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ABSTRACT 
Volcanic dacitic tuffs are interbedded with fossil bearing marine 

deposits at several places on the Akrotiri Peninsula on the island of 
Thera, Santorini (Greece). palaeontological data from these deposits 
facilitate dating of the earliest volcanism in the region. 

Two different marine environments can be documented: 
1) A littoral to inner neritic palaeoenvironment (wafer depth: 0­

25 m) with mainly benthic foraminifera was encountered at Mt. Archan­
gelos and Mt. "Loumaravi. This observation is supported by the occur­
rence of beach gravels of volcanic origin ift the fossiliferous 
deposits at Mt. Archangelos. 

2) An upper epibathyal environment {water depth exceeding 100 m) 
dominated by planktic foraminifera is documented on the caldera wall 
of Cape Loumaravi. These foraminifera are registered in lenses of 
marine marl interbedded in the volcanic tuffs. 

The analysis of foramini(era from the Archangelos-Loumaravi area 
combined with absolute dates on volcanic material from the Akrotiri 
Peninsula, show that the marine deposits have an age of maximum 2.0 
Ma and minimum 1.6 Ma. The beginning of the volcanism on Santorini 
predates the marine deposits of the Akrotiri area. Our data, thus, 
indicate that volcanism on Santorini was initiated during the Plio­
cene or even earlier. 

INTRODUCTION 
The islands of Santorini, Greece, are situated in the central part 

of the Hellenic Island Arc (Fig. 1). This arc of volcanic islands is 
generated by the collision of the African and Eurasian lithospheric 
plates. According to calculations of the collision rate and to radio­
metric data volcanism in the island arc must have been initiated 
during the Pliocene (BARBERI et al. 1974j FERRARA et al., 1980; 
FYTIKAS et al. 1986/1987). Santorini is the only active volcano in 
the Hellenic Arc today. 

Santorini consists of volcanic products draped over a pre-volcanic 
island complex of Mesozoic and Early Cainozoic semimetamorphic sedi­
ments: the Mt. Profitis Elias Complex. The earliest volcanism and the 
doming connected to this created a volcanic island in the area of the 
present Akrotiri Peninsula, only a few kilometres to the west of the 
old non volcanic island complex (Fig. 2). The volcanic products are 
interbedded with deposits of marine origin on the Akrotiri Peninsula. 
These marine relicts are documented from several localities (Fig. 3). 
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Fig. 1. Map of the Hellenic Arc in the Aegean Sea. Santorln! (dark) 
is at present the only active volcano in this island arc. 

At the lighthouse (Fanae!), on the easternmost point of the Akrotiri 
Peninsula, the marine deposits are reddish in colour and seem to 
consist almost exclusively of spicules of silicious sponges (K. 
Pauluskova, pers. comm., 1987) (Figs. 3, 4). They are overIain by 
brecciated pillow lava. 

The Archangelos - Loumaravi Complex consists of white dacitic 
tuffs (AI-Tufts of PICHLER and KUSSMAUL, 1980) containing marine 
faunas of invertebrate macrofossils and foraminifera. The faunas were 
discovered by A. Stubel and ,mentioned as early as in 1871 by VON 
FRITSCH and in 1879 by FOUQUE. They both allocated a Late Pliocene 
age for the tuffs. More recently this chronostratigraphical inter­
pretation has been supported by SAUVAGE and JARRIGE (1978) on the 
basis of palynomorphs from the Akrotiri Peninsula. 

The fossiliferous tufts and sediments on the Akrotiri Peninsula 
are considered to be raised by updoming during the earliest volcanism 
on Santorini (e.g. VON FRITSCH, 1871; PICHLER and KUSSMAUL, 1972). 
Hence, the faunas give a unique possibility to date this volCc'lnic 
updoming. Furthermore, the palaeoecology indicated by the faunas may 
contribute to the understanding of the palaeogeography during the 
deposition of the marine sediments. Thus, the present data give ad­
ditional information about the earliest history of the Hellenic Arc. Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.
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fig. 2. Map of Santorini illustrating the present relicts ot the two 
islands, which existed after the doming process on the Akrotlrl 
Peninsula. Black: the non volcanic Mt. Profitis Elias Complex. 
Hatched: the volcanic ArchAngelos-LoumaralJl Complex (atter PICHLER 
and KUSSMAUL, 1980). The dotted line marks the presumed extension of 
the Mt. Profitis Elias Island Complex and the dot-and-dash line shows 
the presumed extension of the Archangelos-Loumaravi Island Complex. 
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Fig. 3. Fossil sponge reef overlain by brecciated lava near the 
lighthouse Fanari at the easternmost end of the Akrotiri Peninsula. 

