Fedora Jullien. 1882 

Fedom bidentata (Reuss, 1869) 
Genus Stenosipora Canu & Bassler, 1927 

Stmosipora reussi (Sroliczka, 1862) 
Srenosipora simplex (Koschinsky, 1885) 

Family L£PRALIELUDAE Vigneaux, 1949 
Genus Cellrporaria L,mouroux, 1821 

Celleporaria sp. 
Family PHIOOLOPORIOAF Gabb & Horn, 1862 
Genus Reteporella Busk, 1884 

Reteporella mberrulata (Reuss. 1869) 
Rereporella spp. 

Genus Sparsiporina d'Orbigny, 1852 
Sparsipori11a elegam (Reuss, 1848) 

Family BATOPORJDAE Neviani, 1900 
Genus Batopom Reuss, 1867 

Ba,opora sullata sp.n. 

1838 
1848 
1980 

2001 

CYCLOSTOMATI DA 

CRlSlA ELONGATA Milne-Edwards, 1838 

Crisi11 tlongnta MIINE-EDWARDS, p. 203. pl. 7. fig. 2. 
Crisia Edwardsii R.Euss. p. 53. pl. 7, fig. 30. 
Crisia elongnta Milne-Edwards - ANTOUNI, BRA.GA & 
FINOTrl, p. 35, fig. 17. 
Crisia elon�ata Milne-Edwards - 2.ACORSEK & l<AzMER, p. 
23, pl. 1. hgs 4-5. 

Description - Colony arciculaced and biseriaJ. 
Widch of the colony approximately equaJ co the dis­
tance between two lateral aperrures.Aperrures circular 
with very salient periscome. Dorsal wall porous. 

Occurrence - Eocene-Present. 
Samples: CF 15,49/01 l ,2,4,8A, 13. 

CRISIA HAUER! Reuss, 1848 
Pl. 1. fig. 2 

1848 Crma hnueri REUSS, p. 54. pl.7, figs 22-24. 
200 I Crisia haueri Reuss - 2.AGORSEK & KAZMER, p. 23, pl. I, fig. 2. 

Description - Colony articulated, narrow and bis­
erial,with slightly developed peristome. The zooecial 
wall smooch and slighcly porous.The high distance 
between che two lateral apertures is characteristic of 
this species. 

Occurrence - Upper Eocene-Miocene. 
Samples: CF 29,31,34,36,52. 
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CRJSlA HOERNESI Reuss, 1848 
Pl. l, fig 1 

1848 Crisio Hoemesii R.F.uss, p. 54. pl. 7, fig. 21, pl. 11, fig. 28. 
1975 Crisio hoemesi Reuss - BRAGA, p. 143, pl. I, fig. I.

1988 Crisio hoernesi Reuss - BRAGA & BARBIN. p. 505. 
200 I Crisia hoenusi ZAGORSEK & l<Az.MER, p. 23, pl. I, fig. 3. 

Description - Colony arriculaced and biserial. As 
in elongata the width of the colony is abouc rhe same 
with the distance of che cwo lareral apertures, bur the 
zooecial cubes are not visible on the surface, and che 
zoanum 1s nonporous. Aperture circular with non 
salient peristome. 

Occurrence - Eocene-Present. 
Samples: CF 55/0 1 8A. 

CRISJA spp. 

Remarks - ln sample sequences CF and 0
1 

some 
poorly preserved specimens, belonging co che genus 
Crisia, are present (see Tabs. 4-5). 

FJLICRISIA sp. 

Remarks - Jn 0 1 sequence (sample 4) chere are 
many fragments of articulated bryozoans with slender 
long incernodes and prominent apertures. They cer­
tainly belong to family Crisiidae, being however 
more similar to Filicrisia than co other Crisia found in 
che studied residues. The specimens will be object of 
subsequent research. No gonozooecium presenc. 

EX!DMONEA ATLANTICA 
David, Mongereau & Pouyet, 1972 

Pl. l, figs 3-4 

I 969 Exidmo11ea atla11rica Auet. - MONGER.EAU, p. 216, pl. 16, 
fig. I, pl. 17. fig. I. 

1988 £xidmo11efl at/mnica Auer. - BRAGA & BAR.BIN, p. 506, pl. I, 

fig. I.

1992 ExidmonM fltlantica David, Mongereau & Pouyet -
TAYLOR & VOIGT, p. 123. 

2001 Exidmonl!t1 atlmuico David, Moniereau & Pouyec -
ZAGORSEK & l<AzMER, p. 24, pl. l, l1gs 8-9. 

Description - Colony erect,bifurcated,and normal­
ly in many specimens there are 3 co 5 zooecia in each 
fascicular row, with the fascicles which open alrer­
nately on both side of the zoarium.Aperrure quad­
rangular and dorsal side of the colony smooth. 

Occurrence - Eocene- Present. 
Samples: CF 31,34 ,40,47/0

1 
I ,3,4. 

EX!DMONEA CONCAVA (Reuss, 1869) 

1869 ldmonefl conc,wa REUSS, p. 282, pl. 35. figs 3-4. 
1988 Exidmonea conc,wa (Reuss) - BRAGA & BARBIN. p. 506. pl. 

I, figs 3-4,7. 

Remarks - The dorsal surface is rypical for Reuss's 
concava species, with Aat or sometimes convex pro­
file; 3 or 5 fascicles exrernally evident. 

Occurrence - Upper Eocene-Oligocene. 
Samples: CF 34,39A,47/0 1 4. 

EXIDMONEA sp. 

Remarks - In samples 0 1 
S and 14 rhere are some 

specimens, poorly preserved, thac cannot be ascribed 
either co atlantica or co concava species. 

FILISPARSA FALL.AX Canu & Bassler, 1920 

1920 Filisparsa fa/lax CANU & BASSLER. p. 693. pl. 142, figs 1-11. 
1963 Fili.sparsafallox C.mu & Bassler - BRAGA, p .49, pl. 5, fig. 8. 

Remarks- These rare specimens are very similar co 
the cycloscome colonies collected by Braga ( 1963) in 
the Lower Oligocene of Monceccio di Costozza {Mc. 
Berici) and rhen arcributed to the Canu and Bassler 
species. 

Occurrence - Eocene-Oligocene. 
Samples CF 46/ 0

1 8A. 

FILISPARSA sp. 

Remarks - The several specimens presenr in sam­
ple 0 1 4 are reminiscent of rhe zoarial shape of the 
genus Oncousoecia in having long perisromes that 
open only in the frontal surface. They neverrheless 
have cylindrical and narrow branches and many zooe­
cial apertures. with small diameter. Lacking the rypi­
cal Oncousoecia's ovicell ir is becrer ro ascribe these 
specimens only co genus Filisparstt. 

MECYNOECIA PROBOSCIDEA (Milne-Edwards, 1838) 

1838 P11swlopom probo!cidea MILN�-EDWARDS, p. 219, pl.12, 
fig. 2.

1920 Mecynoecia probosridea (Milne-Edwards) - CANl & 
BASSLER, p. 726, pl. I 08. figs 1-15. 

1988 Mecynoecia probomde11 (Milne-Edwards) - BRAGA & 
BARBIN, p. 509, pl. 2, fig. 5. 

2001 Mecynoecio proboscidea (Milne-Edwards) - Zt\GORSEK & 
l<AzMFR, p. 26, pl. 2, figs 7-8. 

Description - Colony erect, cylindrical, with zooe­
cial rubes that open around the zoarium. They are 
very long, with circular aperture and prominent peri­
srome. 