MATERIAL AND METHODS 
The foraminiferal content of the material was analyzed by the 

first author. A total of 119 samples (50-250 g each) from the Akro­
tiri Peninsula have been analyzed for their foramlniferal content. 
The samples were disintegrated by crushing with a hydraulic press 
before preparation using standard techniques. All specimens present 
in the 0.1-1.0 mm fraction were counted. The specimens were generally 
badly preserved and were often only present as casts. Due to bad pre­
servation, it was not always possible to distinguish between Globi­
gerinoides conglubatus and G. ruber, and these s~ecies have, there­
fore, not been counted separately. 

Two samples from the reddish marine sediment at the lighthouse 
(Fanari, Figs. 3, 4) were analyzed, but they contained only sponge 
spicules. Of the remaining 117 samples only 21 samples contained for­
amini fera. Six of these had less than 10 specimens. Other fossil 
groups found were: algae, bivalves, bryozoans, crinoids, gastropods, 
ostracods, and sponge spicules. 

The analysis of the foraminiferal faunas allowed distinction 
between 3 different faunal types from 4 localities (Fig. 4). The 
co~position of each of these assemblages is listed In appendices A to 
C and the relative frequencies of different faunal elements are 
visualized in Figs. Sa, b. 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



FORAMINIFERAL FAUNAS AND PALAEOECOLOGY 
Archangelos and Loumaravi area 

The areas of Mt. Archangelos and Mt. Loumaravl are more or les8 
uniformly covered by white, dacitic tuffs (VON FRITSCH, 1871; AI-Tuffs 
of PICIILER and KUSSMAUL, 1980). Despite the great number of samples 
analyzed from the area marine fossils were only found in the tuffs at 
three small localities. These localities are: 

1) Archangelos (Figs. 4, 6): A small outcrop of light grey sedi­
ments about 50 m from the church at Mt. Archangelos .. 

2) Akrotiri I (Fig. 4): A 1-2 mJ outcrop found· in the sidewall of 
a footpath in the easternmost part of the village Akrotiri. 

3) Akrotiri 1I {fig. 4): 1 m2 of fossiliferous deposits from the 
eastern slope of Mt. Loumaravi, south of the Village Akrotiri. 

The forarninifeca1 faunas from Archangelos and Akrotiri I do not 
display noticeable differences and will, therefore, be presented 
together here. However, the fauna from Akrotiri II, is somewhat 
different and will be treated separately. 

o 1 km 

Fig. 4. Localities on the Akrotiri Peninsula: Fanari (lighthouse), 
Archangelos, Akrotlri I, Akrotiri 11 and Cape Loumaravi. AI-Tuffs are 
illustrated by dark shading (Simplified after geological map by 
PICHLER and KUSSMAUL, 1980). 

Archangelos and Akrotiri I. The foraminiferal assemblage (see 
Appendix A, Fig. 8) from Archangelos and Akrotiri I (Fig. 4) is 
dominated by benthic foraminifera and is characterized by Ammonia 
beccarii s.l., Elphidium spp., Cibicides lobatulus, Neoconcorbina 
millettii, Quingueloculina spp., Asterigerinata mamilla, and Melania 
barleeanus. Noteworthy also is the occurrence of the plank tic species 
Globorotalia inflata. 

Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.
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Fig. I'i The updomod hill of Mt. ArchanlJ'do~. 
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The Elphidium species (e.g. E. crispum, E. lIIacellum), are all 
flat, acute to carinate, epifaunal forms, which are characteristic of 
inner neritic and littoral environments (HURRAY, 1991). The majority 
of the other benthic foraminiCera are also epifaunal, littoral to 
inner neritic species, which arc mainly rest.rlcted to areas with 
sandy substrate or seaweed (PARKER, 1958; HURRAY, 1970, 1991; WRIGHT, 
1978; JORI5SEN, 1987). furthermore, most of the specimens of a.... 
beccarii belong to the tidal to near shore variety sobrina (TODD and 
BRQNN1MANN, 1957, ~ 5treblus beccarii, var. s6brina; 5E180LD, 1971, 
= Ammonia sobrina). The composition of the benthic fauna, combined 
w1 th the occurrence of only 4.6\ planktic foraminifera indicates 
near-shore conditions. This interpretation is supported by the 
occurrence of rounded volcanic pebbles interbedded in the tuffs at 
tho Archangelos locality (Figs. 6, 7). These pebbles are assumed to 
be beach gravel deposits. 

-~, 

,. 

, .' 
" 

J 

Fig. 7. 
Rounded pebbles 
of volcanic orl­
qin interbedded 
in the tuffs at 
Mt. Archangelos 
(photo K.L. 
Knudsen) . 
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Fig. 8. The foraminiferal fauna from the localities Archangelos, 
f1krotiri 1 and Akroti ri I I (Scanning Electron Microscope photo­
graphs): 1 Textularia pseudogramen, x 60. 2 Textularia pseydorugosd, 
x 25. 3 'liolinf>lla subrotund.3, x 90.4 TrJ.locullna intlata, 60. 5 
Quinguelo~ulina vulgaris, x 40. 6 7 Neoconcorbina millettii, x 80. 8 
Asterigerinata mamilla, x 110. 9 Spiroloculina excavata, x 45. 10 
Elphidium fichtellianum, x 60. 11 Rosalina aff, R. macropora, x 40. 
12 Rosalina brady!, x 95.13 Stomatorbina concentrica, x 45.14 
Cibicides lobatulus, x 60. IS Elphidium aculeatum, x 65. 16 Elphidium 
macellum, x 70. 17 £lphidium crispum, x 45. 18 Cassidulina laevigata, 
x 85. 19 Elphidium complanatum, var. tyrrhenianum, x 75. 20 Ammonia 
beccG£li, var. sobrina, x 50. 21 Melonis barleeanus, x 75. 22 Nonion 
limbum, x 80. 

Akrotiri 11. The foraminiferal fauna (Appendix B) on the eastern 
slope of Mt. Loumaravi (Fig. 4) consists mainly of porcellaneous 
shelled species (e.g. Quingueloculina, Triloculina, and hUlQ), which 
comprise 83 % of the benthic fauna (Fig. Sa). This a~~emblage might 
represent a hypersaline, near-coastal environment (MURRAY, 1966, 
1991), but the presence of 40 , planklc foramlnifera such as Qrbulina 
universa and Globorotalia inflata points to more open water con 
ditions at a greater distance from the coast than indicated by the 
assemblages from the localities Archangelos and Akrotiri I. 

Cape Loumaravi 
A major pdrt of the caldera wall east of Cape Loumaravi (Fig. 4) 

is characterized by the white, dacitic tuffs, which were formed by 
the same updomlng as registered at Mt. Archangelos and Mt. Loumaravi 
(AtTuff, PICHLER and KUSSMAUL, 1980). However, during field work in 
1969 marine faunas were only observed in a small outcrop at Cape 
Loumaravi, about 10 m above present sea level (Cape Loumaravi, Fig. 
9). The marine fossils were confined to lenses, which were only a few 
decimetres in thickness. They consist of light brown and light grey 
marl. 

The grey sediment displayed a higher concentration of foramini­
feral specimens and a more diverse fauna than the light brown marl, 
but no general differonces in the species distribution could be 
registered. The foraminifera will, therefore, be treated as a single 
assemblage here. 

The fauna (AppendiX C. Fig. 10) is dominated by planktic 
foraminifera which comprise 68 , of the total fauna (Fig. 5b), The 
benthic assemblage is characterized by Uviaerina meqiterranea, 
Melonis barleeanus, Anomalinoides ornatus, Gvroidina soldanii, 
Cibicidoides pachydermus, Chllostomella medjterr~nensis, and 
Sphaeroidina bulloides. The planktic assemblage is characterized by 
Orbullna universa, Globigerinoides conglubatus, G. ruber, Globo­
rotalia inflata, and dextral Neogloboguadrina pachyderma, 

The high frequency of planktic specimens infers t:ln open marIne 
environment, and comparison with similar benthic assemblages from the 
Mediterranean (PARKER, 1958; WRIGHT, 1978) indicates that the sedi­
ments were deposited in an upper epibathyal environment (water depth 
exceeding 100 m). The presence of shallow water species such as 
Elphidlum spp. is regarded as a result of down slope transportation 
of the foraminiferal tests. 