Occun'f!nce - Eocene-Present. 
Samples: CF 39A,39B.46/0 1 

3,4, 14. 

M ECYNOECIA sp. 

Rernarks - In the same previous samples there are 
some poorly preserved specimens that, for rheir zoar-
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ial shape, could possibly be included in the wide vari­
ability of proboscidea , but rhis is doubtful as rhey 
have very narrow unusual periscomes. 

HORNERA sp. 

Remarks - Only very poor fragments in samples 
CF 31 and O, 4. For rhe hornerid disrincrive shape of 
the dorsal surface (sufc,) chey nevertheless could be 
ascribed co chis genus. 

01SPORELLA GRlGNONENSIS (Milne-Edwards, 1838)
Pl. I, fig. 5

1838 Tubuliporc de Grignon MILNE-EDWARD�. p. 333. pl. 13. 
fi�s 2-2D. 

1980 L,chenopora grig11011emis {Milne-Edwards) - ANTOI INI, 
BRAGA & FJNOTTI, p.44, figs 25-26. 

I 988 Lichmopom grig11011emis (Milne-Edwards) - BRAGA & 
8ARlllN, p. 514, pi .4, fig. I. 

2001 Disporella grig11011ensis (Milne-Edwards) - ZAGORSEK & 
l<AzMFR, p. 29. pl. 3, fig. I 0. 

Description - Colony encrusting and discoidaJ with 
lower surface Aat. Fascicle nor much salient, uniserial 
and short. One or rwo rows of polygonal or rectangu­
lar cancelli. Gonozooecium not observed. This species, 
commonly ascribed co lichenopora, now belongs to the 
genus Disporefla (Gordon & Taylor, 1997).

Occurrence - Upper-middle Eocene. 
Samples: CF 12 (pyritized specimen), CF 21 (oxidized). 

01SPORELLA sp. 

Remarks - Two small fragments, very poorly pre­
served, rhar could belong to che genus Disporefla. 

CHE1LOSTOMATl DA 

81FLUSTRA sp. 

Remarks - Rare fragments of specimens, attribut­
able co che family Membraniporidae. Despite the 
poor preservacion,chese fragments may be ascribed ro 

the genus Biflustra based on che shape of zooecia 
arra�ged in longirudinal rows and the position of the 
opesta. 
Samples: 0

1 
4 and 0

2 7 and 8. 

VINCULARIA SUBSYMMETRICA (Canu, 1907)
Pl. I, ftg. 8

1907 Heterocelln subsymmetrira CANU. p. 16, pl. 2, figs 1-3. 
1961 Heterorr/111 subsymmetricn Canu - lABRACIIERIE, p. 12, pl. 

2, fig.6. 
1988 Vi11c11/aria mhsymmetricn (Canu) - BRAGA & BARBIN, p. 

514, pl. 4, fig. 7. 

Description - Articulated zoaria, zooecia subrec­
tangular, large and separated by a narrow furrow. D 
zooecia (divergent) noc clearly discernible by C zooe­
cia (convergent). Large opesia, slightly smaller that 
those of C.

Remarks - This characteristic and unmistakable 
species is one of che more common and well repre­
sented in all series, especially in the samples from che 
upper part of CF sequence. 

Occurrence - Middle-Upper Eocene. 
Samples: see Tabs 3 and 4. 

ALDERINA SUBTILIMARGO (Reuss, 1864) 

1864 Membmnipora mbrilimnrgo REUSS, p. 630, pl. 9, fig. 5. 
1974 Alderinn suhtilimnrgo (Reuss) - DAVID & PnUYET, p. I 06, 

pl. 2, fig. 4. 
1988 Alderir,n subtili11111rgo (Reuss) - BRAGA & BARBIN, p. 516, 

pl. 5, fig. 5. 
200 I Alderinn subrilimnrgo (Reuss) - ZA<.�ORSEK & KAzMER, p. 

31. pl. 4, fig. 4.

Remarks - Only one encrusting fragment of a 
zoarium. Zooecia oval, irregularly arranged in qujn­
cunx. Opesia large, with very small gymnocyst. No 
ovicelled zooecia in che specimen. 

Occul'rence - Eocene-Miocene. 
Sample: CF 52. 

EXPLANATION OF Pl..ATt 1 

Fig. 1 - Crisin hoemesi (Reuss): CF 31;
Fig. 2 - Crisin hnueri (Reuss): CF 31;
Figs 3-4 - Exidmonea ar/nnticn {David. Mongercau & Pouyet): 0, 3;
Fig. 5 Disporella grig11011ensis (Milne- Edwards): CF 12; 
Figs 6-7 - Scmpocellarin mnrosc,cnnn Biu.arini & Braga: CF 51;
Fig. 8 Vinculnrin subsvmmetricn {Canu): CF 49: 
Figs 9-10 - NeL/in tene/la (Lamarch): CF 36; 
Figs 11-13 - Steginoporella nmbicn sp.n. : 0 I<) (Holorypus). 

CF: Zak.her Mb. {Asmari Fm.) : Lower Oligocene - Middle Oligocene. 
0, Mucarcdh Mb. (Asmari Fm.): middle Middle Oligocene. 
O Muwaiji Mb. (Asmari Fm.) : Middle Oligocenc-Lace Oligocenc. 
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CRASSIMARGINATE.Ll..A c£ MACROSTOMA (Reuss, 1848) 

1848 Cel!artn mncrostomo Rl·VS�. p. 64. pl. 8. figs 5-6. 
1974 Crassimnrginare/111 m11crosto1111t (Reuss) - DAVID & Pounr. 

p. 107. pl. 3. fi� 3-4. 
1988 Crossim11rgir1nulla mncrostor11r1 (Reuss) - BRACA & BARBIN, 

p. 516, pl. 4, fig. 8. 
200 I Crnssimorginnrella mncrostomn (Reuss) - ZAGOlt�l:K &

KAZMER, p. 32. pl. 4, figs 7,8.

Remarks - Two small fragments, very poorly pre­
served. T he oval, slighrly elongared opesia, and che 
presence of a reduced gymnocyst are characrers thar 
can do questionably attribure chese specimens co 
Reuss' species. 

Occurrence - Eocene -Miocene ( C. macrostoma).
Sample: CF 49. 

MEMBRANIPORIDRA sp. 

Remarks - Zoarium encrusting; zooecia elongate. 
distinct, oval, wirh a proximal small gymnocyst; 
mural rim very thin; opesia elliptical. A distal trian­
gular impression is present, perhaps belonging to an 
avicularian structure. 
Samples: CF 33,54. 

NELLlA TENELLA Lamarck, 1816 
Pl. I, figs 9,10 

1852 Nt'llin om/mn BUSK, p. 18, pl. 64, fig. 6, pl. 65, fig. 4. 
1907 Fnrcim,a renelln (Lamarck) - CANU, p.76, pl. 2. figs 26-27. 
1963 Nellir, tene/111 Lamarck - BRAt,A, p. 27. 
I 966 Nellin tenelln Lamarck - CHfE

T

HAM, p. 48. fig. 28. 

Description - Zoariurn erect, very thin, articulated 
and rectangular or fairly rounded in transverse sec­
tion. Zooecia in four rows, off set by a distance of half 
zooecium and separated by a chin furrow. Narrow 
subcriangular opesia, wich rwo small discal avicularian 
pores. Gymnocyst smooth, occupying one third of 
the entire zooeciurn. 

Remarks - This species, with che other articulated 
colonies (Cellaria reussi and Vinrnlaria subsymmetri­
ca), is one of che most common in all examined 
sequences. 

Occurrence- Middle Eocene-Present. 
Samples: see Tabs 4 and 5. 

SCRUPOCELLARLA MAROSTICANA 
Bizzarini & Braga. 200 I 

Pl. 1. figs 6-7 

189 I Scmpocellnrifl t•Uiptica Reuss - WATFRS, p. 6. pl. I, figs 9-10. 
1999 Scmpoce//nrin 111ntersi 81ZZARINI & BRA<,A, p. 114, figs 8a,b. 
200 I Scrupocdlann mnromcn11n BIZ7.ARINI & BRAC.A, p. 445. fig. l 

Description - Very slender zoarium. Ventral sur-

face with an elliptical opesia. Avicularia below rhe 
opesia and very clear crace of spines on the exrernal 
distal margin of che zooecium. Characteristic triangu­
lar transverse avicularia on dorsal rnrface. Ovicell 
hyperscomial. 

Occu1n11ce - Upper Eocene. 
Sample: CF 51. 

SCRUPOCELLARJA spp. 

Remarks - In the sample sequence 0
1 

there are 
many small fragments of che genus Scmpocellflria ; 
nevertheless, owing to poor preservation of mosr 
zoaria. it is very difficult ro decide tO which species 
they can be assigned. 
Samples: 0 1 3, 4, 5, 7, 8A 

CALPENSIA sp. 

Remarks - Only one specimen, very poorly pre­
served. encrusting a limestone fragment. The semilu­
nar opesia, with two oresiules �iruated below it and
the porous cryptocysta area, allow us co ascribe it co 
che genus Cafpensia.
Sample: Oi 19. 

PORlCELlARli\ COMPUCATA (Reuss. 1869) 
Pl. 2, figs 8-9 

1869 Diplodid)'min complicara R.wss. p. 468. pl. 3. figs 6-9. 
1973 Porire/lari,1 complw1tt1 (Reuss) - LA<.r\AII & Co(lf.,, p. 492. 

pl. I. figs 7-8. 
I 975 Poricellnri11 complwufl (Reuss) - BRA(;A, p. 146, pl. 2. fig� 

9-10.
2001 Por1cellnri,1 romplicnrn (Reuss) - ZAl,OR��K & KAzMlR. p.

38. pl. 4, fig. 5. 

Description- Zoarium erecc, arciculaced, with four 
zooccia arranged in longirudinal rows. suboval and 
laterally divergent. Crypcocysts well developed, wirh 
distal semilunar opesia. Avicularia round, placed 
proximally between the zooecia. 

Occurrence - Upper Eocene-Upper Oligocene. 
Samples: CF 29, 30B/0 1 13, 14/0! 7. I 1, 16, 20. 

SEMIESCHARA SUBPYRIFORMIS (0' Archiac, 1846) 

1848 Esrhnrn excavnrn RHl\�, p. 72. pl. 8, fig. 36. 
I 980 Onycho1:ell,1 subPJ'nfomw (D'Archi.1c) - ANTCIUNI, BR,\t,,1 

& FJNOrll. p. 46, ��' 29-30. 
1999 !)emiescharn mhp_yriJomm (D'Archiac) - BIZ/J\ltlt--1 & 

BRAt.A, p. I 13. 

Remarks - Only one fragment of encrusting zoar­
iwn, not well preserved. Nevertheless che hexagonal 
shape of the zooecia, with large. scmilunar opesia, 
and the onychocellarian avicularia are character char 
suffice co classify this western tcthyan species, which 
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is very common, for example, in rhe Paleogcne of 
Veneco region. 

Ocrnrrence - Upper Eocene-Lower Oligocene. 
Sample: 0 1 4.

MICROPOREl.1.A �p. 

Remarks and description - In 02 sequence (sam­
ples 17, 20) rhere are many poorly preserved speci­
mens, wich fearnres masked by granular incruscacion�. 
rhar may belong ro the family Microporcllidae. The 
zoarium is encrusting, unilamellar, with hexagonal 
zooecia, distincrly separated by a marked furrow. The 
apenure is .'>emicircular, placed ar che distal extremity 
of che zooecium. The frontal wall is convex and fine­
ly perforated. One long beaked avicularium, placed 
to rhe righr or lefr corner of the aperture, is present or 
somerimcs lacking. Noe ovicelled zooecia observed. 
We assign rhese specimens to Microporelfa. buc they 
need a supplementary future �tudy. 
Samples: O� 17, 20.

STFCINOPORE.ILJ\ ARABIC.'.!\ 5p.n. 
Pl. l , figs 1 1-1 3 

Description - The zoarium is erect, flat or cylin­
drical. The number of rows of zooecia is high ( 18 in 
one specimen). T!1ey are long and strictly :ectangular, 
separated by a chick mural nm. The opesia are large, 
quadrangular and the opesiular indentations are not 
much evidem, arranged on each 5ide of a ... mall lip. 
The cryprocysr is well developed, chinly porous. In 
the few observed specimens rhc presence of A and B

zooecia is nor clear. 

Remarks - Thi1. species ha� affinities wirh 
Steginoporella rect1111g11laria (Canu & Bassler, I 920, 
p.263, pl. 40, fig. I), from rhc Jacksonian (Lace
Eocene) or SoULh Carolina. Similarities of the t'NU 

species include shape of the zooccia with rectilinear
margirn,, and the externally invisible opesiula which
are lateral incisions of Lhe ope�ia. In our spccirnem
.tlso the opesia are large and less arcuare or recran�u­
lar than in S. rectangularia. S. reaangularia . accord Ing
ro David and Pouyer (1979) is synonymic wirh
Steginoporella jntksonica (C1nu & Bassler, 1920).

Deri11t11io 11omi11is - From Arabia, geographic area 
of occurrence. 

Holot),pe- Pl. l, figl>. 11-13, Muwaiji Mb. (Asma­
ri Fm., Middle Oligocene-Lace Oligocene, sequence 
02, sample No. 19.

Paratypes - Remaining material (see T:1b. 5). 
Maceriaf depo!.ited in rhe City Museum of Narnral 
Hiscory-Rovereco (TN, Italy), inv. rypi No. 1352. 
Samples: 0

1 4/0 19. 

CFLLARIA REU'>SI (d'Orbigny, 1851) 
Pl. 2, fig. 1 

1869 S,dirom111'fll t'l'II.C>'I d'Orbigny - Rl L'S'>, p. 261, pl. 29.fig. 5. 
1988 Cellrmn rrum (d'Orb1gny) - BIU< ,A & BARBIN, p. 519. pl. 

6, lig. 7. 
200 I Celwrin rt'IISSI (d'Orbigny) - 7.A(,ORSrK & KAl.\11-_R, P· 42, 

pl. '), fig. 5. 