BIOSTRATIGRAPHICAL INTERPRETATION OF THE FOSSILIFERQUS SEDIMENTS 
The three foraminiferal assemblage types show sufficient simila­

rities to conclude that the sediments from the examined areas were 
deposited at approximately the same time 
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fig. 9. The caldera wall with the fossil locality at Cape Loumaravi. 

The occurrence of abundant Cloborotalia inflata in all three 
assemblages indicates correlation to the Globorotalia inflata 
Interval Zone of CITA (1973, 1975). As the immigration of G. inflata 
to the Mediterranean has been esti~ted to 1.99 Ma (RIO et al., 1991) 
this demonstrates a well defined maximum age of about 2 Ma for the 
marine deposits at Akrotiri. 

The last appearance datum of Globigerinoides obliguus extremus 
Bolli and first appearances of Globorotalia truncatullnoides 
(d'Orbigny} and Hyalinea balthica have traditionally been used in 
establishing the Plio-PleistoceDe bound~ry in the Mediterranean 
(CITA, 1973, 1975; BIZON and MULLER, 1978; BREMER et a!., 1980; 
AGUIRRE and P/l.sr:n, 1985). However, according to CITA (1975) Q..... 
ob11guus extr~mus occurs only abundantly prior to the first 
appearance datum of Globorotalia inflata, the species G. trunca­
tulinofdes is rare in sediments from the Eastern Mediterranean 
(THUNELL, 1978, 1979), and H. balthica has been recorded in the 
Pliocene (BIZON et al., 1978; BREMER et al., 1980; HERMELIN, 1991) as 
....ell as in the Pleistocena. C. obliguus extremus and §. trunca­
tulinoides are both absent in t~e present samples, bL:t a single 
specimen of H. balthica (Appendix Cl ....as recC'::-ded if' ~~e Akrotiri 
material. Due to the relatively poor fa-u;las in thi~ st.udy these 
observations can, however, not be used co dcter~in~ a m~rc exact age 
for the deposits. 

On the basis of the palaeontological data it can, therefore, only 
be concluded that the age of the fossiliferous sediments from the 
Akrotiri Peninsula have a maximum age of 2 Ma. Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.
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Fig. 10. The foraminiferal fauna from the locality Cape Loumaravi 
(Scanning Electron Microscope photographs): 1-2 Anomallnoldes 
ornatus, 1 x 50, 2 x 60. 3 Chilostomella mediterranensis, x 50. 4 
Melonis barleeanus, x 85. 5-7 Ciblcidoides pachydermus, 5, 6 x 65, 7 
x 70. 8 Sphaeroidina bulloides, x 110. 9-10 Gyroldina soldani!, x 80. 
11 Trifarina angulosa, x 80. 12 uylgerlna med!terranea, x 75. 13 
Hvalinea balthica, x 100. 14 15 Gl0borotalia inflata, 14 x 110, 15 x 
lOO. 16 Orbulina universa, x 95. 17 G!obigerlnoides ruber, x 105. 18­
19 Neogloboguadrina pachyderma, 18 x 160, 19 x 135. 20 Turborota1ita 
Quingueloba, x 1~0. 21 G10bigerinoldes conglubatus, x 120. 

AGE OF THE EARLIEST VOLCANISM ON SANTORINI 
The landscape of the Akrotiri Peninsula, Santorini, is cha­

racterized by a number of hills of which Mt. Archangelos (162 m) and 
Mt. Loumaravi (210 m) are the most prominent. These hills are 
interpreted as domes formed due to rising of magma (PICHLER and 
KUSSMAUL, 1972). The Akrotiri Peninsula presumably displays the 
transition from submarine to subaerial volcanic activity In the 
Santorini volcanic group. Thus, the origin of these domes may be 
compared to the doming process, which occurred on May 23,d 1707 A.D. 
during the eruption west of Mikra Kameni in the Santorini caldera. 
Here a white island suddenly appeared and still living sea animals 
were observed on its surface (ROSS, 1840). 

Assuming that the fossiliferous marine sediments from the Akrotiri 
Peninsula were formed prior to the updoming, the palaeontological 
dating of these sediments gives 4 maximum age for the volcanic doming 
process. On the other hand the existence of rounded volcanic pepples 
in the sediments testifies to the fact that volcanism had already 
occurred before the deposition the fossiliferous layers. 