Description - Zoarium erect, articulated, with cir­
cular se�menrs in transverse section. Zooecia sub­
rhornbo,dal in shape, with rows offsec by a distance of 
hall zooecium. Crypwcysc large and smooch. Orifice, 
when evident, semilunar. No avicularia. 

Occurrence - Upper Eocene-Present. 
Samples: CF 6, 8, 14/ 0 1 l, 2, 3, 4. 

KYT ONJSA sp. 
Pl. 2, fig. I I 

Descriptio11 - A single, very interesting fragment 
(0

1 4) of a presumabl/arriculaccd zoarium, accribuc­
able to rhe family Skyloniidae. The internode is club­
shaped, with four zooecia in verrical rows and five 
(incomplete in number) in superimposed zooecia. 
The boundary berween the zooecia is fairly indisrincc. 
Its dimensions seem ro increase distally, with rhe 
aperrures vercically elliptical, surrounded by a chick 
rim. This specimen most probably belongs co the 
genus Kylonisn Kcij, 1972, and is very s11nilar co 
Kylonisr," nagappai Keij, I 972, from Middle Eocene 
deposits oflndia. The specimen has a very similar 
zoarium co rhat of above species; ir differs in having 
indistinct boundaries of zooecia and in the form or 
the aperture. Probably ic is a new species, bur the 
scarcity of material obliges us co use an open nomen­
clature, hoping ro have 111 future more material. 

CRIBRILARI.J\ HAUCRI (Reuss, 1848) 
1848 G·l/11rin hnum RU!!>\, p. 63. pl. 8. fig. 9. 
1848 Escl1,1m cr1'11r1ti11111rgo Rt l '\\, p. 72, pl. 8, fig. 38. 
I <)88 (.i·ibril11rin hr111eri (Rcu��) • BKA(,1\ & BARBIN, p. 52 I. pl. 

7, fig. 1. 
200 I Pur:l!mn (Cribnlt1r1t1) lu111eri (Reus,) - ZA<;ORSl:K & 

K v,1rn. p. 42. pl. I I. figs 1-2.

Rm111rks - Only one very poorly preserved frag­
ment. The shape of che zooecia, with the frontal wall 
typically segmented by close cosrat:, and che semicir­
cular apercure, provided with small spines is enough, 
we chink, co amibure this fragment to Reuss' species. 

Ocrnrrence - Upper Eocene-Lower Oligocene. 
Sample : 0 1 4. 

CRIBRILARIA RJ\DIATA (Moll, 1803) 

1920 P11elli11,1 rndint,1 Moll - CANl & 8\\\11 R. p. 294. pl. 41, 
fig, 14-18. 

1972 Cribrilnri,1 r,1difltt1 (Moll) - DWll>. i\loNURfAll & 
f'<>l'Wl. p. 30. pl. 9. Jig. 3. 
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1988 Cribrilaria rndiara (Moll) - BRAGA & BARBIN, p. 52 l. 
200 l Puellina (Cribrilaria) rndiata (Moll) - ZAGORSEK & 

KAZMER, p. 42, pl. 11, fig. 3. 

Remarks -As for the previous species, there is only 
one specimen rhat, acrually, is very similar to ha11eri.
le differs above all by the presence of the peculiar 
interzooecial avicularium. 

Occurrence - Eocene-Present. 
Sample.: 02 4. 

DnTOSARlA PRIMA (Reuss, 1866) 
Pl. 2, fig. 2 

1866 upralia (Gemellaria) prima REuss. p. 170, pl. 7, figs 6-7. 
1920 Gemellaria prima Reuss - CANU & BASSI J'R, p. 200, pl. 31,

figs 22-24. 
1966 Dinosaria pmna (Reuss) - BRAGA, p. 233, pl. 30, figs 8-9. 

Remarks -Only four specimens in sample 6 of CF 
sequence. They are not well preserved bur are easily 
recognizable as Reuss' species. 

Occurrence - Middle-Upper Oligocene. 

DITAXJPORINA cf. SEPTENTRJONALIS (Waters, 189 I)
Pl. 2, fig. 14 

Description - Many specimens, unfortunately not 
well preserved, have been found in sample 5 of 0 1 

sequence.The uni- or biglobular articulated zoaria are 
very similar in shape ana in the general characters co 
Waters species. The nearby orbicular aperture and the 
presence of the avicularium in the upper corner of the 
arerrure are especially significant structures for iden­
tifiyng this species. Ir differs only in the non-porous 
frontal wall, which could possibly be a result of the 
poor preservation. Nevertheless we note that some 
figures in Waters (189 l) also show zoaria with a non­
porous surface. 

Occurrence -Upper Eocene (Ditaxiporina septen­
trionalis). 
Samples: 0 1 5, 7, 8A, 13. 

AOEONELLOPSIS OMANENSIS sp.n. 
Pl. 2, figs 5-7 

Description -The zoarium is erecr, adeoniform or 
eschariform, with 6 or more vertical zooecial rows. 
The zooecia are ellipsoidal, with chick mural rim. No 
areolar pores. The spiramen can be oval or closely 
round, perforated by 3-5 pores, sometimes large. The 
aperture is circular or semilunar. Problematic small 
triangular avicularia placed distally, and normally in 
the right corner of the aperture. No ovicelled zooecia 
observed. These specimens are very abundant, espe­
cially in CF sequence. 

Remarks - This species is quite different co all 
known species. lrs characteristic is the near equidi­
mension of the spiramen and aperture, in addition 
with che apparenc lack of areolar pores, present in 
almost all known species. On the whole a comparison 
can be made with Adeonellopsis porina (Roemer, 
1863), which nevertheless has both evident areolar 
pores and subapercural avicularium. The shape of the 
zooecia in our specimens is reminiscent of 
Adeoneflopsis punctotn Canu, 1907 (p.149, pl.6, fig. 
2) from the Eocene of the Paris basin, but the descrip­
tion does not tally with rhe poor figure of the "unique
echanrillon".

Derivatio nom,ms - From Oman 111 Arabian 
Peninsula. 

Holotype- Pl. 2, figs 5 and 7, Zakher Mb. (Asmari 
Fm.), Lower Oligocene - Middle Oligocene p.p., 
sequence CF, sample No. 31. 

Paratypes -Remaining material (see Tabs 4 and 5). 
Material-deposited on the Ciry Museum of Natural 
Hiscory-Rovereco (TN, Italy), inv. rypi No.1353. 
San1ples: see Tabs 4 and 5. 

ADEONELLOPSIS cf. COSCINOPHORA (Reuss, 1848) 
Pl. 3, fig. 5 

1848 Eschara coscinophora REuss. p. 67. pl. 8, fig. 20. 

EXPLANATION OF PLATE 2 

Fig. l - Cellaria reussi (d'Orbigny): CF 6;
fig. 2 - Dittosaria prima (Reuss): CF 6;
Figs 3-4 Gigantopora cf. duplicma (Reuss): 0 17;
Figs 5-7 Adeoneflopsis omanensis sp.n. (HoLotypus: figs 5 and 7): CF 31;
Figs 8-10 - Porirellaria complicata (Reuss): O. 16;
Fig. I I - Kylonisa sp.: 0, 4;
Figs 12-13 - Reteporelln tuberculata (Reuss): 0, 4: 
Fig. 14 - Ditaxiporina cf. septentrionalis (Waters): 0, 5.

CF: Zal<l1er Mb. (Asmari Fm.) : Lower Oligoccnc - Middle Oligoccne. 
0, Mmaredh Mb. (Asmari Fm.): middle Middle Oligocene. 
0, Muwaiji Mb. (Asmari Fm.) : Middle Oligocene-Late Oligocene. 
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1974 Atko11ellops1s coscinophorn (Reuss) - DAVID & Pol'n r. p. 
201. pl. 8. lig. 3

Remarks- Two very poorly rreserved specimens in
CF sequence. This doubtfu determination with 
Reuss' species is supported by the shape of rhe spira­
men and especially by rhe presence of the avicularia 
placed proximally and just below the aperture 

Occurrence - Eocene-Miocene (A. coscinophora).
Sample: CF 52, 54. 

ADEONHIOPSIS cf. PORINA (Roemer, 1863) 
1863 Vincularuz por111n ROEMFR. p. 204, pl. 35. fig. l. 
1975 Adeonellopsis porina (Roemer) - BRA< ,A. p. 147. pl. 3. figs. 

2-3
1988 Atko11ellopm (lobopora) porznn (Roemer) - BRAt,A & 

BARBI:-, p. 527, pl. 10. fig. 3 
2001 Adeo11ellopm porina (R�mcr) - ZAu>R.\E"· p.534. pi 9, 

lig. 2. 

Remarks - As for the above examined material, the 
specimens are also poorly/reserved. The small spira­
men and the position an direction of rhe subaper­
tural avicularia (different from that of coscinophorn) in 
the 3 fragments of zoaria are typical characters of 
Roemer's species. Nevertheless, for the above-said rea­
son we prefer co put ic in doubtful classification. 

Occurrence - Upper Eocene-Upper Oligocene (A.
porina). 
Sample: CF 38. 

EscHARO[[)F.S COCC!NEA (Abildgaa rd, 1806) 
1866 Eschara gromn111 REus,. p. 187. pl. 6, fig. I. 
1869 Leprnlia puropora REUS\, p. 257, pl. 30. fig. 4. 
1968 Eschnroidts cocc111t1zs (Abildgaard) - CHH. n JAM, p. 61. pl. 

16, fig. 4. 
1988 Escharoidts (orcineus (Abildgaard) - BRA<,A & BARRIN, p. 

524. pl. 8, fig. 5. 
200 I Escharozdts cordnta (Abildga.ird) - ZAUlRS[K & KAZMl:.R. 

p. 52, pl. 17, figs 5-6.

Remarks - Only one specimen of an encrusting 
zoarium. Nevertheless che shape of zooecia wich non­
porous fronraJ wall and the marked areolar pores, 
together with presence of two divergent avicularia 
next to rhe shore, periscome characterize rhis speci­
men as belonging to Abildgaard's species. About rhe 

use of coccinea instead of coccineus introduced by 
Cheetham ( 1968), see rhe note of Zagorsek and 
Kazmer (200 I, p. 53). 

Occurrence - Upper Eocene-Present. 
Sample: 02 17. 

TYCll!NELI..A SCHR£1BERSI (Reuss, 1848) 
Pl. 3, fig. I O 

1848 Cellarzn srhreibmi RJ..us,, p. 63, pl. 8, fig. 8.

1963 Tttraplarin schreibmz {Reuss) - BRACA, p. 39. 
2001 Tjchintlla srhrtibmz (Reuss) - ZAGOR.\EK & l<AZMtR, p.

63. pl.18. fig� 3-4.

Description - Zoariurn characterized by cwo lateral­
ly elongated zooecia, placed side by side wirh one 
median. FroncaJ wall markedly porous. Aperture termi­
nal, oval, wirh two small avicularia near and below ic. 

Occrmwce - Upper Eocene-Lower Oligocene. 
Samples: CF 1. 

BF!SSEL!NA ROBUSTA sp.n. 
Pl. 3, figs 1-4 

Description - Zoarium bilamellar eschariform or 
adeoniform, wich a solid and vigorous look. Zooecia 
indistinct, wirh the periscomes irregularly placed and 
slightly elevated or imbedded. Ascopores large and 
placed so proximally that it is midway between the 
aperture and chat of che nexr-proximal zooecium, 
sometimes nor well identifiable. Some problematic 
slits (avicularia?) present larerally co aperture. For che 
zoarial and zooecial characters we believe chat these 
specimens may belong co genus Beisselina instead of 
genus Porina. Among quire a loc of Beisselina species 
in rhe licerarure, ic is mosr similar co che species 
Beisselina midwayanica Canu & Bassler, 1920 
(Eocene of Geor�ia, USA). The material newercheless 
will be objecr offurther paleontological scudies. 

Derivatio nominis - For the well calcified and 
chick zoarium we suggest for chis species che name 
robusta {latin for robust). 

Holotype - Pl. 3, fig. I, Zakher Mb. (Asmari 
Fm.), Lower Oligocene-Middle Oligocene p.p., 
sequence CF., sample No. 31. 

EXPLANATION OF Pl.JffE 3 

Figs 1-4 
Figs 5-6 
Fig. 7 
Fig� 8-9 
Fig. 10 -
Figs 11-12 -

- Bmsel111a robusta sp.n. (holotypus fig. 1 ): CF .3 l; 
Adeonellopsis cf. cosrmophora (Rcu�s): CF 52; 

Mnrgnrma cmoidts {Ellis-Solander): CF 49; 
B111opora stellnta �p.n. (holorypus): CF l I; 
Tjrhme//,1 1chreibm1 {Reuss}: CF 12; 
Sunos,pora simplex (Koschinsky): CF l 5. 
Cl-: Zakher Mb. (A�mari Fm.) : Lower Oligoccne - Middle Oligocenc. 
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Paratypes-Remaining material (see Tabs 4 and 5). 
Material deposited in che City Museum of Natural 
Hisrory-Rovereco (TN, lraly), inv. rypi No. 1354. 
Samples: CF 9, 31, 39A, 47 /02 19. 

PORlNA cf CORONATA (Reuss, 1848) 

Remarks - A few poorly preserved specimens. 
Zoaria vinculariiform with numerous zooecia, nor 
well discernible. Apertmes circular, and periscome 
with che characteristic small puncciform avicularia 
around ic. The lack of the proximal avicularium and 
the absence or lack of evidence of ascoporan pore pre­
venc precise determination. 

Occurrence - Upper Eocene-Lower Oligocene (P.
corona.ta). 
Samples: CF 398 /02 17. 

GIGANTOPORA cf DUPLICATA (Reuss, 1848) 
Pl. 2, figs 3-4 

1848 Cellaria duplirata REUSS, p. 62, pl. 7, fig. 34. 
1963 Gigamopom duplimra (Reuss) - BRAt.A, p. 31, pl. 4, fig. 1. 
1988 Gigantopom duplicara (Reuss) - BRAGA & BARBIN, p. 522, 

pl. 7, fig. 8. 

Description - Zoarium encrusting, with about 3 
entire zooecia. Zooecia oblong wich strongly porous 
fronral wall. Aperrure large, semicircular, with an evi­
dent periscomial spiramen very close co the apercme. 
One small avicularium lies proximally co the aperture 
or in the body of che woecium. 