The following sequence of events can be establlshed: 
1) Volcanic activity, probably submarine, producing the material 

from which the rounded pebbles had their origin. 
2) Synchronous sedimentation of dacitic tuffs, foraminifera, and 

rounded pebbles (beach gravel) in a marine environment. 
3) Uplifting of these marine sediments to more than 100 m above 

sea level due to volcanic doming. 
According to the general stratigraphy of the peninsula (PICHLER 

and KUSSMAUL, 1980) the AI-Tuff-Series is the oldest volcanic sequence 
1.1 this area. Hence, we consider that the absolute dates from the 
Akrotiri Peninsula (FERRARA et ai., 19801 obtained from effusive 
volcanic products are younger than the AI-Tuffs containing the fos­
siliferous sedlments. These radiometric dates indicate a minimum age 
for the deposition of the fossil-bearing sediments from the Akrotiri­
Loumaravi Complex. Therefore, it can be concluded that the age of the 
fossiliferous sediment must be between c. 1.6 Ma and 2.0 Ma. 
According to the present definition of the Plio-Pleistocene boundary 
just above the palaeomagnetic Olduvai Subchron (c. 1.6 Ma) (TAUXE et 
a1., 1983; AGUIRRE and PASINI, 1985) the marine sediments from the 
Akrotiri Peninsula can be referred to the Uppermost Pliocene. 

The age of the earliest volcanism on Santorini can be deduced from 
the fact that the dated faunas are younger than the rounded volcanic 
pebbles. Hence, we conclude that the earliest volcanism occurred in 
the Pliocene or earlier, an age which coincides with dates obtained 
for the earliest vo1canism elsewhere in the Heilenic Arc (FERRARA et 
al., 1980; FYTIKAS et al., 1986/1987). 

CONCLUSION 
Several localities on the Akrotiri Peninsula containing marine 

fossils document the existence of marine deposits, which were formed 
dt water depths ranging from a few metres to several hundred metres Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



(littoral to upper epibathyal environment). 
On the basis of t.he present palae'Ontological data and the absolute 