Remarks - Unfortunately we have only one frag­
menc of this interesting specimen. The features are 
typical of the genus Gigantopora, but there are some 
substantial differences from Reuss' species; one of ir 
is, for example, char an encrusting example of G.

dupficata is previously unknown. 

Occurrence - Upper Eocene-Lower Oligocene (G.
dupficata). 
Sample: 02 17. 

MARGARETTA CEREOIDES (Ellis - Solander, 1786) 
Pl. 3, fig. 7 

1874 Cellaria meoides Ellis - Solandcr - RE.USS. p. 146, pl. I ], 
figs 11-15, pl.12, ftg. 12. 

1975 Margaretta ceroides (Ellis - Solander) - BRAGA, p. 147, pl. 
2, figs 15-16. 

1988 Margrm:tra ceroides (Ellis - Solander) - BRAGA & BARlllN, p. 
525. pl. 10. ftg. 5.

2001 Margarma cereoides (Ellis - Solandcr) - ZAGORSEK & 
KAZMER, p. 65, pl. 26, figs 5-7. 

Description - Zoarium erect, articulated, semicir­
cular in cross-section, and normally with four zooecia 
back to back arranged and hardly discernible. They 
are elongated, with strongly porous, little inAaced 

frontal wall. Aperture round, wich short and narrow 
perisrome. Median ascopore small and nor much evi­
dent among the frontal porosity. No avicularia. 

Occurrence - Upper Eocene-Present. 
Samples: CF 6, 47, 49, 50, 54/0 1 4, 13/01 11, 19. 

MARGARETTA sp. 

Remarks - In the sequence 0
1 (sample 13) there is 

one specimen, which is rather poorly preserved, wirh 
the zoarial form rypical of Margaretta. Nevertheless it 
is very slender and with the periscomes much promi­
nent. Perhaps ic may be a new species, but rhe scarci­
ty of material suggests a general determination. 

ARTHROPOMA SPARSIPORA (Reuss, 1869) 

1869 Lepmfia sparsipora REUSS, p. 263, pl. 30, fig. 1. 
1988 Hippoporina sparsipora (Reuss) - BRAGA & BARBIN, p. 524, 

pl. 8, fig. 1. 
2001 Arthropoma sparsipom (Reuss) - ZAGORSEK & KAzMER, p. 

66. pl. 22, figs 4-6.

Description - One small and poorly preserved 
encrusting fragment, buc wich the typical characters 
of Reuss' species. Zooecia oval and fronral chat seems 
smooch, bur co high magnification is perforated by 
small pores. Aperture semilunar with small sinus. 
The distinctive ovicell of this species is noc present in 
rhis specimen. 

Occurrence - Upper Eocene. 
Sample: 02 17. 

FEDORA BIDENTATA (Reuss, 1869) 

1869 Cup11laria bidemara RE.uss. p. 277. pl. 29, figs 1-2. 
1980 Fedom bidentnta (Reuss) - ANTOLINI, BRAGA & FINO

T

rl, p. 
62, figs 70-71. 

1988 Fedora bidemata (Reuss) - BRAGA & BARBIN. p. 528, pl. 9, 
Hg. 2. 

Remarks - Only one very poor fragment has been 
found in CF sequence (Sample 54).The shape of the 
zooecia and the presence of the characteristic avicu­
laria, nevertheless is enough co confirm this specific 
attribution. 

Occurrence - Upper Eocene. 

STENOS!PORA REUSSI (Scoliczka, 1862) 

1862 Srichoporina reussi STOLICZKA, p. 93, pl. 3, fig. 6. 
1980 Stenosipom reussi (Scoliczka) - ANTOLINI, BRAC.A & 

FINOITI, p. 62, ftg. 6. 

Description - Zoarium unilamellar, free living. 
Hexagonal zooecia regularly arranaed. Aperrnre 
elliptical, wich two condyles. AvicuE,rium usually 
not present. 
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Occurence - Upper Eocene-Lower Oligocene. 
Samples: CF 8, 15. 

STENOSIPORA SIMPLEX (Koschinsky, 1885) 
Pl. 3. figs 1 1-12 

D�scrfption - Only_ one we� preserved specimen
very s1m1lar co the previous species. Zoarium with free 
living growrh form. Zooecia hexagonal, with granular 
frontal wall. Aperture elliptical wirh two condyles and 
one large larera1 avicularium near the aperture. 

Occurrence - Middle Eocene-Lower Oligocene. 
Sample: CF 10. 

Rernarks - Regarding these rwo species of 
Stenosip_ora

'. 
as pointed our by Braga (] 988, p.529), 

the baste difference between the two above described 
species is char in simplex rhere is an avicularium lat­
eral to the aperru_re, while in reussi it is lacking or very 
rare. In rhe specunen figured on Pl. 3, fig. 11, it is 
clearlr visible d�at in a. sect�r of rhe colony many
20oec1a are devoid of av1cu.laria. Perhaps this corrob­
orates Braga'� opinion () 980, p. 62) who put che two 
species in synomy, as made before by Canu (1918). 

CELLEPORARIA sp. 

Remarks - In rhe series 02 sample 19 there are 
some globular zoaria, sometimes partially broken and 
poorly preserved char may belong co genus 
Celleporaria. 

RETEPORELLA TUBERCULATA (Reuss, 1869) 
Pl. 2, figs 12-13

1869 Reteporn t11berc11/nta REUS!i, p. 267, pl. 31. figs 9-10. 
1963 Reteporn mberco!ata Reuss - BRAGA, p. 36, pl. 4, fig. 5. 
1988 Smella tuberrnlata (Reuss) - BRAGA & BARBIN. p. 526, pl. 

9, fig. 6 

Remarks and description - Mose specimens are 
poorly preserved. Nevertheless che specific characters 
of Reuss' species are sufficiently evident. Zoarium 
ramose, rereporiform. Zooecia closely arranged in 
alternate rows and indiscernible. Aperture subcircu­
lar, with peristome fairly salient. Dorsal surface with 
vibices nor evident. 

Occurrence - Upper Eocene. 
Samples: CF 6,47,49. 

RETEPORELLA spp. 

Remarks - In the sequences 0 1 and 0
2 

there are 
some fragments of specimens clearly belonging co the 
genus Reteporell.a, and perhaps co different species. 
The very poor preservation does nor allow us ro make 
a more derailed dererminarion. 
Samples: 0 1 4,13/ 02 13, 16, 17, 19. 

SPARSIPORINA ELEGANS (Reuss, 1848) 

1848 Reteporn elegam REuss, p. 48, pl. 6, fig. 38. 
1891 /?erepom elegaw Reuss - WATF-RS, p. 30, pl. 4, figs 9-10. 
1975 Sparsiporinn eleganr (Reuss) - BRAGA, p. 147, pl. 2, fig. 7. 
1988 Sparsiporina elegam (Reuss) - BRAGA & BARBIN, p. 526, pl. 

9, fig. 8. 

Remnrks - Several slender fragments of zoaria, 
mosrly not well preserved. Nevertheless the specific 
determination is possible and based on the character­
istic dorsal surface where there are well defined 
roundish zooecia obliquely arranged and directed 
outward alternarively ro righr and left side. 

Occurrence - Upper Eocene-Lower Oligocene. 
Samples: CF 47, 49/0 1 4, 7, 8/ 02 11. 