dates of FERRARA et al. (1980) it can be concluded that the marine 
8Qdimonts nnd tuffs belong to the uppermost Pliocene, between c. 2.0 
Ma and 1.6 Ma. Furthermore, it is concluded that the initiation of 
volcanic acti\'ity on the Akrotiri Peninsula occurred during the 
Pliocene or earlier. According to our present knowledge this was the 
~~~liest volcanism on Santorinl. This reSUlt is in accordance with 
dates of early volcanic activity elsewhere in the Hellenic Arc. 

The existence of fossil bearing turfs and sediment.s, which were 
deposited nearly simultaneously, but at different water depths, may 
be explainGd in two different wayH: 

1)	 a palaeo-relief existed prior to the updoming, or 
2) a pall'eo-reltef \las formed during the updoming. In the latter 

case the updoming occurred very slowly a~lowlng deposition of marine 
sedlrnent9 at different water depth during it.s early stages. 
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APPENDIX A: FORAMINIFERAL ASSEMBLAGE FROM AACHA("GELOS AND AKROTlRII 
BENTHIC FORAMINlFERA .. 

Ammonia beccarii s. s. {Umtl, 1756 " Nautilus beccan,1 1.0 
Ammooia beecar;;, var sobrlna (Shupack, 1934 .. Rotalitl becctJfii, vat. sobritld) 17.7 

Anoma/inokJes ornatus (Costa. 1850 '" Nonionina omata) 0.8 
Asterigefinata mamilla (WiliamSOll, 1858 .. Rotll/Ia tTlIImilla) 4.6 
Asrefigerinata planorbis (d'O'bigny, 1846 .. Astefigina planorbis) o. , 
BifoctAinella df1(¥cSS<J (d'Orbigny, 1626 .. Bi/Qcutiflll deplessa) o. , 
Bulimina gibba Fomaslnl, 1902 0.2 
Cancfis auriculus (Fichlel and Moll, 1798 .. NautJlus auricula) 0.' 
CBssidulina laeVlgata d'Orbigny, 1826 '8 
CtJ:JlJldul/mt obtusa WKllamson, 1658 0.5 
Cibick/es lobalUlUs (Walkef and Jacob, 1796 .. Nauti/us /obatulus) 11,9 
Cibicides refuigons Montforl, 1808 0.5 
D/scorbinella sp o. , 
ElpnldlUm aculeatum (d'Orbigny, 1846 .. Potystomella aCuleata) 0.7 
E/phkJium advenum (Cushman, 1922 .. PoIystomella advena) 0.­
ElptlkJium art/cv/alum (d'Orbigny. 1839 .. PoIysJomeJ/a afllCulatum) 0.2 
Elphldium complanatum (d'Orbigny, 1839 .. PoIyslome/la camp/analll) 1.2 
ElphkJium eomp/anatum, var, fYtfhenianum Accotdi, 1951 0.6 
Elphidlum ef/spum (unne, 1758 .. Nautilus erispum) 
Elphldium liehtellianum (d'O'bigny, 1846 .. PoIyslome/la flChtelliana) 2.2 
Elphldium maceHum (Fk::NI!I and Moll, 1706 .. NautilU$ macell~l 3.6 
Elphidium Sp 0.1 
Eponldes lurgldus Phlege, and Patk8l', 1951 o. , 
Flssurina sp. 0.1 
Gave/inopsis pracgcfJ (Heron·Allen llIrO Ealland, 1913 • DiSCOfbina praagerr) o. , 
Globcx;assK1u/fna sUOgloOOsa (Brady, 1881 .. CIIssldullna subglobosa) 1.' 
GlobulifI(J glbba d'Orblgny, 1826 05 
Gunultna sp. 05 
Gyroldina :>oldaflil d'Orblgny, 1626 0.2 
Hetefolepa /JSet.Jdoun{}er;afIIJ (Cushman. 1922 .. rruncatu!ma pseudoungeriana) 2.' 
Hetefolepa ungefl8nB (d'Orbigny, 1846 • Retalla ungerlana) 0'­
Laryngoslgma /Betes (\'Va1ker and Jacob, 1796 • Sefpula lacteal 0.5 
Melonfs oaf/eeanUS (WIliamson, 1858 • NonionkJa barlooana) 4.3 
Miliolinella cl M. Iichteliana (d'OrbIgny, 1639 • rf//ocuJina richrellanaj 0.1 
MilioJiMlla subrOlunda (Montagu, 1800 • Vermiwlum subtoWndum) 2.5 
Neocollcofb/na mi//errii (W'ighl, 1910 • DiscortJis millert/'1 6'­
Nonion limtwm (d'Orblgny, 1826 .. Nonion;na limbs) 2.4 
Ossngularia eulter (ParlI8I' aIld Jones, 1fl65 • Pfanorbulina culter) 1.0 
Pafoma/ina b/lateralis Loebllch and lappan, 1957 0.1 
Pate/line corrU(J8ta WMliamson, 1858 o. , 
Planorbulina medijerranensis d'Orbigny, 1826 0.2 
P/anull"a 8rlminensis d'Orbigny, 1826 1.l 
Pyrgo tWulosa (Costa, 1856 .. Si/OCUIN tubuIosa) 0.2 
PyfgO elongata (d'Orblgny, 1026 .. Biloculina eIongala) 0.2 
Quinque/ocuJ/na Jamarchisna d'Orbigny, 1839 0.2 
Quinqueloculina lata Terquem, 1876 0.2 
Qu/nqUeioculina long/rostra d'Orblgny, 1626 0' 
QuinqlJt}/ocu/inll obIonga (Montagu, 1803 ~ VermieuJum obiongum) 0.7 
Qu/nquelocullna padana Perconlg, 1954 0.1 
Ouinque/ocuJlna seminulum s.l. (Uonil. 1756 - Serpula seminuJum) 6.3 
QUinqueloculina venusta Karrer, 1B68 o. , 
Ouinqueioculina vulgaf/s d'Orblgny, 1826 1.2 
Rosalina bradyi (OJshman, 1915 '" Discorbis globulans, var brBCfYr) 0.1 
Rosallna cf. R. bradyi (Cushman, 1915 • Dlscorbis gIobuJaris. VlIt, bradyJ1 0.7 
Rosal/na carnivonJ Todd. 1965 0.1 
Rosa/ina concinna d'0rbiOOy, 1826 0.2 
Rosalina globulafis d'Orbigny, 1826 1.0 
Rosa/lna aft. R. maCfopora (Hofkar, 1951 = DiscopuMnoI/fIIJ macroporal 2.3 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.



Sigmomofphina semi/eels (Reuss. 1867 .. PoIymoqJhina semlt8;;tS) 
Sp/rolocuHna derx- d'Orbigny, 1826 
Spirolocufina excavata d'Orblgny, 1846 
StomafOfbina concentrica (paf1{el and Jones, 1864 .. Pulvinulins CMCentrica) 
Tcxrularia candeiBna d'Orblgny, 1839 
T$)(tu/aria pseudogrtJmerJ Chapman and Parr, 1937 
Textu/eria pseucJOfU'JOSiJ Lacrobc. 1931 
T,ifarlna angulosa (WiJiamsoo, 1858 " lJvioerina anguloSB) 
Tri/ocll/ins inf/ata d'Olbigny, 1826 
T,iloculina oI:Honga (MOlltilgU, 1003 - VermJcvlum obIonaum) 
T,ilocu/ina tngOfIula (lamalCk, 1804 >; Mifio/ites trlQMuIal 
Uvlgetina flint/i Cushman. 1923 
VaNulineria complanara (d'Orbigny, 1846 ,. Rosalimr comptanafa) 
Other MilloIidae 
JnUeterminata
 
MATERIAL: 831 beflthlc specimMS.
 

PLANK'TIC FORAMINIFERA 
Orbulina univcrsa d'Otbll1lY, 1839 
NoogJoboqU8drina pachyderma (Ehlenbefg, 1961 .. AtisterosplfH pacfl';ldermal 
Globigerinoidos conglubafUS (Brady, 1679 .. G/ol);Qerina congloollta) } 
GlobigerinokJ8S ruber (d'Orblgny, 1639 .. GlobiQ8fina ruber) 
Globigerfnella sfpllOfllfefl/ (d'OrbIgny, 1839 .. GlobJoerina sfphonifera) 
G/0b0r0l8/IS inflats (d'Orblgny, 1839 .. GIObigerina inflats) 
MATERIAL: 40 plankllc specimens. 

APPENDIX B: FORAMINIFERAl ASSEMBLAGI:: FROM AKROTIRI 11 
BENTHIC FORAMINIFERA 

Ammonia beccaril S l. (l..iv1e, 1158 .. Nauti/us bocc8m) 
Astet'igerinara planorbis (d'Orblgoy, 1846 .. Asterigimt plBfIOfbil5) 
Cossidulinll /:UJViDsta d'Orblgny, 1826 
CibicKJes Iobatulus (Waker and Jacob, 17911 ,. NautJllJ3 Iobalulu:s) 
NummoJoculins contra,i. (d'OrbIgny, 1846 .. Biloculina conlraria) 
Pyrgo comara (Bmdy, \801 • 9/1oculina coma/a) 
Pvrgo eIongata (d'OrbIglV, 1826 • 8,lpcul/ns eIongal.) 
fryrgo tUOOlosa (Costa, IB56 .. Biloculina rut>uIosa) 
QU;fJqueloculina lamafchina d'Ofbigny. 1839 
Ouinquelocu/i"a/ata Terquem, 1876 
Ouinquelocullna padam Percontg, 1954 
Quinquelocuf/na seminulum (liMll, 1758 = 5eJpuli seminu/um) 
Qwnque/oculina vulgaris d'Orbigny, 1846 
5phaeroidina bulloides d"Orblgny, 1826 
TrilOcul;fUI inffau d'Orbigny, 1826 
MATERIAL: 37 benlhic specimens. 

PlANKTlC FORAMINIFERA
 
Globorcxalla 1nl/alII (d'Orblgny, 1839 - GIob/Qerlna inllata)
 
Globigerinefla siphonifera (d'Orblgny, 1839 • GIobigerins sJphonifora)
 
GIobigerinoides conglubat1J3 (Brady, 1879 '" GIobigeri". conglubata)
 
Orbulina unlversa d'OrbIgny, 1839
 