BATOPORA STELLATA sp.n. 
Pl. 3, figs 8-9 

Description - Zoarium semiglobular or conical, 
more or less high, or also cupuliform. The surface of 
the colony has a fine rugosiry. The number of rhe 
zooecia in che adu.lr stage is more than 60, and some 
juvenile specimens are very small and with very few 
zooecia. In rhe adapical area is closely evident the 
ancesrroecium characrerized by a quadranguJar bor­
der. Close ro it is presenr the kenozooecial pie only 
just protruding, from which presumibly came our rhe 
rooder apparatus. The zooecia have indefinite bor­
ders, rhombo-ovoidal with terminal ellipsoidal subor­
bicular apertures. 1 n both sides of the aperture there 
are rwo pores, perhaps avicularian. Frequently in the 
same specimen there are numerous ovicelled zooecia, 
with a characteristic infrapertura.l hemispheric ovicell. 
The colony "basis" (ancapical zone) is flat and here 
there _are ev!denc. the dorsal walls of che last grown
zooec1a, which give co surface a characteristic star 
shape. 

.
Remarks - Nearly all Batopora species have been 

reviewed by Cook and Lagaaij ( 1976), some also with 
derailed .comparisons, descriptions and figures: the
two species nor figured are Batopora ernii Darrevelle, 
1948 and Batopora excentrica Ceretti & Paluzzi, 
1973. �n the larrer we observe th�r Cook and Lagaaij 
quote 111 che References the Ceretti and Poluzzi paper, 
bur they report only Batopora multiradiatn Reuss. We 
think important co note rhac of our new proposed 
species there are 49 specimens, some well preserved, 
from yotmg zoaria, small with few zooecia ro rhac of 
lace asrogeneric stage or geronrasric, with about 60 
zooecia, doing so more valid comparisons with rhe 
other known species. The differences are: 1) they do 
nor reach grear dimensions as B. multiradiata or B. 
grandis Cook & Lagaaij, 1976; 2) rhe lack of a 
prominent "pie", sourronded by evident kenozooecia 
as in rhe above two species and also as B. scrobiculata 
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Koschinsky, 1885; J) che pre�ence of two pore,. lat­
eral ro the aperrure, probably avicubrian, bur no c.lcar 
avicularia as in B. rlithridi,w, (Gregory, 1893). In ,t.·v­
eral /Oaria of Our '>pecie'>, 111 the adapical area, we C,111 
observe a characteristic ance,1 roecial quadrangular 
scruccure, never reported in other known species. The 
eccentric posicion of rbe apical "pit" i, in common 
with B. excemnm, which neverrhdc'>'> the author, 
have not examined closely ha, ing only one poor pre­
served �pecimen of ir. B. mm/({ alway, h,t!; diflcrcnt 
shape and dimcn1>ions (Pinalerri & Braga, 2000), ,t� 
doc� the genotype B. stolickzk,1i Remi. wt,ich, accorcl­
ing to \X'acers ( 1919. p. 84) could be a voung '>rage of 
B. ntlfltirndi111,1. Even ir the figure� 111 the Oam:velle
paper seem rather imprecise. B. em11 is also com­
pleccly different. Nor comparison� can be made with
B. murra_yr Cook and B. mtenuws Cook & Lagaaij.
About B. emit, rhe occurn:1Ke of chi, brvozoan in the
Cenozoic of nonhcrn Iran (Mazandcr,;n discricr) i,
very inceresring. The agt• is doubcful ("probable
Miocene" as reported by Darrevclle, 1948). Un­
forrunately the Stage i, noc defined prcci,ely. About
rhe uncertain age we can note char in che co,1stal .1rca
or rhe Caspian �ea the Miocene sediment:, coni.i,r of
gypsirerous clay<, and litoral conglomerates. supcrim­
pm,ed on Paleogcne finch ,trarihed m,1rb and num­
mulitic and algal limestones (ENI: Lnc1clopedi.1 del 
Perrolio, 1969: item Iran, p. 81 ), rhe latter more ,u1t­
ablc rocks for rhi� kind or organism:,. The hypmhe,is 
that rhe origin of che genu., Batopom . .is 01 her 
Orbituliform took place in che wc,tern Ji:dn·,, 
joined with the exacr knowledge of B. nw, age could 
establish rhat ,tl:,o the easrward migration of chi!> hry­
owan species occurred before che arabi,tn plate c.lo­
sure. Darcevelle himself emphasized d,i, occurrence. 
He wrote in 1948: "La prc,ence d'unl' Bryozoa1re de 
ce genre dam le Bassin nco-rertiaire .1rolo-caspien 
n'avait pas encore ete signalce J. notrl' connai�sancc". 
(Sec abo the <,kerch map I. in Cook & L1gaaij, I r�.

p. 369).
fh is inrerc,1 ing srecic,, ,, i eh anorher Palcogt.·nc

cerhyan Batopom, wil be examined closely by Brag,1 
and Pizzaferri (work in progress). 

Deri11atio nommis- Thi,, name is suggested b, the 
charaCLerisric cone ba�is rhar ,hows .i ,car sh.1pe, or 
"su/1,1" {larin). 

Holotype - Pl. 3, figs 8-9. Zakhcr \ lb .. (A,nwi 
Fm.), Lower Oligocenc-fl..liddle Oltgocene p.p .. 
sequence CF, \antple No. I I. 

Pnmtype, - Remaining m.uerial (sc<.· l:1b. 4). 
Materiaf depo,ited in che City � luseum of N.mir,tl 
Hisrory - Rovcrero (TN, lt.tly), inv. cypi No. I JS';. 
Samplcs:CF7, II, 14. 

BIO', I RA 11( ,R.\l'I IIC OH',J R\ A I ION', 

\, nored 111 the ch.1pter on �rra11g1,1phy. three di,­
ll nu ,equence,, bclongi ng to the P.tleogene A,mari 
Forrnacion, h.we been ,.1111pk:d. Only the samples 
with bryow.111 content ha, been mvesrigare<l. rl,e 
olde,t series ((. h Tie ) torrc,pond co d1e Zaklwr t\.-lb. 
(lower co �l1ddle Olig<Kene) and rhe other rwo 
,upcnmpo11ed �egmcrw, are respccrivcly the 0

1 
(=TI 

(\) of the Mutaredh tvlh. (Middle Oligocene p.p.) 
and O (= no ) or the f\1uwaiji f\1h. {late ,\liddle 
Oligocent'). I he derailed biomarigr.1phy and lid10lo­
gic\ h,1ve heen poinced out hy several (Hcviou\ ,rndies 
(,cc Refert·ncc,-)tracigr.1phy). The Bryorna wert• not 
prcviow,ly ,1 u<lied a., far a, we know. 

lhe ,ampling of the ,ecriom wa\ made 111 rhe 
northern pan o(jabal I lafit area by one of m (�. B.). 
Brymoans occur with orhcr founal co111enr (sec chap­
eer on Some ob,ervatiom .... p. 245 )such a, hemhic 
m plankronic forams. macroforam, (rnoq pare num­
mulitids), and with unidentified ,kcleral fragment, 
or c.l.1sric compound. 

Auually che bryo10ans are fairly rare and often 
poorly pre\t•rvcd. The total amount of rhe found 
speue 1s 5 ... ( 14 Cyclo�rom.1tida and 40 Cheil<mo­
nwida). of which 16 h,1ve been determined onh' to 
gcnu�. four arc new species. In some �ample:,. the 
occurrence of ,pcci.men, i, very rare, often with onlv 
I or 2 fragment� o� zoaria. On chc conrrary. rhe pres­
ence of �ome specie, is ,·er) abund,tnt or exclu\ivc in 
some residues. For cx.unple, in s.imple 14 of CF 
,n1uence then: ,ire 48 ,pccimens of Cellnna ffmsi. 
and in sample, 49 and 51 or che ,ame ,cuion 
\ 111mlmw .wh.�pnmernc,1 I\ present re,pccriveh with 
�o .u1d 40 specimens. Strong variation in disrriburion 
and abundanCl' is aJ..o s<.·en in seqtil'nces O 1 and 02. 
In O I, sample 3. rhere arc 90 fragment, of Exidnl(mM 
,11/,m11ct1, and in 02. ,ample 19, i\l,11garett11 ce,ml(leJ 
i., pre,·alenr. Othl-r le" evidcnc fre<.1ucncies arc .t!,o in 
some sample,, .is may be ,cen in 1�1b:-. 4 and 5. 

Interesting corn.idcr.uion can be m.ide on com­
p.1mo11'> anti' dl\criburion pattern ,1111ong d,i, faun.1 
and that of cht.· cla.,sical we,tern rechv,rn Paleogcnc 
outuop� with hryozoan m,1rls as, for e�ample, d1:11 of 
NF Vcnew, Am1ria, I lun�,try and Rumcnia regions 
(sl·c Vavra, 19�-.; Braga, K.umer & Zagorsek. I 996; 
Zagor,ek & Kumer. 200 I). 

'" 

'Accually. almost all ,pcc1e, arc en.'rywhcrt· in the 
,1bovc: mcncioned area ... P.micularly we refer to the 
more abundant ,pecic., .1,, for example, \lmrnlr1ri,1 
_l/(hnw1metnr,1. t\ft1rg,1re11,1 cert'Otdh .1nd Poncell11rin 
mmplmua. \.'{c emph.1,i,e .11�0 rha1 rl1" arc.1 in che 
UA� was connected with the 1\tledirerrane.111 region 
bcforc I he clo,ure of Tedws and chc connection wa:, 
abruptly rcrmin.ucd in B�rdig.1lian time due to tec­
con1c den�lopmcnt in the Arabian Peninsula. 

hen if the /{y/011is11 ,p .. which repre,enr, a gem,., 
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as typical for rhe western Europe Paleogene, is unfor­
tunately rare in the studied sediments, we note that 
species of rhe same taxon have been found in rhe 
Middle Eocene of India (see p. 255) so irs geograph­
ic range in rhe Middle Eocene extends in rhe ease 
beyond rhe UAE. 

SOME OBSERVATIONS ABOUT PALEOECOLOCY 

As one can sec in rabies 4 and 5, rhe bryozoans 
occurring in the sampled sections are fairly rare. Only 
in some samples and just for a few species they are 
well represented. However some observations on their 
paleoecological importance can be drawn. This can be 
done both from environmental factors of species srill 
living and by cable analysis of growth forms (Tab. 3) 
,rnd Tab. 6 of more significant samples of CF and 0 1 , 

0: �equences. The deduccions can also be corroborat­
ed by rhe occurrence of forams (bemhic and plank­
ronic), nummulicids and sedimentological characters 
(see section on Some observations ..... p. 245). 

The sediments of CF samples, which represenc the 
lower part of che Oligocene and, especially, samples 

S.tm pit", i\11 Sp1·1 1m1·n.., FI. �I· l•.:'-J I II 
CF Sum (17� 64 26 I 0 

-

CF 14 R6 ,9 0 0 41 

CF 31 7R (,4 36 0 0 

-

Cl· 36 45 100 () () 0 
-

CF 3Cl,\ 41 10 90 0 0 - - -

CF47 �5 31 67 2 0 

CF W 88 94 6 0 0 
-

CF 51 •>O 77 22 I 0 

01 Sum 37) 49 50 I 0 

01 J !Oil 7 93 0 () 

014 114 18 80 2 0 

01 I> 87 90 9 I 0 

01Sum 203 77 14 9 0 

01 11 68 93 7 0 0 

()� 10 '?I SI I� ·I 0 

fob. 6 - CrowLh form percentage in more significant �ample.; of 
CF and 0,, 0 sequences. Each sample of about 500 g 
was washed over a set or sieves with progressively 
diminishing mesh size. All 1hc specimens of bryozoans 
have been picked and counted From I he wide sieve: nev­
errhdess al�o the minute fraction� have been observed. 
�ec rab. 3 for specific form�. 

31-50, have specimens belonging to basic Aexible
erecc and riaid erecc zoarial growth forms, while the
encruscing forms are insignificant (Tab. 6). According
to McKinney and Jackson (1989), che number of
species of erect rigid forms increases wich depth, con­
(rarily ro encrusting colonies.

The species still living (Exidmonea atlamica,
Mecy11oecia proboscidea, Margaretta cereoides) prefer a 
moderare deep water berween 20-80 meues (Canu & 
Bassler, 1929; Gautier, 1962; Moisserce, 1988; 
Hayward & McKinney, 2002). Even if chese colonies 
can be presenc also in deeper environmenr, this pos­
sibility can be excluded for the concurrent occurrence 
in several samples of nummulicids, which just live in 
the phoric zone, and for the high racio benrhic/plank­
ronic forams. 

In conclusion, we rhink that the environmental 
situation was an open marine basin, nericic depth of 
up to I 00 m and considering rhe whole area, it could 
had been subject ro repeated fluctuations of the depth 
or of temporary emersion by che presence in some 
samples of oxidized or nor well preserved specimens. 
Perhaps in some cases, these Auctuations gave rise to 
isolated small basins with anoxic nature of the warer, 
some samples beino characterized by chc presence of 
complccely pyritizedspecies (sample 12 of CF sequence: 
Tychinella schreibersi and Disporeffa grignonensis). The 
cause of the continuous changes of che environmental 
situation of this area could be the recronic instability 
during entire P:tleogene time, and during the initial 
stages of the cechyan closure that occurred in the 
Burdigalian stage of the Lower Miocene, (Roegl, 
1998; Dercourr et al., 2000), due co movemenc of 
Arabian place. To complete che remarks on paleoenvi­
romencal condition with data on temperature we note 
chac two species, i.e. J\tlecynoecia proboscidea and 
Cellaria reussi, are still living in tropical or warm tem­
perate seas. Furthermore, the Arabian Bryozoa share 
several taxa, of rhe well-known Paleogene Assemblage 
of the "Marne a Briozoi Unit", widespread in the 
Venetian Region, like Adeo11eilopsis, Dittosaria,
Margaretta, and Scrupoceflaria, regarded of warm­
cemperate environment {Braga, 1963; 1975; Amolini, 
Braga & Finorci, 1980; Braga & Barbin, 1988). 

This is also corroborated by the presence of the 
above-named genera in the tropical area of the I ndo­
pacific oceans (Lagaaij & Cook, 1973; Braga. 1987). 
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