lndeterminata
 
MATERIAL, 2S planktlc specimens.
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APPENDIX C: FORAMINIFERAL ASSEMBLAGE CAPE lOUMARAVI 
BfNTHIC FORAMfNIFEAA 

Ammonia be(;carii, var. sobrina (Shupack, 1934 = Rexalia beccarii, var. sobrina) OA" 
AnomalinokJes omalus (Cosla, 1850 .. Nonionina omala) 13.8 
BoIlvina pselJdoplicata Heron-AlIen and Eartand, 1900 0.2 
Mimlna acu/eat8 d'Orbigny, 1826 0.2 
CBssk1ulina CfIIssa d'Orbigny, 1839 0.' 
Cass/dulina IaQvigatD d'Orblgny, 1820 0.2
Chflostomella medilemmensis Cushman and TockS, 1949 3' 
Ciblcldes flercherl Ganoway and Wlssler, 1921 0.2 
Cibick1es Iobalulus (Walker a'ld Jacob, 1798 .. Nslltilus ~tulusl 0.' 
Ciblcldokies pschydermus (Rzehak, 1953 .. Truncatufina pachyderma) 12,2 

? Discorl:Jis sp. lA 
EQgfJrel/e txBdyi (CuShman, 1911 = Vemelllna bflKfyfJ OA 
EJphklium complanalum (d'Orbigny, 1839 .. PoJySJomell8 compIanala) 1.3 
Elphidium comp!anatum, var, tyrrhenianum Accofdi, 195\ 02 
Elphidium mlicellum (Fichlel and Moll, \198 .. Nautilus mace/Ius) 02 
fp/staminalla sp 02 
FIS3urlna orbignyan8 SegUem:8, 1826 0.2 
GlooocassidUlina wbglobosa (Bradyl, 1881 .. Cassidul/na subgJobOsa) 17 
Gyroldlna neosokJanil erOlZen, \936 o. 
GyroJdlna sokianli d'Olblgny, 1828 127 
Hyallnea bB/th/ca (5ch'Deler, 1783 .. NautiJus ballh/cus) 0.2 
Karerle/la tlr8d'y/ (Custvnan, 1911 .. GaueJryina brltdyJ) 02 
Lenrlculfna orb/cularls (d·Orbigny. 1826 .. RobuJlns orbicularis) 0.2 
LentJculina IN/manni (Hessland, 1943 .. Robu/us tha/manm) 02 
Loxosromo/des sp. 0.2 
Msninotinel/a sp 02 
M%nis blIrl_nus (W"tHamson, 1856 .. NOfllonlna barleeana) 11.5 
NonJon 'aoo (FIcNeI and Moll. 17'98 .. Na~ilus 'aba) (N. ssrerlzans 01 others) OA 
Nonion lim/Wm (d'Orbigny, 1826 .. NonlMna fimba) 2.• 
Or/drxsa/ls stellaluS (SLNeslrl. 1898 _ TrufICRlU/ina I.nors 1, var. S!ollatll) 0.' 
PyrflO elongara (d'Orblgny, 1826 .. Bilocul.na alonoalal 0.2 
RO$4l1na cf. R. bradyl (CuShrnan, 1915 • DiSCOfbis globular/s, var, bradyr) 02 
SphaerokJina bulloides d'Orbigny, 1826 1.3 
Stomatorb/na concef/lr!t;a (Parker ancl Jones, 1864 • Pulvmullna concen1rlca) 0.2 
Tri(s/Ina angu/OsS ('NIliamson, 1858 .. tMgerlna angulosa) 0.' 
UvlfJerlna flintli Cushman, 1923 1.1 
lMgerlna meditetranea Holket, 1932 21.5 

UvlfJerlna peregrina Cushman, 1923 0.7 
lMgerlna proscidea Schwager, 1866 0.2 
ValVlJlnerla camp/snata (d'Orbigny, 1846 .. Rosa/ina compJanata) 0.• 
1~llfmlllala 0.7 
MATERIAL: 54J benlhlc specimens 

PlANKTlC FORAM1NlFERA 
G/obIgerina bulloides d'Orblgny, 1826 1.0" 
Globigerinoides conglubatus (Brady, 1819 .. GJobigenfllJ congIub8ta) ) 
G/Obigerinoides ruber (d'Orblgny, 1839 = Globigerina tuber) 31.4 
GloOOrOlalfa Cflssaforfflls (Gaftoway and Wl$Sler, 1921 .. Globigerina crassaformis) o. , 
Globorotalla innata (d'Orblgny, 1839 ., G/obiperina Inflata) 23,4 
GIoborota/1a scitula (Brady. 1882 .. PuMnulina scitula) 0.2 
Neogioboquad,lna dut.rlTe/ (d'Orblgny, 1639 '" Globir}fJrina dutenrel) 0.3 
NeogJoboquadrina pachyrJenna (Ehtenbefg, 1861 .. AtisrerospJra pach)'derma) 7.' 
Orbulina universa d'Orblgny, 1839 33.• 
SphaerokJinelJa dehJscens (Parker and Jooes, 1865 '" Sphaeroidina d9hif1C9flS) o. , 
TurtJorotalita qtinqueloba (Natland, 1938 = Globigerina quinqueloba) 0.• 
Inderteminala lA 
MATERIAL: 1203 p1anktic specimens Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας. Α.Π.Θ.




